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LOI CAM POAN

T6i xin cam doan déy 1a cong trinh nghién ciru cua riéng t6i va dugc su hudng
din khoa hoc cia TS. Nguyén Hitu Huy. Noi dung nghién ciru, két qua cua dé tai
ndy la trung thyc khong sao chép va chua cong bd dudi bat ky hinh thirc ndo trude
day. Nhiing sb lidu trong cac bang biéu phuc vu cho viéc phén tich, nhan xét, danh
gia dugc chinh tac gia thu thap tir cac ngudn khéc nhau c6 ghi rd trong phén tai lidu

tham khao.

Néu phét hién c6 bt ky sy gian 14n ndo t6i xin hoan toan chiu trach nhi¢m vé
ndi dung ludn vin cua minh. Truong Dai hoc Giao Thong Van Tai TP.HCM khong
lién quan dén nhitng vi pham tac quyén, ban quyén do t6i gy ra trong qué trinh

thue hién (néu co).

TP.Hd Chi Minh, ngay 30 thang 11 nim 2018

Hoc vien ————

Tir Nam Thanh

HVTH: TU NAM THANH — QH1501 Trang vi




LUAN VAN THAC ST GVHD: TS. NGUYEN HUU HUY

DANH MUC CAC TU VIET TAT
TP.HCM — Thanh phd Hb Chi Minh
QL51 —Qubc 19 51
QL1A —Quéc 19 1A
TRB — Transportation Research Board
PHF — Peak Hour Factor
- TRL — Transportation Research Laboratory
AR — Accident Rate
LOS — Level of Service

AASHTO — The American Association of State Highway and Transportation

Officials

TCVN — Tiéu chudn Viét Nam
QCVN — Quy chuén Viét Nam
BGTVT — B0 Giao Thong Vén Téai

RVs — Recreation Vehicles
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LOI MO DAU
Trude hét, xin bay to long biét on t6i thdy gido huéng dan chinh TS. Nguyén

Hiru Huy da hudéng dan, dong vién va gitp do cho nghién ctru nay dugc hoan tat.

Xin chan thanh cam on céc thiy, c¢6 by moén Quy hoach giao thong, khoa Cong
trinh giao thong, trudng Pai hoc Giao Thong Vian Tai TP.HCM da giang day, dinh
huong va hd trg nhiét tinh trong qud trinh tiép can va trién khai cac nhiém vy
nghién ciru trong luén vén nay.

Xin cam on Vién sau dai hoc, Ban gidm hi¢u nha truong da tao diéu kién tbt
nhét ciing nhu hd trg moi thu tuc cin thiét trong sudt thoi gian hoc tAp va nghién

clru tai truong.

Xin cam on S& GTVT, Ban ATGT va Cong an tinh DPong Nai, Cuc Quan ly
duong bd VI, Téng cong ty Xdy dyng s6 1 (CC1) da tao didu kién thun loi nhit
cho t6i trong subt qué trinh thyc hién luén vén nay.

Xin bay t6 long biét on sdu séc t6i gia dinh dé cho t6i ngudn dong luc dé vuot
qua tit ca nhitng kho khin trong sudt qua trinh hoc tap, nghién ciru va hoan thanh

luén van tot nghiép cta minh./.

TP.H Chi Minh, ngay 30 thang 11 nim 2018

Hoc vién
.y /ﬁb

Tir Nam Thanh
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PHAN MO PAU

1. Tinh c4p thiét ciia dé tai

Pdng Nai la tinh thudc ving Déng Nam Bo6 Viét Nam. Tinh dugc xem la mot
tinh ctra ngd di vao vung kinh té Dong Nam B9 - ving kinh té phat trién va ning
dong nhét ca nude. Tinh Podng Nai ndm trong vung kinh té trong diém phia Nam.
Phia Dong giap tinh Binh Thuén, phia Nam giap tinh Ba Ria - Viing Tau va Thanh
phé Hb Chi Minh, phia Bic gidp tinh Lam DPdng va Binh Duong. Pdng Nai c6 vi tri
hét sirc quan trong, 12 cira ngd phia dong Thanh phd b Chi Minh va 1a mdt trung
tam kinh té 16n cta ca phia Nam, ndi Nam Trung B, Nam Tay Nguyén véi toan bo

viung Dong Nam Bo.

Nit giao Nga tu Viing Tau (giao gitta Quoc 10 1A véi Quéc 16 51 va DT. 11) ¢6
vi tri ddc biét trén dia ban tinh Pdng Nai va la diu mdi giao thong quan trong két
néi Thanh ph Ho6 Chi Minh (la trung tdm kinh té, van hoa, khoa hoc k¥ thuét I6n
nhét & khu vye phia Nam va ciing 1a thanh phd dong dan nhit ca nudc) voi tinh
Pong Nai va céc tinh lén cén nhu Binh Duong, Ba Ria - Viing Tau, Binh Thuén.
Hing ngay, lugng phuong tién luu thong qua nat rat 16n do nat 1a ngd giao cla
Quéce 10 51 va tuyén Qubc 10 1A 1a tuyén duong chinh huyét mach xuyén sudt ca

nude:— - — — -

Cung voi su phat trién cta cac tinh khu vuc phia Nam, nhu cau két ndi cac khu
vuc phia Bic ciing ting cao kéo theo su gia ting dang k& luu lugng xe trén cic
dudng truc chinh vao nit giao Nga tu Viing Tau, lam gia ting dp luc giao thong
trong pham vi khu vyc chic ndng nit giao. Mic du huéng luu thong di thang trén
Quéc 16 1A khac muc (di trén cAu vuot Ngi tu Viing Tau), tuy nhién tat ca cic
huéng luwu thong con lai déu tap trung vao nit, vugt qua kha nang thong qua cua
nt, tinh trang tn tic giao thong, ket xe nghiém trong thudng xuyén xay ra vao gio

cao diém, gy ton thit 16n cho kinh té - x4 hi.

Miit khéc cac phuong tién giao thong vao nut giao co thanh phan hdn hop, trong
d6 c6 lugng 16n xe tai, xe container, xe mdy di chung trong vong xoay dé gay mét
an toan giao thdng, nhiéu vu tai nan giao théng thuong tdm da xay ra trong khu vye

nut giao, gdy tdm ly bét an, hoang mang cho ngudi dén khi luu thdng qua nut.
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Hién nay, tai nat giao thong Nga tu Viing Tau dd c6 mot cdu vuot va mot ham
chui theo huéng Qudc 16 1A nhung do luu lwong giao thong ting cao, thém vao dé
nut ¢6 nhidu giao cit, xung dot manh giita cac huéng ra vao nit lam gia tdng tinh
trang Un tic va kém an toan giao théng. Do d6 viéc sém nghién ctru céi thién giao
théng va nang cao an toan nit giao ngd tu Viing Tau la rét cn thiét va cip béach, dé
g6p phan dép Gng nhu cdu giao thong va nhu ciu phat trién cta khu vue.

2. Muc tiéu nghién ciru

- Xac dinh diéu kién vdn hanh hién hitu (LOS, Capacity, Delay time, Queue
length) va danh gia mac do an toan;

- D& xuét giai phap cai thién, giam thiéu xung dot nham dam bao luu thong thong
sudt, thudn tién va an toan;

- Kiém tra didu kién van hanh (LOS, Capacity, Delay time, Queue length) va
danh gia an toan cho phuong an dé xuit bing phin mém mé phéng giao thong

VISSIM.
3. Pham vi nghién ciru

Nghién ciru nay tép trung lugng héa diéu kién van hanh giao théng va mac do

an toan tai nit giao c¢6 dén tin hi¢u, tir d6 lam co s6 cho viée cai thién giao thong va

an toan tai nat giao.

4. N§i dung, trinh ty va phwong phap nghién ciru

TT Néi dung Phwong phap

Thu thdp dit liéu va phéan tich nhim xac dinh o P .
o = Phén tich thong ké
nhitng van dé cta giao thong tai cdc nit giao co
1 o L ik = Phan tich meta (meta
deén tin hiéu = Xdac dinh van dé can dugc uu ,
e F analysis)

tien gial quyet

Vi tri thich hop ctia nit giao ¢6 dén tin hiéu trén | * Thu thap, tim hiéu, va
mang ludi duong, phéan tich, danh gia an toan, tong hop thong tin tir
nang luc thong hanh cia nat, va didu kién van |  cdc tai li¢u nghién ctru

hanh cta cic dong giao thong tai nit giao ¢6 | va sdch ¢b lién quan

HVTH: TU NAM THANH — QH1501 Trang X
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TT N¢i dung Phwong phap
den tin hiéu dya trén cac nghién clru trude day
= Téng hop céc nghién
D& xuét qui trinh phén tich, thiét ké, mo phong, |  ctru trude diy két hop
3
va danh gia nut giao c6 den tin hiéu véi cac qui trinh, qui
pham hién hanh;
= DPiéu tra, khio sat hién
truong, phan  tich
théng ké;
Van dung thuc tién truong hop nghién ciru nit | = Panh gid nat giao dua
4 giao Ngi tu Ving Tau, TP. Bién Hoa, Béng trén Highway Capacity
Nai. Manual 2010 (HCM
2010) va md phong
7 giao thong bang phén
mém VISSIM.
Két ludn va kién nghi
HVTH: TU NAM THANH — QH1501 Trang xi
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CHUONG 1
PHAN TiCH GIAO THONG TAI NUT GIAO PEN TiN HIEU

1.1 Trinh ty tinh toan

clia nut giao dén tin hiéu dugce trinh bay nhu trong Hinh 1.1.

- d = uniform delay }
\= d, = random delay
= d, = queue delay |

-

D liéu dau vao:
- Luu luong, thanh phén xe;
- Luwu fwong béo hoa;
- D liéu vé diéu khién GT;
- Hinh hoc nit giao, lane.

Y

Tinh toan:
- Ty s6 vic ctia nhém lane;
- Ty sé vic cha nit (X,)
- Capacity ctia nhém lane;
- Capacity cla nut.

A

Xac dinh:
- d,, d;, dsclia nhom lane;
- Total delay ctia nhém lane;
- LOS ciia nhom lane.

Y

Xac dinh:
- Delay cta tirng approach;
- LOS cha tirng approach.

Y

Xac dinh:
Delay cta nut giao (d));
= |LOS cua ntt giao.

Trinh ty tinh toan téng thoi gian chd (Control Delay) va mire phuc vu (LOS)

Total delay
= Control delay |
=(d;+dy+ds)

Hinh 1. 1 So' db trinh tw tinh tosn tong thoi gian chd va LOS ciia niit giao dén tin hi¢u

1.2 Phén tich nit giao dén tin hiéu véi mé hinh xép hang D/D/1

Gia thiét rit truc quan ctia md hinh xép hang D/D/1 cho phép hinh dung dé

dang nhitng nguyén tic co ban trong phén tich giao thong tai cdc nut giao den tin

hiéu. D& bit diu van dung mo hinh xép hang D/D/1 vao nut giao den tin hiéu, ching

ta xem xét truong hop ma & do nang lyc thong hanh cta duong tiép can 16n hon luu

luong xe dén. Véi diéu kién nay, va gia thiet cac xe dén v6i gidn cach khong thay

HVTH: TU NAM THANH - QH1501
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dbi (uniform arrivals) trong subt chu ky tin hiéu, va cdc xe di cling véi gidn cach
khong thay d6i (uniform departures) trong subt khoang thoi gian xanh, mot hé

théng xép hang theo md hinh D/D/1 dugc hinh thanh nhu trén Hinh 1.2.

A

vy
@
o
e
]
>
_“—
[5)
@
0
£
3
2

FIN— Departures (s x t)

»
Time
Red Green —

Hinh 1. 2 M hinh xép hang D/D/1 tai niit giao dén tin hi¢u voi nang lwe thong hanh
ciia dwong tiép cin (sx g) 16n hon luwu lwgng xe dén (vxC) trong tit ca cac chu ky

| t. = khoang thoi gian tir lic bét dau thoi

gian xanh hi¢u qua cho dén lic tan

—v-=luu luong xe dén, xe/s, =

s = luu luong xe di, xe/s,
hang (s),
{ = khoang thoi gian trdi qua tinh tr
i o ¥ . .| r= thoi gian d6 hiéu qua (s),
mdt thoi diém tham chiéu, cu thé [a

thori diém bt ddu ciia thoi gian xanh | & = thoi gian xanh hiéu qua, va

hoac do (s), C = d6 dai chu ky (s).

Chu y ring chuong nay s€ sir dung cac bién sb v (cho luu lugng xe dén) va s
(cho luu lugng bao hoa/di). Cac dudng (line) “xe dén v x t” cho biét tong lugng xe
dén tai thoi diém ¢, va duong (line) “xe di s X t” cho biét lugng xe di (qua nit giao)
trong khoang thoi gian xanh hi¢u qua. M&di chu ky lugng xe dén trén dudng tiép cén
s& 1a v X C, va ning luc thong hanh (lugng xe di lon nhét) cta dudng tiép can tuong

ttng trén mdi chu ky s& la s X g. Hinh 1.2 dya trén gia thiét ring s X g vugt qua
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yx C dbi véi tht ca cac chu ky (khdng c6 hang cho ton tai lac bat dau va két thuc
mot chu ky).
Cac dic trung ctia hang chd trong md hinh D/D/1 dé duoc trinh bay trong phén
truée, mot sb phuong trinh téng quat dugc rat ra bang cach kiém toan Hinh 1.2:
1. Thoi gian tan hang sau khi bat dau thoi gian xanh hi¢u qua, t, (luu y:

vx(r+t,)=sxt_ taithoi diém tan hang),

VXF
{ = (1.1)

S—V

2. Ty 1& ctia chu ky C ma trong d6 c6 hang cho ton tai, Py,

p=l"- (1.2)

3. Ty 1& xe dimg (cho), P,

_vx(r+t) r+t,

P =
vx(r+g) C

s

q

Cvx(r+t) sxt, 1,

2ch khé 1:; = = c )
L CehMbe AT g e v
- §
4, Luong xe 16n nhét trong hang chd, Oy,
Qmax :er V (]"4)
5. “Total vehicle delay” trong mdi chu ky, D,
vxr?
D, = v (1.5)
2(1--)
s

6. Thoi gian cho trung binh trén moi xe, Aaves

2

2 >
dm'g _ vxrv « 1 _ I -
21-) VRL 20(1-2)
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05 u{l =2
Céch khéc, d,,, = L (1.6)
1-Cx)
e L)

7. Thoi gian chd 16n nhét ciia mdi xe, véi gid thiét FIFO trong hang chd, diyax,

Ay =T (1.7)

max
1.3 Sw lién hep tin hi¢u giao thong

Han ché chii yéu cua céc phuong trinh tir (1.1) — (1.7) 1a do ching duge xdy
dung dua trén cac gia thuyét riang cAu tric xe dén 1a phan bd déu trong subt chu ky
tin hiéu, va luu luvgng bdo hoa khong thay ddi sudt thoi gian xanh hiéu qua, cling
nhu khong tdn tai hang chr lic bét ddu thoi gian do hiéu qua hofic 1a luc két thic
thoi gian xanh hiu qua. Nhu da thao luan trong cac phfm trude, clu tric xe dén
khong déu 1a rit dé xay ra trong hau hét cdc tinh hudng giao thong, va thudng xuyén
dbi voi trudng hop cic deén tin hiéu trén cac dudng chinh (arterials). Do do, gia
thuyét cdu tric xe dén phén bd déu (uniform arrival pattern) subt chu ky tin hiéu 1a
hoan toan khong thyc té va c6 khuynh huéng cho sai sb kha 16n so véi gia tri do

duoc tai hién truong thuc té.

Ni(f)t troﬁg sb nhitng anh hudng 16n nhét 1én cAu tric xe dén tai mdi dudng tiép
can vao nut giao chinh 12 mirc do lién hi¢p tin hi€u doc theo tuyén dudng. Thuat
ngit “signal coordination” vé tbng thé 1a am chi dén marc do lién hiép trong qua
trinh phan phdi thoi gian tin hiéu (level of timing coordination), hay sy dong bo

(synchronization), giita cdc dén tin hi¢u lan cén trén tuyén duong.

Ly tuéng, tin hiéu giao thong nén dugc phan phdi thoi gian sao cho nhiéu xe
nhét c6 thé dén tai nut giao trong luc tin hig¢u hién thi xanh, diéu nay biéu thi su lién
hiép tin hi¢u tbt (good signal coordination). Néu mot ty 1€ 16n xe dén tai nut giao
trong sudt khoang thoi gian do, sw lién hi€p tin hiéu dugc xem la kém. TU quan
diém delay, luu lugng xe dén trong thoi gian xanh cang cao thi delay cang thap, va

luong xe dén trong thoi gian do cang nhiéu thi delay cang cao.

Anh huéng cta mic do lién hiép tin hiéu lén cau tric xe dén duge xem nhu

chét lugng tién trinh luu thong (progression quality). Dinh luong, chét lugng tién
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trinh giao thong dugc biéu dién boi s6 lwong xe dén tai mot dudong tiép can nit giao
trong lac tin hiéu hién thi xanh trén dudng tiép can do, lién quan dén tit ca xe dén
duodng tiép céan trong subt mot chu ky tin hiéu. Gié tri nay dugc biéu thi 1a PVG
(Proportion of Vehicles arriving on Green). Téng quan vé sy lién hiép tin hiéu giao
thong s& dugc trinh bay trong phr?ln con lai cia muc nay, cling nhu mot vi du vé tinh
toan delay cho cac luu lugng dén khéc nhau trong sudt cic chu ky thoi gian xanh va
do.

1.3.1 Nhirng quan hé co bian (Fundamental Relationships)

Ba yéu t& quan trong nhét tac dong 1én chit luong tién trinh luu thong la
khoang cach deén tin hi¢u, tbc do phuong tién, va do dai chu ky. Quan h¢ gitta
khoang cach dén tin hi€u va tbc do duoc md ta don gian bing cach xem xét dudng
chinh mot chiéu (one-way arterial). Xét hai nat giao lidn ké trén dudng mét chiéu
chay theo huéng tir Dong sang Tdy (dong giao thong di vé huéng Tay), khoang
cach gitta hai nat 13 dy. V6i dong giao thong di vé huéng Tay (Westbound), thoi
gian tir Itic pha dén tin hi¢u phia cuc Pong (deén tin hiéu & hudng nguge chidu giao
thong) chuyén sang xanh cho dén lac pha dén ctia nut giao phia cyc tdy (dén tin
hiéu & huéng xudi chidu giao théng) chuyén sang xanh nén bang thoi gian di
“chuyén tir nut phia Déng sang nit phia Tay. Chénh 1¢ch thoi gian gitra luc bat dau
thoi gian xanh gifta cac pha twong Gng tai cac nat giao deén tin hiu lan cén dugc

xem la do 1éch (offset), dugc tinh toan nhu sau:

offset :d—;’ (1.8)

Trong do

offset = thoi gian tir luc bt diu xanh tai nut giao phia ngugc dong cho dén lic

bt ddu xanh phia xudi dong (s);

d, = khoang céch gitta nat giao phia ngugc dong va nit giao phia xudi dong dbi

v6i tinh toan offset (m hodc ft); va

v =tde dd di chuyén giita nit giao nguoc va xudi dong (m/s hodc ft/s).
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Trong thuc té, dé dua thdi gian phan (ng cia tai x& (driver perception-reaction
time) vao trong tinh todn, tin hiu tai nut giao phia xu6i dong (downstream signal)

nén chuyén sang xanh trude khi céc xe din diu cén vach ding vai gidy.
1.3.2 Ty sb thoi gian xanh hi¢u qua trén chu ky (g/C)

Pé mé ta anh huéng cta ty s6 g/C, truéce tién xem xét mot dudng tiép cén nut
giao co ty sb g/C bang 1 (luén ludn xanh). Trong tinh hubng nay, PVG s& 1a 100%
bai vi sé khong bao git co den do hién thi. Ké tiép, xem xét trudong hop nguoc lai, &
d6 mot dudng tiép can ¢ ty s6 g/C bing 0 (ludn ludn do). Trong truong hgp nay
PVG s& 12 0%, béi vi s& khong bao gio ¢6 dén xanh hién thi cho cac phuong tién
dén. Do vay, dbi véi trudng hop khong gidng nhu trudng hop céc xe dén ddng nhit,
PVG sé bing ty sé g/C. Trong nhiing phan bd phuong tién thyc té hon, PVG s&
khéong bang ty s6 g/C, nhung ty s6 nay van phuc vy nhu mét diéu kién gioi han, s&

duogc trinh bay sau, trén Hinh 1.3.
1.3.3 Sw phén tan ciia nhém di chuyén

Khi nhitng xe trong hang chd khoi hanh tai mot nit giao sau khi pha xanh bit
déu, chung thudng ¢ khoang cach gin nhau. Nhitng nhém xe c6 khoang cach gan
nhau nay dugc goi la nhung nhom di chu_yén_ (platoons). Mot trong nhitng muc ti€u .
cua su lién hiép tin hiéu la dé duy tri nhitng nhom di chuyén nay va chdp nhan ho
dén céac nat giao ké tiép theo huéng luu thong ding vao thoi diém bt dau cua pha
xanh. Tuy nhién, tién trinh di chuyén nhém doc theo chiéu dai duong gitta cdc den
tin hiéu, céc tai xé riéng 1é trong nhom di chuyén bat dau didu chinh téc do di
chuyén ctia ho, va nhom di chuyén bt diu phén tan. Khoang céach gitta cac dén tin
hiéu cang 16n, thi sy phan tan cang rd rét hon, cubi cung dat dén mot diém ma dong
luu théng doc theo duong chinh (arterial) s€ tro nén ngau nhién hon, hay thdm chi
1a ddng nhét (uniform). Mgc du sy phén tan nhém di chuyén chinh 1a ham cta chidu
dai duong gifta cac nit giao, ddc trung st dung dit xung quanh long duong cling o
anh hudng 1én sy phan tan nhom di chuyén, giao cat véi cac dudong hém va sy hién
dién cta cac hoat dong bén 1& duong (déu xe, tram ding xe buyt, ...) cling gbp phan

vao hiéu ing phén tan nhém di chuyén.
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Véi do dai chu ky 90s 1a can thiét dé dat dugc tién trinh luu thong hai chiéu Iy
twdng gitta hai nat giao cach nhau 800m (2640 ft) va téc do di chuyén trén dudng
chinh 13 64 km/h (40 mi/h). Di véi nhitng khoang céch gitta cac nut giao 570m
(1760 f) va 1140m (3520 ft), vé6i tde do di chuyén 64 km/h, do dai chu ky can thiét
cho tién trinh luu thong hai chiéu Iy tuéng 1a 60s va 120s, twong tng (mot lan nita,

gia str tri s6 g/C 12 0.5).

Hinh 1.3 trinh bay nhiing dudng cong PVG ly thuyét cho ba do dai chu ky nay
trong pham vi ciia khoang cach giita cac nit giao tir Om dén 4.8km (3miles). Cac gid
tri PVG duogc ve dd thi thé hién tri s6 trung binh cia cac gid tri PVG dinh va ngoai
dinh. Ban chét hinh sin cta cic duong cong 1a mdt ham cuia céc gia tri PVG trung
binh cao do khoang céch ly tuéng cia cac nit giao va cac gia tri PVG trung binh

thap do khoang céach gitra cic nit giao trong trudng hop x4u nhit.

Céc dinh va bung ctia dudng cong xuat hién & céc khoang cach khéc nhau tmg

v6i mdi do dai chu ky; tuy nhién, bién do cua céc dinh va bung 1a dong nhat trén cac

U

d6 dai chu ky. Vi dy, dinh tht hai cta chu ky 120s (xdy ra tai khbé’lng cach
2280m) c6 gia tri PVG khoang 70%, va dinh thir hai cua cac chu ky 90s (tai

u

1710m) va 60s (tai = 1140m) ciing c6 gia tri PVG khoang 70%. Ngoai trir truong
hop d6 dai chu ky bing khong, 60s chu ky ¢6 PVG t6t nhat khi khoang céch nit
giao la 570m, chu ky 90s ¢4 PVG tot nhat khi khoang cach 1a 840, va 120s chu ky
¢6 PVG t6t nhit 1a 1140m.

Luu y ring cic gia tri cua PVG cudi ciing “giﬁm dan” khi @6 khoang cach giira
céc deén tin hiéu ting lén, phan 4nh anh hudng cta sy phén tén nhom di chuyén
(platoon dispersion). Ciing can luu y céc gié tri cia PVG héi tu trén ty s6 g/C bing
0.5,
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Hinh 1. 3 Ty I€ xe dén trén dén xanh (PVG) véi cdc chu ky va khodng cich niit giao
khac nhau

1.3.4 Tinh trang thye té

Nhitng vi du di trinh bay ¢ muc truée dd duge don gian hoa va ly tudng hoa.
Deén tin hiéu giao thong trén cdc dudng chinh (arterials) hiém khi chi bao gbm hai
nat giao, va khoéng' cach gifta cac nuit giao ciling hiém khi 1& ddng nhét. Qua trinh
xdc dinh céc gié tri offset, thoi gian xanh, va chu ky chung dé toi thiéu héa thoi gian
cho cho-dudng chinh hai chidu véi-vainit giao 1la-mot bai toan phic tap. Loi giai

cén gidi tich thong thuong la khong thé; do do k¥ thuét giai lap phai dugc sir dung.

Vai t6 hop clia cac gia tri bién sd néu trén cho trudng hop hai chiéu giao thong
di qua vai nit giao nhanh chéng dat t6i mot s6 lugng rat 16n cac bién sb. Khi xem
xét mot mang ludi dudmg, trong do c6 vai duong chinh giao nhau tai mot sé diém,
qué trinh tim kiém céc gidi phap phan phéi thoi gian t0i wu (d€ hd tro lién hiép tin
hiéu va tdi thiéu hoa thoi gian chd) cho mang ludi duong hién httu la khong thé
thuc hién tir quan diém thuc tién. DPbi véi nhitng nd luc toi wu toan mang ludGi nay,
s6 1an 13p can thiét dé tim ra mot 101 giai tdi wu trd nén cuc 16n, va giai thuat do phai
duoc chay trén mot siéu may tinh trong vai ngay. Nhiing ky su tich cuc dang thuc
hién cac loai nghién ctru nay hiém khi tiép can nhiing ngudn tai nguyén nay, hodc

do khong du thoi gian.
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Do d6, nhitng module phifm mém hién dai thuc hién tdi uu héa phan phéi thoi
gian cho sy lién hiép tin hiéu céc duong chinh hogc mang ludi sir dung mot giai
thuét tim kiém nhim cb géng tim ra giai phap t8t nhét gitip giam thiéu s6 lugng céac
td hop bién sb. Diéu nay cho phép tim ra 10 giai trong mdt khoang thoi gian hop ly,

-trén cac phan cling may tinh thong dung. Tuy nhién, cac giai thudt nay khong thuc
hién tim kiém trén moi khia canh cia tAt ca cac td hop bién s6 (nhu nhitng yéu cau
chung nhdm tim ra nhiing giai phap tdi wu thuc su cho loai bai toan nay), cac giai
phap xac dinh dugc chi dugc xem la t6i uu “cuc bd” hon 1a tdi vu “tong thé”. Cac
giai phap tdi wu cuc bd chi co thé cung cép nhiing két qua hop ly, khong thé chic
chén ring bd cac bién s6 cu thé duoc thiét 1ap s& cung cép nhiing két qua t6t nhat.
Tuy viy, voi su gia ting manh mé vé strc manh may tinh dé ban trong nhiing thap
ky gan day, su khac biét gitra giai phap t6i uu toan cuc va tdi vu cuc b di giam, vi
pham vi tim kiém (bd bién s6 dugc xem xét boi giai thuat) da duge md rong.

Trong khi phan mém may tinh c6 thé x4c dinh céc giai phap phan phdi thoi gian

tin hiéu t6i wu hodc 1 can toi vu, c6 nhiing tinh huong thye t€ ¢6 the can trd mot hé

théng tin hiéu van hanh véi hiéu qua cao nhit c¢6 thé cta nd, chang han nhu vu tién
cho cac phuong tién khin cip va phuong tién cong cong. Hon nita, céc dén tin hi¢u
van hanh dudi didu khién trang thai kich hoat (actuated) la khong ¢6 do dai chu ky
¢b dinh, né thay déi theo luu lugng xe dén trén tung dudng tiép can nut giao. pé
tich hop cac dén tin hiéu loai nay vao h¢ thong lién hiép, ching cAn phai dugc thiét
lap lai chuong trinh chay trén mét chu ky c¢b dinh chung, diéu nay c6 thé dan dén
vén d& mAt hiéu qua thuc su ciia céc dén tin hidu d6. Mot giai phap thay thé dugc sir
dung phd bién trong tinh hubng nay 1a chuyén ddi co cdu van hanh tin hiéu tir trang
thai kich hoat hoan toan (fully actuated) sang trang thdi ban kich hoat (semi-
actuated), trong do6 bat ky thoi gian xanh nao khong duoc st dung cho cdc pha trén
dudng tht cp duge phéan bd cho céc pha trén dudng chinh nhim dam bao cho do

dai chu ky khong thay doi.

Ciing can phai chi ra rang do6i khi viéc phan phoi thoi gian tin hiéu ¢6 thé dugc
t5i wu cho céc giai phap khic hon la thoi gian cho (delay), vi du nhu sb lugng xe
dimg, lugng khi thai,...Béi vi cdc tiéu chi t6i vu héa khac nhau hau nhu luén cho ra
céc két qua khac nhau, nhidu chién lugc phan bd thoi gian tin hidu tim kiém giai
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phap cén bing gia tri cua nhiéu hon mét yéu té (ching han nhu ding xe va thoi gian
chd). Khong can phai noi, vén dé giai phap t8i wu 1am cho khia canh nay cua phén
tich giao thong trd thanh mot linh vyre x6i dong déi véi cac nghién ctru trong twong

lai.

1.4 Tinh ton tdng thoi gian chd tai nit giao dé phan tich LOS

/
1
/£ (Téng thdi gian cho do didu khign GT} /‘
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Sou1ce Extracted from nghway Capaclty Manual TRB (2010)
Hinh 1. 4 Mb ta tong thoi gian tri hodn giao thong (control delay) ciia m§t phwong
tién di qua nat giao dén tin hi¢u
Khai niém vé LOS da dugc gidi thiéu trong cac phin truéce cho trudng hop cac
dong giao thong khong bi gian doan. Khai niém tuwong ty ciing duoc vén dung cho
cac dong giao-th(“)ng bi gidn doan. Médc du mdt loat cic giai phap dinh luong kha
ning van hanh ciia nat giao dén tin hiu, nhu da trinh bay & cic muc trude, chi co
mdt giai phap dugc lya chon nhu mot gidi phap k§ thudt hi¢u qua trong Highway
Capacity Manual, TRB (2010). Giai phap nay la tinh toan téng thoi gian cho
(control delay), va né dugce van dung cho ca nut giao c¢6 va khong c6 dén tin hi¢u.
“Control delay” (c6 nghia la #i hodn do tin hiéu diéu khién dbi voi trudng hop nut
giao dén tin hi¢u) phén 4nh tong thoi gian cho (tri hodn) ma céc tai x& phai trai qua

(trdi nghiém) do hau qua cua didu khién giao thong, né bao gdm tri hodn do thoi
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gian giam tbc, thoi gian di chuyén hang chd, thoi gian dirng, va thoi gian tang toc,

nhu mo ta trén Hinh 1.4,

Nhitng phuong phép giai tich dung trong danh gia tri hoan giao thong (delay)
vi du nhu phuong phap xép hang D/D/1 14 hoan toan khong xem xét dugc cac thanh
phén delay do ting va giam tbc, do vay cac két qua danh gia thudng khéng ding
nhu thue tién. Hon nifa, gia thiét vé cAu trac xe dén véi gidn cach (headway) phén
b6 déu (uhiform arrivals) giup cho phuong phép phén tich theo mé hinh xép hang
D/D/1 truc quan va dé thuc hién, nhung phuong phap nay da dugc ching minh la
cho két qua khong phu hop thuc tién khi ty s v/c ciia dudng tiép can vuot qua 0.5.
Diéu nay xay ra la do khi cuong do giao thong (traffic intensity) gia tang tor murc
trung binh [én dén muc gin véi ning lyc thong hanh ctia nat giao, s& tdn tai x4c suat
xudt hién céc chu ky khong phit hop v6i luu lugng xe dén (chu ky héng), trong diéu
kién ndy, tit ca cac phuong tién trong hang cho khong thé thoat hét qua nut giao
trong mot chu ky da thiét ké, din dén nhitng anh hudng déng ké lén cac chu ky tiép
theo. Céc chu ky hong hau hét 12 xay ra ngiu nhién, nhung ching phai dugc xem
xét trong qua trinh uée luong téng thoi gian cho (total delay) nhim dat duge nhiing
két qua chinh xé4c hon trong cac diéu kién kién giao thong c6 cuong do cao hon.
Trong khi-d6-phuong trinh-2.6-(trong-phuong-phap D/D/1-queuing)-chi dua trén
ngudn gbe ly thuyét (tién dinh) thuén tiy, dua vio xem xét yéu tb xe dén ngau
nhién (stochastic vehicle arrivals) dAn dén mot s6 khoang thoi gian trén bao hoa tao
thém phirc tap dang ké trong phén tich control delay tai nit nut giao den tin hiu.
Nhiéu nha nghién ctru trong subt vai thap ky qua da dé xuét nhiing cong thie delay
va nhiing cai tién dé dat duge cac yéu clu da dé cép, dua trén nhitng td hop cua céc
phuong phéap giai tich, thuc nghiém, va mé phong. Cong thire (2.10) sau day, duoc
ky hiéu 1a d,, dd duoc chap thusn béi TRB (2010).

8xhkxIxX

1.9
cxT ( )

d2=900xT[(X—1)+\/(X—1)2 +

Trong do
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d, = thoi gian cho gia tang trung binh trén mdi phuong tién do xe dén

ngau nhién va thinh thoang trén bao hoa (s)
T = khoang thoi gian phén tich (h),
X =ty sb v/c ratio ciia nhém lan,

% = hé sb didu chinh thi gian chdr phu thude vao loai thiét bi dicu khién

giao thong (signal controller mode),

I =hé sb didu chinh anh hudng ctia nit giao phia c6 chicu giao thong

nguoc lai, va
¢ = ning luc thong hanh cta nhom lan (xe/h).

Gia sir luu luong phén tich duge dya trén luu lugng 15 phat dinh (peak 15-
minute traffic flow) trong gio phén tich, T bing 0.25. | |

Hé sb diéu chinh loai thiét bi diéu khién giao thong, k, dugc dua vao cho truong
hop nit giao van hanh theo dang diéu khién actuated hay pretimed. Gié tri k = 0.5
dugc dung cho cac nut giao diéu khién dang pretimed. Nut giao dugc didu khién
dang actuated thudng hiéu qua hon trong vi€e giai quyét luu lugng giao thong, k, c6
thé dung gid tri nho hon 0.5 va dan dén giam thidu delay. D6i voi diéu khién dang
actuated, k phu thudc vao ty s6 v/c va thoi gian qua nut. Béo- cdo nay chi dé cap dén
dang diéu khién pretimed.

Hé sb dong nguge chidu dung dé diéu chinh téc dong cua nit giao phia dong
ngugc chidu tac dong Ién sur ngAu nhién ctia clu tric xe dén tai ntit giao phia cing
chiéu. 7 dugc xé4c dinh nhu sau:

__variance of the number of arrivals per cycle

=

(1.10)

mean number of arrivals per cycle

Z(xi—y)z)}

Y2
{Sample Variance (S e EL’::_TX)-), Population Variance (S = -
Phan bd Poisson thudng duge dung dé phan anh tinh hinh xe dén ngiu nhién,
dic trung cta phin bb nay la variance bang v&i gia tri binh quin. Do vay néu céu
trac dong xe dén cling chiéu ph hop v6i phan bb Poisson, thi hé s6 diéu chinh 7 =

1.0. Trudng hop nay dugc xem la nit giao dén tin hiéu van hanh trong mdt dang
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riéng biét (isolated mode). DPdi voi trudng hop nut giao den tin hi¢u van hanh khong
riéng biét (nonisolated), thi gia tri / s€ nho hon 1.0 do tri s& variance ctia liét sb lieu
xe dén giam. Gia tri / phy thudc vao ty sb v/c cta cac di chuyén nguge chiéu tac
dong 1én luu lugng tai nit giao phia cung chiéu. Béo cdo nay chi dé cap dén nit
giao dén tin hiéu van hanh dang isolated mode.

Highway Capacity Manual [TRB (2010)] ciing trinh bay mot cong thire ding dé
udce luong tri hodn (delay) gy ra béi hang chd ban d4u clia cac phuong tién tai thoi
diém bt diu ctia chu ky thoi gian phén tich, duge ky hiéu 1a d3. Phuong trinh nay
va céc tri s6 ddu vao cla né 1a vugt qué pham vi cua bdo cao nay. Néu khong c¢6
hang ch ban diu hién dién tai thoi diém bét diu ciia chu ky phan tich, thi s6 hang
d; dugc cho bing 0.

Do vay, udc luong téng delay (control delay or signal delay) nhu vira trinh bay
trong Highway Capacity Manual [TRB (2010)] bao gf‘)m hai s6 hang (d va d;) va
thém mét s6 hang nira (d)) dung cho tinh toan delay Gng voi chu triic xe dén phan

bd déu (uniform arrivals), nhu sau:
d=d,+d,+d, (1.11)

Trong do
d = thoi gian chd (delay) trung binh trén mdi xe (s),
d; = delay trung binh trén mdi xe trudng hop ciu tric xe dén phan bd déu
(),
d, = delay trung binh trén mdi xe trudng hop cdu tric xe dén ngiu nhién
(s), va
d; = delay trung binh trén mdi xe do hang cho ton tai luc bét dau chu ky
phén tich (s),
Péi vai trudng hgp cac nit giao dén tin hi¢u ma & do cac xe dén khong bi anh
hudng boi su lién hiép gitta cac dén tin hidu (coordination), mdt nat giao dén tin

hiéu riéng 1¢, thi PGV dugc xem nhu la bang véi ty sb g/C. Trong trudong hgp nay,
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phuong trinh (1.6) ¢o thé duoc van dung dé tinh d; (delay trung binh trén mdi xe

truong hop cAu triic xe dén phan bd déu.

Chu y rang phwong trinh (1.11) duoc van dung cho cdc nhom lan phan tich da
da duoc x4c dinh trong nut giao. Delay ctia mdi nhém lan riéng 1é phai duge tap
hop lai dé xac dinh thoi gian chd (delay) cho toan nut giao, diéu nay sé& dugc théo

luan trong muc tiép theo.
1.5 X4c dinh mire phue vu (LOS)

Trude khi thuc hién ké hoach chia pha va phén phéi thoi gian cho deén tin hiéu,
LOS phai dugc xac dinh dé danh gia liéu nat giao c6 hoat dong & mirc chap nhén
duge theo ké hoach ndy hay khong. Nhu da dé cap trude day, kha nang van hanh
ctia nit giao dén tin hiéu dugc danh gia thong qua LOS, va LOS duge dinh lugng
bang gia tri cua téng thoi gian chd (total delay). Trong céc vi dy trude thoi gian cho
cho mdt nhom lan cy thé da duoc tinh toan, va by giv cin phai tinh todn thoi gian
chér cho tht ca cdc nhom lan, sau do6 td hop céc gié tri thoi gian cho dé c6 duoc tri s6

delay cho toan nut giao va LOS tuong Gng.

Buéc dau tién 1a td hgp cac gia tri thoi gian chd cla tAt ca cac nhom lan trén
mét dudng tiép can. Didu nay s& din dén két qua 1a thoi gian cho (delay) ctia mot
dudng tiép can xéc dinh cy thé va LOS tuong ung. Thoi gian cho cia cac nhom lan

da dugc td hop trén mdi duong tiép cén dugc cho bdi,

Z,d,xv,,
d,==x% (1.12)

erf'

Trong do

d, = thoi gian chd trung binh trén mdi phuong tién cia dudng tiép can

A (8),

d; = thoi gian chd trung binh cta nhom lan thir i [trén dudng tiép can

Al (s), va

v. = luu lugng phén tich ciia nhom lan thir i (xe/h).
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Khi tit gia tri ciia thoi gian cho (delay) trén tAt ca cac duong tiép cén duge tinh
toan, ching c6 thé duge td hop dé c6 duge delay cho tdng thé nat giao. Thoi gian

chd trén céc dudng tiép cén nit giao sau khi td hop duoc cho b,

y _ZAdAva

| =
ZAVA

(1.13)

Trong do
d; = thoi gian cho trung binh trén moi phuong tién cta nit giao (s),
d, = thoi gian cho trung binh trén moi phuong tién cia dudng tiép cén
A (s),
v = luu lwgng phén tich cua dudng tiép can A (xe/h).
Céc tiéu chuin vé LOS theo thoi gian chd ctia nit giao den tin hi¢u du‘dc chi ro
trong Highway Capacity Manual, TRB (2010) va dugce cho trong Bang 1.1. Cac ti€u
chudn vé thoi gian cho nay c6 thé dugce dung dé xac dinh LOS cda mét nhom lan,

mdt dudng tiép can nat, cho ca nit giao.

Bang 1. 1 Cac tiéu chuin LOS (Level-of-service) clia niit giao dén tin hig¢u

- BT “Téng thoi gian chd/phuong tién (s/xe) | - -
[Control delay per vehicle (s/veh)]

A <10
> 10-20
>20-35
> 35-55
> 55-80
>80
Ngudn: Highway Capacity Manual, TRB (2010)

= |m | g 0|
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CHUONG 2

AN TOAN TAI NUT GIAO VA CAC YEU TO TRONG THIET
KE NANG CAO AN TOAN NUT GIAO

2.1 An toan tai nat giao

Muc tiéu chinh cua thiét ké nat giao 1a ti thiéu hoa sb luong va mirc do tdn
thuong ctia céc tai nan tiém 4n, dong thoi tao ra nhitng thudn lgi cho cdc phuong
tién di chuyén qua nut giao. Tiéu chuén thiét ké nit giao dya trén sy can dbi gitra
céc yéu té an toan, ning luc thong hanh, va chi phi. Trong bao cdo nay, nhiing két
quéa vé nghién ctu an toan ciia cac loai nit giao ddng mirc va cac thanh phén thiét
ké chinh s& duoc trinh bay trude tién. Cac phuong phap lua chon loai nit giao s&
duoc thao ludn vAn tit sau d6, va cubi cling 1a sy so sanh vé& cac tham sb thiét ké nat
giao ddng mitc.

Nhiéu nghién ctru da duge trién khai nham xac nhan mbi lién hé gilra thiét ké
nut giao va mire df an toan ctia no trong bdi canh mot ty 1€ kha cao trong téng s6 vu
tai nan da xdy ra tai cdc nit giao. Grime cho biét ring co dén 31% tai nan chét
ngudi va tai nan bi thwong dé xdy ra tai cac nut giao thuge khu vuc ngoai 6 & Anh,
trong khi d6 theobdo cdo dic biét ctia TRB-M¥ cho théy ring 56% s6 vu-tai-nan
trong khu vuc do thi va 32% $b vu tai nan & khu vuc ndng thon xdy ra tai cdc nit

giao.

V& tong thé, cac nghién ctru da chimg minh rdng sd vu tai nan phu thudc vao
luu lugng va phén bd giao thong trén dudng chinh va dudng thir cép. Vi du,
Hedman st dung md hinh du bdo tai nan theo d6 ty 1€ tai nan (Accident Rate) cta
nhirng ngd ba nga tu khu vye nong thon ¢ Thuy Dién co thé duoc udc lugng nhur 1a
ham ciia tong luu lugng dén va ty 1¢ luu lugng trén dudng thir cip. O Anh, TRL da
ding md hinh nhén vectors cho thdy su khac biét vé sb lugng tai nan giita cac loai
nat giao. Tuy nhién md hinh nay khong tuong thich véi mot sé moi truong giao

thong nhét dinh.

2.2 Céc yéu tb trong thiét ké nut giao
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Nhitng khé khan chinh lién quan dén viéc mo hinh héa mirc dd an toan ctia cdc
tham sb thiét ké cu thé 1a do mot s6 luong 16n cac yéu té vat ly va tinh nang vén
hanh tac dong 1én mirc do an toan tai cac nut giao cling nhu sy hdi qui vé gia trj
trung binh khéng chinh xac. Tir cic md hinh cua TRL da duogc dé cap & phén trude
cho thy ring khong thé xéc lap day du cac quan hé dinh lugng mdc cho mot s6 gidi

han da dugc thiét 1ap.

2.2.1 TAm nhin

David va Norman nghién ciru quan hé giira ty 1€ tai nan (Accident Rate) voi dac
trung hinh hoc va giao thong cta nat giao & My. Két qua nghién cttu cho thdy su
khac biét kha 16n ctia ty 1€ tai nan trong truong hop tAm nhin bi han ché va tim nhin
rd rang. Tuy nhién, can luu ¥ rang ty 1¢ tai nan chiu tac dong ciia nhiéu yéu t6 khac
nita (vi dy sb lugng lan, tdc do gidi han) do do céc két ludn chi dya trén tdm nhin 12
chua du tin cdy. Trong mdt nghién ctu khic & My, Wu da tién hanh diéu tra moi
quan hé¢ gifra ty 1¢ tai nan va “hanh lang tdm nhin rd rang” tai 192 nat giao dén tin
hiéu. Nghién ctu nay da di dén két luin rang cac nat giao ma tai do tdm nhin bi giéi
han thudng c6 tong ty 1€ tai nan, cling nhu ty 1€ tai nan bi thuong va va cham (PDO)

kha cao.

5 Anh, Maycock va Hall da phét hién s6 luong tai nan gia tang dang ké cing
véi tAm nhin tai céc 161 vao trén vong xoay va ho dé cho rang két qua thyc su kho
hidu. Trudng hop cac ng ba hinh chit T, Pickering va cong sy cho biét khoang cach
dimg dai hon s& dan dén ty 18 tai nan thap hon, cho thay su tuong dbng v& quan

diém voi cac nghién ctru & My da dugc dé céap 6 trén.

2.2.2 Goc cia nit giao

Géc cua nut giao duge chép thuén rong rdi 1a 90°. Tuy nhién, ngugc lai voi vén
dé nay, bdo cdo NCHRP 197 cho rang ngd tu xién l&ch o ty tai nan thap hon céc
nat giao c6 ngd vao thing géc. Con dbi vai cdc vong xoay, goc hgp bai hai nhanh
lién k& gia ting, s6 luong tai nan giam; didu nay xay ra la vi sy tuong tac gitta tiép
cdn vong xoay va lan xoay da giam thiéu bot xung dot giao cit dong thoi gia ting
tiép cén nhép dong. Tuy vy, goc gitta cac nhanh (16i vao - ra) clia vong xoay chi la

mot bién so phu.
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2.2.3 S6 lwgng Ian tiép céin vao nit/lan phu

Béo cé4o dic biét cia TRB 214 chi ra rang ty 1€ tai nan nat giao, duoc biéu dién
béi s vu tai nan trén 10° xe vao nut 1a dic biét 16n khi cac 161 vao co sd luong lan
16n. Su hinh thanh céc lan r& trung tdm dong vai tro quan trong trong viéc giam
thiéu dang k& ty 18 tai nan, ddc biét tai cac nut giao khong c6 dén tin hi¢u. Khong co
thong tin dugc xac dinh trén mdi quan hé giita chidu dai, bé rong cac lan phu (ting

toc, giam toc va lan 1& trung tim) va murc dd an toan.

2.2.4 Dai phén céch / Chiéu dai doan m& dai phin cich

Nghién ctru gan day & My da két luan ring tai cdc nit giao khong c¢6 dén tin
hiéu & khu vyc néng thoén tAn suét tai nan va nhitng hanh vi lai xe nguy hiém sé&
giam khi bé rong dai phan céch gia tang. Tuy nhién, két qua nguogc lai da dugce tim
thdy ddi véi cac nit giao co dén tin higu trong khu vue ngoai 6. Tan sudt xay ra cac
ng xr nguy hiém khi 1ai xe s& gia ting khi gia ting chiéu dai doan mé dai phan
cach tai cac nit giao trong khu vyc néng thon va tinh hudng nguge lai déi vai cac

nut giao trong khu vuc ngoai 0.

2.2.5 B& rong lan / Bé rong doan tiép cin
Theo céc nghién ctru & Anh, bé rong dudng chinh 16n hon tai ngd ba chit T ¢6

anh hudng t6t ddng ké dén an toan nit giao.

Béo cdo dic biét TRB 2014 két ludn rang nhiing thay ddi gia tang bé rong lan
¢6 anh hudng nho dén ciu trac tai nan tai nat giao. Maycock va Hall chi ra rang doi
véGi trudng hop vong xoay duong vao mdt nura bé rong va bé rong duong vao co anh
hudng lon dbi v6i tai nan: Khi bé rong dudng vao ting 5 — 10m, tbng $b vu tai nan

gia ting khoang 30%.

2.2.6 P6 doc doan tiép cén

V& téng thé c6 thé cho ring cic ngd vao tai nit giao trong diéu kién bing phing
la an toan hon. Vi du, cac ngd vao dbc xudng tai cac ngad ba chir T trong khu vue
nong thoén & Anh thuong cb ty I¢ tai nan cao hon. Tuy vay, do dbc trén cac nhanh

vao vong xoay c6 xu huéng khong gia ting tong so vu tai nan.

2.2.7 Kénh héa ciac dong phwong tién

HVTH: TU NAM THANH — QH1501 Trang 18




LUAN VAN THAC SI GVHD: TS. NGUYEN HUU HUY

HAu nhu da duoc chip nhan rong rai ring viéc phan dong thong qua kénh hoéa
cac dong xe tai nut 1a mang lai nhiéu thuén loi vé goc do diéu khién va quén ly giao
thong tai nat giao. Tuy nhién, Hedman, trong béo céo nghién ciru cic tai nan trén
dudng nong thon hai lan & Thuy Dién da phat biéu ring cac ddo phan ludng trén
dudng thir cp c6 tac dung gidm thiéu tai nan tai cac ngd tu khoang 10%, nhung c6
vé khéng c¢o tac dung cin thiét nao tai cac ngi ba. Nhitng anh hudng vé an toan clia
céc lan r& trung tAm trén dudng chinh c¢é vé nhu phu thude vao vi€e c6 hay khong
su kénh hoa biang cac dao ndi hay bang vach son; trong nhiéu trudng hop dao ndi da
d4n dén nhiéu tai nan nghiém trong hon, dic biét tai cic nit giao 4 ngd ré. Pickering
va cong sy da chi ra ring cdc ddo phan ludng bang son trén dudng chinh tai cac nga
ba chit T trong khu vuc néng thon & Anh da dan dén két qua giam 70% sb vu tai

nan trong khu vyc lan cin nut giao.

2.2.8 Téc @6 tiép cin / Téc dd giéi han tai nit giao

V& tdng thé c6 thé chAp nhan ring mirc d6 nguy hiém tai cdc nit giao dong murc
Egia tang khi tbe do tiép can nut giao gia ting. Dua trén nghién ctru cac tai nan tai
vong xoay ¢ Uc, Arndt va Troutbeck da goi y rang viéc giam thiéu tdc do ng voi
85% tong luong xe quan tric (xem Hinh 2.1 bén dudi) gitra cac phan tir hinh hoc
lién tiép 1a mot tham s6 quan trong trong khi thiét ké cac dudng tiép cin nat giao
trong cac mdi truong giao thdong téc do cao; ho goi y ring didu nay s& dat duoc t6t
nhét bing cach dung mot chudi cac ban kinh cong ndm giam tdc. Di vé6i cac trudng
hop tai nan chi xay ra v6i mdt phwong tién (single vehicle accidents) khong lién
quan dén phuong tién khéc tai cic vong xoay, ho cho biét ring, lugng gidm tbi da
chép nhan dugc cla tdc d6 85% khoang 20 km/h gitra cac phé“in tir hinh hoc lién
tiép s& dat dugc su can béng gitta an toan va chi phi xdy dung. Mot nghién ciru ¢
Anh cho thiy ring vach son mau vang dugc tao ra trén cdc dudng tiép can vao vong
xoay c6 thé giam thiéu dén 57% loai tai nan cé lién quan dén tbe dd. Khong co
thong tin nao vé anh hudng cua viéc ap dit mot tbe do gidi han trong pham vi nit

giao.

2.3 Loai nit giao
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O Thuy Dién, nga tu c6 ty 1é tai nan trung binh (AR) cao hon ngd ba khoang 1.5
dén 2 14n véi cung luu lugng va phéan bb giao thong. Mirc do an toan hon cia cic
ngd ba da dugc chép nhén rong rii. Béo cao dic biét 214 ciia TRB My két luan rfmg
mitc d6 nguy hiém tai cac nut giao déng muc gia ting cung vdi s6 ngd vao
(approaches). TRL cta Anh cho biét nat giao dang so le (khoang so le ching
36.0m) c6 ty I€ tai nan nho hon giao cit thong thudng va nga tu dugc tach thanh 02
ngi ba riéng biét, tuy nhién, néu khoang so le nhé thi nit giao dang so le kém an

toan hon giao cit thong thuong.

TRL ctia Anh da phét trién mé hinh dy bdo tai nan cho cic vong xoay, ngd ba
viing ndng thén va nit giao dén tin higu trong khu vue do thi. Cac mo hinh nay str
dung do 6n cua nhiéu tham sb hinh hoc khéc nhau va luu lugng cua cac dong giao
thong dé uée lugng s6 lugng cua ting loai tai nan cd kha nang xdy ra tai cdc nut
giao (vi du, bé rong duong tiép can, bé rong dudng thoat, va d vong 1a cac tham 5O
chinh trong mo hinh vong xoay). Tét ca cac mo hinh nay da duoc chimg minh la rat
hiéu qua trong viéc du bdo tai nan tai cac nat giao & Anh. Tuy nhién, cdc md hinh
ctia Anh kho co thé dung & cac qudc gia khac do c6 sy khac biét vé loai tai nan va
ty 1& tai nan. Vi du, danh gia gin ddy vé mo hinh tai nan vong xoay cta Anh da
duoc trién khai ¢ Ireland, két qua cho thé‘iy-cé su khac biét kha lon giira sb-tai-nan
du bado va s6 tai nan thuc té ghi nhan dugc. Tuy nhién, md hinh cia Anh da cho
thay tinh hiéu qua cta né trong viéc du béo sb lugng tai nan tng véi cac thiét ké

vong xoay khac nhau; theo d6 n6 dugc vén dung dé xéc dinh thiét k& an toan nhat.

Céc nghién ciru & Anh dé chiing minh rang vong xoay an toan hon céc loai nit
giao ddng murc khac. Vi dy, Hughes da tién hanh diéu tra céc tai nan & khu vyc
nong thon va bao cdo da cho thiy chi sb ton thuong nhé nhét xuit hién & cac tai nan
trong vong xoay. Tuy vdy, tai nan xe dap va xe may xuét hién khong tuong xing
khi so sanh véi cac loai nut giao khac. Walker and Pittam di so sdnh mic do ton
thuong tai nan (% s6 ngudi chét va bi thuong ning gdy ra boi tai nan) ctia céc loai
duong nit giao dudng mot chidu khac nhau. Mrc do ton thuong cia céc tai nan
trong khu vuc d6 thi tai vong xoay 4 ngi (nhdnh) va ngé ba dén tin hiéu 1a giéng

nhau (18 — 20%) ngoai trir vong xoay thong thuong (27%). O khu vuc nong thon
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ngd ba chit T ¢6 murc do tén thuong cao nhét (35%), hon hai 1in mac do tén thuong
clia vong xoay ndng thon (14 — 16%). Mot mé hinh nhén vector da dugc st dung dé
so sanh nhiéu loai nit giao khac nhau dudgi cing mot didu kién giao thong, sb tai
nan du bao tai nut giao dén tin hiéu trong khu vurc d6 thi 1a hon hai 14n so v6i vong
xoay d6 thi thong thuong. O khu vue noéng thon cac vong xoay khé an toan hon céc

ngd ba chir T.

Dbi vai tdng ty 1¢ tai nan, & Uc da ghi nhan giam 43% sau khi chuyén doi cac
nut giao dong mirc thong thuong thanh vong xoay, cac trudong hop tai nan bi thuong

giam dén 45%.

Hedman da céng bd ring chuyén ddi nat giao 4 nga r& trong khu vyc ngoai 6
véi ty 1€ luu lugng cao trén duong thir cAp thanh vong xoay s& gidm tén thuong (s6
nguoi chét va bi thuong trén mdi tai nan) khoang 50%; tuy nhién, vi¢c xdy dung
vong xoay ¢6 thé khong mang lai thay ddi nao vé téng s6 vu tai nan. Mot nghién
clru “trude” va “sau” khi chuyén déi 181 nut giao dbng miic ihﬁng thuong & Ha Lan
thanh vong xoay dd bdo cdo ring sb vu tai nan giam 47%, va s& nguoi chét giam
71%. Tinh hudng giao thong tai cac nat giao trude khi chuyén ddi thanh vong xoay
12 wu tién trén duong chinh va khong vu tién trén duong tha cép, sau khi chuyén ddi
thanh vong xoay,_su’ wu tién duoc phan déu trén tat ca cac ngd vao. Cdc vong xoay
duoc dic trung bdi cac tinh chat sau: mét 1an xoay véi cac 16i vao va béan kinh nho
(duong kinh ngoai thong dung nhit khoang 30m). Sé lugng thuong vong do tai nan
& khu vyc ngoai giam nhiéu hon so védi khu vuc ndi do (89% va 69%). Tuy vay,
mirc d giam thiéu thuong vong dbi véi nguoi di xe may phan khdi nhé (63%) va
xe dap (30%) la nho hon déi v6i nguoi di 6 t6 (95%) va nguoi di bd (89%). Xay
dung cac tuyén dudng danh riéng cho xe dap lam giam 90% s6 lwong thwong vong,
trong khi néu ding lan xe dap trong vong xoay chi gidm thiéu 25%. Céc niit giao
trude dé didu khién bang dén tin hidu giam 33% thuong vong trong khi d6 miic
thuong vong d6i voi nguoi di xe mdy phan khéi nhéd va ngudi di xe dap gia ting

4%.

2.4 M6i twong quan giita nit giao — tai nan va sy luya chon nut giao
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(i) S6 vu tai nan tai mot nut giao ty 1¢ v6i luu lugng va phén b6 giao thong trén
dudng chinh va duong thir cap nhung didu nay khong hin ding véi héu hét cac moi
truomg giao thong; (ii) Vong xoay co nhiu lgi thé an toan hon hin cdc loai nit giao
d(“_)ﬂg mtrc khac. O nhitng khu vuc ndng thon, theo thir ty giam dan vé murc do an
toan thi vong xoay xép sau ngd ba chir T, tiép theo la nut giao dang so le va cudi
cung la nhitng giao cit thong thuong; (iii) Do ton tai mot sé lugng 16n vé cac yéu td
vét 1y va tinh ning vén hanh giao thong lién quan, that su kho khan trong van dé md
hinh héa nhdm dinh lugng mirc do anh dén an toan cia cac tham s thiét ké cu thé
riéng biét nhung cling dd c6 nhiing két luan twong dong trén nhitng mo hinh da
duge thiét 1ap; (iv) Céc nat giao ma tai do tAm nhin bi han ché thuong cé téng ty 16
tai nan va ty 1é tai nan bi thuong kha cao hon. Tuy nhién, tai nan c6 thé gia ting
theo tim nhin trén cac dudng tiép can vao vong xoay; (v) Chua c6 nhitng két luan
chung vé goc giao tdi wu gitta cac dudng tiép can vao cac nut giao; (vi) Bé rong dai
phén cach cang rong cang tdt tai cac nat giao khong co dén tin hiéu & khu vue néng
thon nhung khong rong hon mirc can thiét tai cac nut giao c6 deén tin hiéu; (vii)
Kénh héa tai nit giao bing cac ddo phan ludng thudng 1a tbt nhung viéc xay dung
céc dao phén ludng trén cac duong chinh & khu vye nong thon co thé tao ra nguy
hiém; (viii) Muc do nguy hiém cua mot nt giao ddng mirc s& gia ting khi toc do

tiép cén nuat giao tang.

Théng thudng loai nit giao c6 gia thanh xdy dung va bao dudng ré nhét, dong
thoi dam bao murc phuc vu (LOS) theo y€u cau sé dugc lua chon. Tiéu chuén cta
mot s6 quc gia 1a thudng st dung cac dd thi trén do6 biéu dién mot dai rong cua luu
lwong tuong Gmg v6i nhitng loai nut giao khac nhau ¢6 thé phu hop. V& tong thé c6
thé chip nhan ring tng x& cla nhitng nguoi tham gia giao thong tai tit ca cac loai
nat giao khéng c6 deén tin hiéu la mot “khoang hd bo ngd” va cac tiéu chuén thiét ké
bao gdm céc do thi / chuong trinh may tinh ding dé udce luong ning luc thong hanh
cua ca hai loai nut giao c6 va khong co dén tin hiéu. Vi su nhén thic v& an toan va
nhitng thudn lgi vé& chi phi cho nén nhiéu vong xoay di va dang dugc xdy dung
trong vai nam gan day. Trong khu vuc d6 thi, cic vong xoay thuong dugc thay thé
cho cac nit giao ¢6 dén tin hiéu ddc 1ap riéng bigt ma & dé thuong cd luu Iuong 1€
trai cao, hodc 1a vong xoay dugc dung nhu mot giai phap “giao thong yén tinh” lam
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giam tbe do luu thong; & cac khu vuc ngoai do thi vong xoay thuong duge cho la
thich hop tai cic niit giao chinh trén cé hai loai duong khong c6 dai phan cach va
loai duomg 4 lan c6 dai phén cach. Tuy vdy, vong xoay c6 thé van hanh khong tHt
tai cac noi c¢6 dong giao thong voi nhidu loai phuong tién c6 kich thuéc va khéi
lwong 16n (heavy vehicles); trong trudng hgp nay vong xoay thuong duge diéu
khién bing dén tin hidu. D5i véi nguoi di b va céc phuong tién hai banh c6 thé can
dén mot sb giai phap dic biét tai vong xoay. Va bdy gio vé tbng quan c6 thé néi
rang nhitng nguoi 1ai xe thodt khoi vong xoay tai mot nhanh cia vong xoay thong
thudng c6 it anh hudng 1én Gmg xir cia nhitng ngudi lai xe tiép can vao vong xoay
trén cing mot nhanh. Mot nghién ctu ¢ Uc da két ludn rang nang lyc thong hanh va
thoi gian cho (delay) trén mdi lan tiép can nén dugce dy bdo riéng biét; va ung xur
clia cac tai xé dang & trong vong xoay — dong giao thong ¢ luu lugng 16n la mot su
dao nguge uu tién hay chia sé uu tién, dan dén giam déng ké vé thoi gian chd trung

binh.

85th Percentile Spead

.85l Percentile Speed

i,
~5 MPH 85th Percantile Speed

Figure 1: 85" Percentile Speed Groph

Ngudn: extracted from http://www.mikeontraffic.com/85th-percentile-speed-explained/

Hinh 2. 1 Giam thiéu téc dd ing véi 85% lwgng xe quan tric
2.5 So sanh cac yéu to trong thiét ké nut giao
Bén dang bb tri mit bing nit giao s& duge so sanh trong nghién clru nay:
(i) Céc nut giao gitta duong chinh va dudng thi cép dang don gian; (ii) Céc lan
tang / gidm toc; (iil) Céc lan ré& trung tdm; (iv) Cac vong xoay
D6i voi mbi loai néu trén, gia tri cia cac tham s6 hinh hoc quan trong nhét dung
trong thiét k& nat giao & mot sb quéc gia s& dugc so sanh. Ly do vé su khac biét

gitta cac tham so hinh hoc nay cfing s&€ dugc néu ra. So sanh nay bao gom tadm nudc
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thude Chau Au, Uc va My. Mot sb khac biét 16n trong tiéu chuén thiét ké & cac

qubc gia s& dugc chi rd.
2.5.1 Céc niit giao giita dwong chinh / dwong thir cip don gian

Nhiing nut giao giita duong chinh / dudng thir cip c6 goc giao 90° va dugc didu
khién bang bién bao & khu vuc nong thon duge lua chon dé xem xét su khac biét

giita cac quoc gia. Cac tham so dugc lya chon d€ so sanh bao gom:

(i) TAm nhin nhé nhét doc theo dudng chinh va duong thir cép (dudng hai chiéu
hai lan xe khong c6 dai phan cach, tiép can bing phing); (ii) Ban kinh ré& thoat nho
nhit (tir duong thir cAp vao dudng chinh); (iii) Ban kinh ré tiép can nho nhét (tu

dudng chinh vao duong tht cép).

Bang 2.1, 2.2 trinh bay sy so sanh gifra cac quoc gia doi vdi cac tham sb néu

trén.

Su khac biét 16n gita cac qubc gia duge tim thiy ddi v6i truong hop xé4c dinh
tdm nhin (sight distance), ddc biét 1a tAm nhin doc theo dudng thir cap, gid tri nay 6
pham vi tr 3.0m (Pan Mach) dén 25.0m (Phin Lan). TAm nhin doc theo duong
chinh trong truong hgp tdc do thiét 100 km/h thay dbi tr 167m (Phéap) dén 370m
(M, tri s6 u6c lugng tir AASHTO). Sy khac bi¢t nay chu yéu 1a do khac bigt trong
viéc lya chon gia tri tham s6 thiét ké hon 1a khac biét trong phuong phap thiét ké.
Tét ca céc quf)c gia xdc dinh mét gié tri don thudn hodic mot pham vi doc 1ap vai tc
do thiét ké cho cé hai ban kinh thoat va ban kinh tiép can; céc gia tri nay bién dong
tir 6 — 10m (Uc) dén 10 — 30m (Ireland).

2.5.2 Cic 1an ting / giam toc

Nhitng tham s& duge chon dé so sanh bao gdm: (i) Chiéu dai cta lan ting va
giam tde; (ii) Ban kinh nho nhét (t6i thiéu) & cudi lan giam téc va dAu lan tiang toc.

Bang 2.3 trinh bay chiéu dai lan (bao gdbm doan chuyén tiép) dugc chon & cic
quéc gia va chidu dai tvong duong uéc lugng tir AASHTO (23). Sy khéc biét 16n

dugc tim thdy & trudong hop chidu dai lan ting téc duge xac dinh gitta cac qudc gia.

Vi du, vé6i tde do thiét ké 100 km/gio, gid tri 16n nhét 460m (Uc) — trj s6 nay 1a
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tuong duong vai tri s6 duoc ude lugng tir AASHTO va né 16n hon 5 l4n so véi gia
tri nhé nhat 86m (Anh). Pham vi gid tri cia chiéu dai lan giam tc kha rong, voi tbe
o thiét k& 100 km/gidr gid tri nay tir 40m (Anh) dén khoang 200m (Phan Lan,
AASHTO). Tét ca cac qudc gia ngoai trir Thuy Dién xéc dinh chiéu dai lan giam t6c

nhoé hon chiéu dai lan ting tdc vdi cling mot toc do thiet ke.

Péi v6i cac ban kinh tdi thidu, tiéu chudn ctia hiu hét cac quéc gia xéc dinh
25m bét k& tdc dd thiét ké cho ca hai truong hgp lan ting tbc va giam tde. Mot 56
ngoai 18, tiéu chuan Anh xdc dinh ban 20m dugc cho la di t6t dé re tai cubi lan
giam tbe, va tiéu chuan Ireland khong xac dinh ban kinh t6i thidu tai vi tri bit dau

lan tang toe.
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Bang 2. 1 Nut giao dwong chinh / dudng thi cAp don gian: TAm nhin (m)

Téc d6 thiét TAm nhin doc theo dwong chinh (m) TAm nhin doc theo dwdng thir cip (m)
ké(km/h) | 120 | 110 [ 100 | 90 | 83 | 80 | 70 [ 60 [ 50 [ 120 [ 110 [ 100 [ 90 [ 85 [ 80 | 70 | 60 | 50
Uc 330 | 290 | 250 [ 210 [ 175 | 140 | 115 [ /90 | 70 dén 7m; nén chon 7m
Pan Mach 270 240 210 3 3 3
PhianLan | 370 270 200 130 | 105 | 25 25 25 25| 25
Phap 167 134 100
ICELAND 270 | 230 190 125 | 100 20 [ 20 20 20 | 20
IRELAND | 340 280 230 170 12 12 12 6
Na Uy 201 164 | 131 | 96 | 74 10 10(10[10] 10
Thuy Pién 320 | 240 170 110 5 5 5 5
Anh 295 215 160 120 | 90 | 70 9 919109
AASHTO' 460 | 370 250 160

* Udc luong tir AASHTO, 1990

*1Im=328 ft

Béng 2. 2 Nut giao dwdng chinh / duwdng thir cip don gidn: Ban kinh cong tdi thiéu (m)

Tée dé thibt Bén kinh thoat tdi thiéu (m)" Bén kinh tiép cin t6i thidu (m)”

ké(km/h) [120 110 [100] 90 [ 85 [ 80 [ 70 [ 60 [ 50 [120 [ 110 | 100 [ 90 | 85 |80 [ 70 | 60 | 50
Uc 6-10

Pan Mach 12 12 12 12 12 12

Phan Lan 10 10 10 10 10| 10 10 10 10 | 10

ICELAND 12 | 12 12 2|12 12 |12 12 12 | 12

IRELAND 10-30 (thay doi theo loai dudng)

Thuy Dién 10 | 10 10 10 10 | 10 10 10
Anh 15 15 15 ] 15 | 15 15 15 15115115

AASHTO' 9.2 (xe khéch) ; 15.2 (xe tai) ; khong sir dung dudng cong don cho t6 hop céc xe dau kéo trong thuc té
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* Ban kinh tir dudng thir cp vao duong chinh
* Ban kinh tir dudng chinh vao|dudng thi cip

* Uéc luong tt AASHTO, 1990

*Im=3.28ft
Bang 2. 3 Chiéu dai lan ting / gidm téc (m)

Téc db thiét Chiéu dai lan tang toc (m) Chicu dai 1an giam tdc (m)
ké (km/h) [120[110]100[ 90 [85] 80 | 70 | 60 | 50 | 120 | 110 | 100 | 90 |85 | 80 | 70 | 60 | 50
Uc 460 | 330 260 | 180 | 130 | 105 170 | 140 120 [ 100 | 80 | 60
Pan Mach 270 220 170 69 41 26
Phan Lan Khéng sir dung | 200 130 70 | 50
ICELAND 175 [ 120 100 60 135 | 110 90 70 | 60
IRELAND 500 350 [ 200 | 220 150 100
Na Uy 250 | 225 190 | 160 160 | 140 100
Thuy Dién 120 70 120 70
Anh 114 86 86 55 40 35 35 | 35 |35
AASHTO’ 560 | 480 | 400 320 190 225 (210 | 190 170 125

* Udc luong tir AASHTO, 1990 (tang tc tir vach dimg + 91m chuyén tiép, téc do trung binh trén dudng
cong thoat 30 km/h, 55m chuyén tiép)

*Im=73.281
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Bang 2. 4 Lan ré trung tam

Téc db thiét Chiéu dai lan ré trung tim (m)" Bé rong lan ré trung tim (m)
ké (km/h) [120 [ 110 [100] 90 [ 85 [ 80 [70 ] 60 | 50 [120 | 110 [ 100 | 90 [ 85| 80 | 70 | 60 | 50
Uc
Dan Mach 69 41 26 35
Phéan Lan 130 90 50 | 30 | [s55] | |ss5] [ 5]5
ICELAND 1351110 90 70 | 60 3.5
IRELAND | 250 190 125 75 3.0
Na Uy 135 | 110 90 70 | 60 2.75 tdi thiéu
Thuy Dién Dua trén thanh phan giao thong — 70m tbi thiéu 3.5
Anh 120 90 65 50] 35 35 3.5
AASHTO’ 240 | 225 | 205 185 140 3.0-37

* Udce lugng tr AASHTO, 1990 (Chiéu dai giam tbc trong Bang 2 + 15m cho cac phuong tién chd ré)
*Im = 3.28ft
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Bang 2. 5 Vong xoay

nthann:ré Ic(;:f:i% B R Kinh thoat Be rong B rong ?é'i D Xmh
s iy, tieép can y tiép can thoat min | ddo T. Tam
phia trai vach it o min (m) Sl (m) i o)
(m)* | dimg (m) | |
Uc 70 5 30 - 34-4 3.4-4 5-10
Pan Mach 55 25 12-20 12-20 3.25-3.75 35-4 5-10
Phan Lan 60 5 10 40 6 4.5 30
Phap 21 SSD" 15 25 4 5 15
ICELAND 60 5 15 100 6 5.5 20-30
IRELAND 60 15 20 40 10¢ 9.2° 20
Na Uy 50 10 20 40 7-8 - 10-25
Tay Ban 20 (40 2.5m per
Nha 3 recommended) lane i 3
Thuy Dién 60 5 15-25 100-200 7-9.5 7 10
| d
Anh 50 15 6-10 20 6 17()((81;%)8 4
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’S.D. Tam nhin vé phia phai doi véi cac quoc gia li xe bén trai

®Gi4 tri trong tiéu chudn Phap dua trén khoang cach dimg tmg véi tbe do tiép can
°Gi4 tri dic trung, khong xéc dinh gi4 trj nho nhét

IS/C = Single carriageways (mdt chiu)

“D/C = Dual carriageways (hai chiéu khong cé dai phan cach)

*1m = 3.281t

2.5.3 Cac lan ré trung tam

Lan 1& trung tdm 13 nhiing lan duge thém vao ving lan can tim duodng, ching
thuong duge hién thi bﬁng vach son, dao do béng son, hodc dugc bd tri trén cac dai
phan cach. Cac tham s6 so sanh gdm chidu dai va bé rong lan. Bang 2.4 cho thdy cac
gia tri dugc xac dinh theo timg qudc gia dbi v6i cac tham sé nay. Céc tri sb quy doi

duoc ude lwong tir AASHTO ciing dugc trinh bay.

Su khac biét 16n dbi véi cac tri s6 chiu dai lan téi thidu duge tim thdy. Vi duy,
truomg hop toe dé thiét ké 100 km/h chidu dai (6i thiéu ¢ pham vi tir 69m (Pan Mach)
dén 190m (Treland). V& téng thé lan dugc chia thanh 02 phan: (a) chiéu dai giam toc
(deceleration length), chidu dai nay s& thay doi theo toc dd thiét ké; va (b) chiu dai r&
(turning length) cho phép céc loai phuong tién ¢6 chidu dai 16n chuyén lan dinh vi
chinh x4c truée khi dirng chd 8. Mot chidu dai can thém vao dung cho cac phuong tién
dirng cho & khi luu luwgng 1€ cao. Cac gia tri d6i v6i bé rong 1an thay doi trong pham vi
tir 2.75m (Na Uy) dén 5.5m (Phan Lan). Chi ¢6 Phin Lan — quéc gia c6 tiéu chuén thay
ddi bé rong lan ré trung tAm theo tée do. O toc do thiét 50 — 60 km/h bé rong lan r&

trung tdm la 5.0m.

2.5.4 Cac vong xoay
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Céc tham sb thiét ké sau day duoc so sanh: (i) TAm nhin; (ii) Ban kinh cong ti
thiéu tai vi tri tiép cin vao / thoat ra; (iii) Bé rong tdi thiéu tai vi tri tiép can vao / thoat

ra; (iv) Pudng kinh t6i thiéu cla ddo trung tm.

Bang 2.5 trinh bay cac gia tri xac dinh theo tung qubc gia dbi v6i cac tham sé néu

trén; AASHTO khéng c6 tiéu chuin vé thiét ké vong xoay.

D3 tim thiy ring cic quéc gia khic nhau lya chon viéc phan loai vong xoay theo
nhitng cach khac nhau. Vi dy, Na Uy phan loai vong xoay dua trén duong kinh vong
xoay (inscribed diameter) theo d6 c6 céc loai vong xoay mini / nho / trung binh / 16n;

Phan Lan phan loai theo goc dd lién d6 thi hay d6 thi; Dan Mach theo t6c do thiét ké.

Lién quan dén cac yéu cAu vé& tAm nhin, tAm nhin x4c dinh & cic quéc gia cho thiy
kha nhit quéan, ngoai trir & Phap la khoang 50 — 70m. Tuy nhién, khoang cach tinh
nguoc tir dudng gidi han vong xoay theo chidu nguge chidu tiép can, yéu cdu trong
pham vi nay tdm nhin phai tét, tri sb khoang cach nay thay doi tir 2.5m & Pan Mach
dén 15m & Ireland va Anh. C6 sy khong dong thuan vé véan dé nén c6 hay khéng cac tai
xé dang tiép can vao vong xoay phai nhin thay rd cac xe & phia trude ho dang vao vong
xoay trude khi xe ciia ho can vach gidi han vong xoay — vach nhuong duong. Vi dy,
tieu chuén ctia Uc yéu cau céc tai xé dang tiép can vong xoay (tai vi tri 45m tinh tir
vach nhudng dudng) can thiy 15 duong tiép can & phia trude trong khi tiéu chuan Anh
cho ring tAm nhin ré qui mbc & cac dudong tiép can hay tAm nhin 13 giita cac dudng
tiép cén lién k& c6 thé din dén tinh trang tdc do trén 16i vao vong xoay va tbe do tiép

cén vong xoay cao hon toc dg thiet ke.

Ban kinh cong ti thiéu tai cac vi tri tiép can duge xéac dinh tr tiéu chuén cua cac
qudc gia cho thdy kha tuong ddng. Tiéu chudn Anh cho ring cic gia tri tir 6 — 10m ¢c6
thé chon, 20m 14 goi y cho trj s6 thiét ké thyc tién. Nghién clru tir céc qudc gia khac,
Phan Lan c6 tri s6 ban kinh cong tiép cidn nho nhit 10m, Pan Mach xac dinh trong
pham vi 10 —20m va Uc ¢6 gia tri lon nhat 30m. Co6 khac biét trong viéc xac dinh tri sb

ban kinh cong tdi thiéu tai cac vi tri thoat nat gitta céac quéc gia. Phin Lan, Ireland, Na
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Uy ¢6 gia tri toi thicu gidng nhau béng 40m. Trong khi d6 & Anh gi4 tri t6i thiéu cta
ban kinh thoat 1a 20m, tiéu chuin Anh ciing goi y rang 40 nén duge chon cho céc thiét
ké thuc t&. Pan Mach 1a quic gia khéng qui dinh bén kinh cong thoat 16n hon ban kinh
cong tiép can, tiéu chudn cho phép hai loai ban kinh cong c6 cing tri s6. Iceland va
Thuy Dién xéc dinh ban r& thoat t6i thiéu 1a I6n hon hai lan ban kinh (5 thiéu ¢ céc
qudc gia khac. Gid tri ban kinh cong t6i thidu 16n nhat duoc xdc dinh tir tiéu chuan cta

Thuy Dién (100-200m) cho phép phén tén giao thong tot.

Bé rong tdi thiéu cta cac doan tiép can ¢6 pham vi tir 3.25m & Pan Mach dén 7.0m
& Na Uy va Thuy Dién. B2 rong t6i thidu cia cac doan thoat nat c6 gia tri trong pham
vi tir 3.5m (Pan Mach) dén 7.0m & Anh (truong hgp & cic doan tach hai chiéu giao
thong — single carriageway road). Co sy tuong ddng vé kich thude t6i thidu cia cac
doan thoat / tiép can it gitra cac qudc gia.

C6 pham mdt vi rng cua céac gia tri d6i voi duong kinh ddo trung tAm nho nhit.
Uc, Dan Mach, Anh va Thuy Dién xéc dinh céc gid tri nho nhét cia dudng kinh déo
trung tAm tir 4 — 10m, trong khi do Phin Lan x4c dinh gié tri nh6 nhét 12 30m.
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CHUONG 3
TRUONG HQP NGHIEN CUU - NUT GIAO NGA TU VUNG

TAU, TP. BIEN HOA, PONG NAI

3.1 Hién trang nut giao Nga tw Viing Tau
3.1.1 Céu triic d6 thj xung quanh nut

Khu vuc d6 thi xung quanh nut cha trong phat trién thuwong mai, dich vu gdm c6
siéu thi Big C, ngan hang Dong A, tram xdng dau, bén xe buyt va toa nha vin phong.
Nhing vi tri cac dia diém nay tap trung luong 16n cdc phuong tién va hanh khach luu
thong trong cac khung gid cao diém va cdc ngay cudi tudn, ngay 1€. Vi vy s& tac dong

t6i van hanh giao thong clia cac dong giao thong lién ving luvu théng qua nit giao.

3.1.2 Chirc ning dwong trong mang ludi
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Hau hét c4c chuyén di, du di chuyén bing xe co gidi, di b, di xe dap hodc phuong
tién giao thong cong cong déu lién quan dén céc giai doan sau: (i) DPau mdi giao théng
(diém di va diém dén); (ii) Tiép can (két ndi voi hé théng dudng cong cong); (iii) Thu
thap/phén phdi (tap hgp cac hanh trinh chuyén di tir cac vi tri xuét phat khac nhau/phan
phéi chuyén di khi cac ca nhan dén diém dén); (iv) Huéng luu thong chinh — Qud trinh
di chuyén thuc hién khi hanh khéch di chuyén tir hanh trinh ndy dén hanh trinh khéc.
Qué trinh chuyén déi dic trung cho cép bac mdi loai dudng cua cac giai doan chuyén

di (nut giao).

Primary
Movement

Collection/

Distribution | ]L
N ¥

Primary
Movement

efretmlnaﬁdn :s Access

AL

N
TN L e '%?

Collection/Distribution

Hinh 3. 2 Hanh trinh vachire néing twong rng cac tuyén dwong

QLI1A la dudng truc chinh huyét mach cia quédc gia két néi tr Bic vao Nam bit
dau tai xd Bao Lam, huyén Cao Ldc, tinh Lang Son va diém cudi thudc Dat Mili, huyén
Ngoc Hién, tinh Ca Mau. Trong khu vuc nghién ctru, QL1A két ndi theo huéng Tay
Bic — Pong Nam téc do quy dinh 1a 80 km/gio.

QL51 1a dudng truc chinh két ndi lién ving hai tinh Pong Nai va tinh Ba Ria —
Viing Tau theo huéng Tay Béc — Dong Nam, diém déu tai nut giao Ngi tu Ving Tau
va diém cudi tai TP. Viing Tau, tde do quy dinh t6i da 1a 70 km/h.
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LUAN VAN THAC ST

Chtre ning duong Lé Vin Duyét trong mang ludi duong khu vuc nghién ciru 1a
dudng gom, két ndi v6i QLIK trong dia phan TP. Bién Hoa.
3.1.3 Loai niit giao
Nut giao Ngi tu Viing Tau 1a loai niit giao khac mirc, van hanh véi ba tang luu
thong gébm: Cau vugt, mit bing va ham chui. Pham vi dé tai nghién ctru 1a mit bang,

vAn hanh trong tng v4i van hanh cua vong xoay.

&7 Cang ty Dwang Bién Hoa

Nt giac
Nga tu Viing Tau

Ch lao i ‘

Tan Van

NS R

Dong

,¢FEE -
LONG

BIMH TAN
KHU PHO I

INH THUNG 2

o
Nickhg

Hinh 3. 3 Vi tri nat giao Ngi tw Viing Tau trong khu vwe nghién ciru

3.1.4 Mt ciit ngang dwong
Chidu rong dudng Lé Vian Duyét 1a 31.8m, mdi bén ba lan xe bao gdm: 02 lan xe

co gidi va 01 lan xe médy va xe thé so mdi hudng. O gitra bé tri dai phan cach bé tong

bé rong 2.0m, bo tri dén chiéu sang va trong cdy xanh.

Trang 35
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Lan CaH Lanxe iok
Xemay i ! cogidi | F
4.2m CRlE  3.5m B,
]

Hinh 3. 5 Miit cit ngang dwong Lé Vin Duyét

Ly 4

Lanxe | Lan Via he
co gidi xemay  2.5m
3.5m

38m |

Miit cét ngang QLS tai vi tri tiép can nat giao véi chidu rong 13 46.0m, bao gébm

ba lan xe: 02 lan xe co gidi, 01 1an xe may va xe tho so mdi huéng, & gitta c6 hai lan xe

xubng ham chui (huéng di TP.HCM) véi chiéu rong 9.0m, gdm 4.5m mai lan xe va chi

cho phép phuong tién co gidi luu thong.
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Hinh 3.

6 Hinh chyp QLS1 ti vi tri tiép cdn niit giao

|

:H =

Lan Lan se Lo al ;an Via he
xe may co it 11 xe may 3.8m
4.0m 4.5m 3.2m
Lanxe
co gidi
4.5m
Hinh 3. 7 Miit cit ngang QL51
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49449

i Viahe
xe mdy cdy xanh

inh 3. Hih chup QLIA (phia siu th Big C, hwong di Long Khanh)
3.1.5 Dai phin cach

. Trén dudng Lé Vin Duyét sir dung dai phan cach bé tong, bé rong 2.0m c6 trong
cay va bd tri dén chiéu sang, ding dé phén tach hai chiéu phuong tién luu théng. Loai

dai phan cach nay dung cho tuyén dudng c bé rong 16n va téc do luu thdng cao.
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4 » * Rt et ; :
Hinh 3. 11 Dai phéin cach trén QL51

3.1.6 Co sé ha ting danh cho by hanh
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Vach son danh cho ngudi di by duge thiét ké theo tiéu chuan TCVN 8788:2011

Son tin hiéu giao théng — Son vach duong hé dung mdi va hé nude. Kich thude chidu

dai 4.0m, chiéu rong 0.4m.

Hinh 3. 13 Vach di bg trén Dwong 2A va QL51

Via hé danh cho bd hanh trong pham vi nat giao, mot s6 vi tri bi thu hep hodc it

nguoi st dyng bi lan chiém dé budn ban va noi do xe.
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; 2 T et il .
Hinh 3. 15 Via hé danh cho bd hanh bi lin chiém cho muc dich thwong mai
3.1.7 Quy dinh giao thong

Bién bao thiét k& theo quy chudn QCVN 41:2012/BGTVT vé béo hiéu dudng bd

duoc bé tri tai cac nhanh dudng ra/vao nut giao.
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NG HE WAY LUUTHONGE! §
THANH PHO BIEN HON,HA KO "¢
B HA NOI

Hinh 3. 17 Bién bao dwomg giao nhau, bién cAm xe may va vi tri cho by hanh

3.2 Khio sat, thu thap va phén tich s6 liéu
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3.2.1 Dix liéu giao théng
¢ Thanh phan phuong tién

Qua khao sit va quan tric giao thong tai nit giao Nga tu Viing Tau, céc loai
phuong tién luu thong qua nut giao bao gdm: xe buyt, xe khach, xe tai thing, xe tai

ben, xe container, xe hoi, xe ba gac, xe may, xe dap.

Hinh 3. 18 Mt s6 loai phwong tién lwu thdng qua nit giao

% Luu lugng giao thong

Cong tac khao séat luu lugng giao thong tai nut giao Nga tu Viing Tau dugc thuc

hién vao ba khung gid cao diém trong ngay (6h00 — 8h00, 11h00 — 13h00, va 17h00 —
19h00). Qué trinh khdo sat lvu lugng giao thong duge thye hién bing cach dat camera
dé quay tai cdc nhanh duong ra/vao nit, sau do tién hanh dém xe trén may tinh. S6 li¢u
luu lugng giao thong 16n nhét trong ba khung gio trong ngay dugc thé hién trong hinh

nhu sau:
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E: 374vehih
Car 0014
Bus 0030
Truck| 0028
Mo 0283

Cont

F : 2645 vehin |

Car 0247
Bus 0043
Truck| G081
Mo 2282

G024

0005
6000 5
0003 5
0139
020

~{C: 0100 vehih
Car 0028
Bus Q008
Truck| 0008
Ao 0062
Cont 0300

B:6179vehin |
9282
coe?
12t
2031
018
w1z

" [A:o088avenn

Car 0262 .‘r.\‘
Sus ng =
e Truck| 0320 3
. “ 4 Me | oo )
4 Coni | 0111 B

Hinh 3. 19 Biéu dd lwu lwgng giao thong tai nat giao
Théanh phan phuong tién trong dong giao thong trén QL1A chu yéu 1a phuong tién
co gi6i (xe tai 16n, container, xe khach), trén QLS51 va duong Le Vian Duyét thanh phan
luru thong chi yéu 1a xe may. Hinh 3.20 thé hién luu lugng tat ca cac logi xe luu théng

qua nut giao.
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3.2.2 Dir liéu tai nan
Dir liéu tai nan giao thong dugc cung cép bai Cong an TP. Bién Hoa, tinh Ddng
Nai ghi nhan lai cac vu tai nan dién hinh trong cac nim tir 2015 - 2017. Pham vi cdc vu

tai nan xay ra trong ban kinh 100m xung quanh niit giao.

Bang 3. 1 Téng hop cac vu tai nan giai doan 2015 - 2017

Loai/Niim 2015 2016 2017 Tong
Tir vong 2 2 2 6

Bi thwong 4 3 5 12,
Thiét hai tai sdn 0 0 0 0
Téng 6 5 7 18

Nguon: Cong an TP. Bién Hoa, tinh Pong Nai

Bang 3.1 tong hop cac vy tai nan trong cac nam tir 2015 — 2017, trong do gbm: 06

vu tai nan chét nguoi, 05 vu tai nan bi thwong néng va 07 vu tai nan bi thwong nhe.

V6i muc dich phan tich danh gia mic d¢-an toan ciia mang ludi dudng va tim kiém

giai phap cai thién hiéu qua, can nam rd mot so van dé:

(1) Mang luéi dudng c6 thé phan chia thanh diém (Spots/Nodes) va doan
(segments/links). Piém bao gdm céc doan cong ding, nam, cic nut giao, vong
xoay, hodc cac doan ngén (0.1 km, 0.2 km); Poan bao gdm cac doan duong nam
gifta cac nut c6 chiéu dai xac dinh (0.5 km, 1.0 km, ...).

(2) Thoi gian phan tich: dit liéu tai nan trong 03 ndm lién tuc s€ dam bao vé mit thong
ké va hiéu qua cho phén tich dé xuét giai phap cdi thién an toan.

(3) Mot s6 tiéu chi dung trong danh gia mirc d¢ an toan cua doan/tuyén hogic mang
ludi: ()Tong s6 vu tai nan; (ii) Téng sb ngudi chét; (iii) Tdng sé ngudi bi thuong;

(iv) S6 vu tai nan (6 t6 hodc xe may)/ 10° xe.km; (v) S8 ngudi chét/ 10° xe.km; (vi)
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S6 vu tai nan theo loai duong; (vii) S6 ngudi chét/bi thuong theo loai dudng; (viii)

Mat d tai nan; (ix) T&n thit (kinh té - x& hoi) ctia tai nan (accident costs).

Phén loai tai nan dya vao hd so tai nan bao gém thoi gian, vi tri, nguyén nhén tai
nan, sé vu tai nan trong cac nim lién tyc mdi cho ra ket qua phan tich dung va mang y
nghia thuc tién. Cac co s& phan tich phu thudc vao cic nghién ctu trude day duoc

phan loai va biéu thi trong Hinh 3.21.

Mot s6 dac thitcia TN & cde ky htéu Loal TH theo xung djt va mau cia ghim (pin) Loal TN theo mirc dd ton thiwong va Kich thirée ghim
Ky hiéu Mo ta Mau ghim Loal tai nan (TN} theo Xung dot Kich thuée Loal TN theo mirc 46 tdn thuong
i _ Mat @iéu khién nhung khéng va cham voi . ; =
Ngudi di b ¢é lién quan veingue ke D Tai nan chét ngudi

= s Va cham véi xeingudi khac trong khi ¢6 thoat £y . . .
Nguoi di xe dap o !rén quan 12 ki nit gizo Lo? Tai nan bj thuong néng

i

i . fars * Va chgm wsi xe/ngudi khac trong_kh‘i vic | ~ i i
L/,_.a N;uos di xe may cd lién quan 1 hotc bing quanitgiso $h Tallna.n-bl‘h.t_fofg nhe )
Vi docé I P
»- d:r::;m ¥ao.cay xamh van Tai nan giira xe va b hanh qua dubng \’)\ Tai nan chi ¢6 phuong tign hu hdng ning
- I T B o | puee [Tainan chicé phuoag ign hu hng ahing cé
i hi
> Doing chit kich tﬁ:ch Va cham véi xe du hode dirng \-fan dudng D- ding chdtkich thch o
= X p o - Tai ngn chi ¢6 phuong lién hu hong va khong
H i - \ { hi {
% Vurol, phing nhanh. /a cham voi xe chay clng hodc nguge chidy O ding chdtkich thich

" C4c logi khac khéng thudc ¢4c loal vira néu
trén

Hinh 3. 20 Phén loai tai nan

000000 ®

Céc loai tai nan xay ra trong pham vi nit giao dugc thé hién trong Hinh 3.22.
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b

iy

Hinh 3. 21 Céc loai tai nan xiy ra trong pham vi nit giao
Phén 16n cac vu tai nan chét ngudi xdy ra tai ban kinh r& phai di QL51, do xung dot

gitta xe méy va cac phuong tién co gidi.
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Hinh 3. 22 So db tai nan cac vu tai nan xay ra ”trong pham vi nit giao
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Road User
——{> Passengercar
> Other vehicie (). categary
—=—T> pioydid
IR - . [} Pedestrian
— 2 > mimatgare

[>> lndired involved person

Special Driving Situation

Gmmi> Driving backwards
—=—> Braking

__},“.‘..,..‘.ﬂ;> Acoslaratng
—e==—> gkding
frmree—>> gtoppage

f——¢—1> Parking

Lighting Condition
—>  Dayignt
—P Twiight (Dawn, Dusk)
——" Darkness

Road Condition
—> oy
—I Wed

Accident Severity
i Killed person

———(®)  sericudyinucad persen
{‘)C:) Sghlly njured person

Damags of properly

SIGN AND SYMBOLS USED IN COLLISION DIAGRAMS

Heading
X} Leftluming
———> staghton

7\ Righttuming

w0 ondt contrat

Other Information

e pendivated Ight-sinal system
——L P Red, Red + Yeliow, Yellow
e Reatsad dily o geveay
———> Nolreslised duty o gve way

- .’;?;;4[‘/\. Hlogiot

One Object uponhert lolhe caniage way

(") Type of vehide or road user {excusion of passenger car) are shown on the smow stick The loflawing abbrevintions are usad M (Motoreyeks), P{Pedesinan), B (Boydisl), BUS (Bus), LT (Light Truck),
HT (Heavy Truck), Tr {Troilers, Tracters, o Semi-Traiters). Oter road user are shown wih spefied words {towed vehicks, handean, produdion machinery)

Hinh 3. 23 So' @6 tai nan cdc vu tai nan xdy ra trong pham vi nit

Bang 3. 2 Tong hop tai nan (2015 - 2017)

Loai tai nan Ban ngdy | Ban dém Téng
Tai nan chét nguoi 5 1 6
TN bi thuong néng 5 0 5
TN bi thuong nhe 7 0 7
PDO 0 0 0
Téng 17 1 18

PDO = Tai nan chi hu hong phuong tién
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Bang 3. 3 Téng hop céc loai tai nan va tinh hudng xay ra tai nan tai Nt giao Nga tw Viing Tau

Ngay 1115 | 2/15 | 3/15 | 4/15 | 5/15 | 1716 | 2/16 | 3/16 | 6/16 | 1/17 | 2/17 | 3/17 | 4/17 | 5/17 | 6/17
Mirc ¢ nghiém trong F |SI|LI|L|F |LI|F |SI|LI|SI|LI|SI|LI|F|LI
Mit kiém soat 0
(Vang ra khoi duong)
Tai nan do r& trai X | X | X X | X | X X | X X119
- Tai nan do r& phai X | X | X X X 6 g
& =
£ | Vacham vuéng géc X 1 | &
S &0
. i =
'S | Vacham déi déu o | E
a 2
Va cham tir phia sau X X 2 | &
)
=
Va cham gitta phuong tién — 0 :-
b hanh B
~ =3
Va cham do dirng va do xe 0 "ﬁ
so | Troi toi 0
=
hgg N
= Bé mit dudng wot 0
=
& | Vuot qua tbe dd Xi X X X ity X X iXi 8

= Bang 3.3 téng hop tai nan va tinh hudng xay ra trong pham vi Nt giao Nga tu Viing Tau bao gom: 09 vu tai nan do r& trai, 06

vu tai nan do r& phai, 01 vu tai nan do ban kinh r& phai va 02 vu do va cham tir phia sau va phan 16n cac tinh hudng xay do déu do

chay qua téc @6 quy dinh.
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Bang 3. 4 X4c dinh cdc yéu t6 giy tai nan va bién phép Kkhic phuc

STT Loai tai nan

Cic yéu to ¢6 kha nang gay tai nan

Bién phap khic phuc

1 Tai nan vao ban dém

» Thiéu anh sang trén dudng

Q Cai thién hé théng dén chiéu sang

2 | Va cham tir phia sau

» Luong phuong tién r& lon

» Tin hiéu giao thong khong rd rang

> Thoi gian den tin hiéu khong pht hop
» Deén bao tuy tién

» Mat dudng tron

Q B tri pha dén r& phai

Q B4 tri lan ré

O Piéu chinh khoang thdi gian chuyén pha

Q B6 tri dén tin hidu d4p Gng véi ving khé xir

U Tao cic dudng ranh trén mét duong

3 Va cham do ré trai

» Han ché tim nhin

» Qua toe do

» Thoi gian den tin hiéu khong pht hop
» Luu lugng giao thong 16n

0 Loai bé chudng ngai vat can tré tim nhin
Q B6 tri vach, go giam tdc

Q B6 tri pha dén phi hop

O Thém lan xe
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3.3 M6 phong giao thong hién trang

VISSIM la phén‘mém mé phong cho phép: (i) M6 phong vi mo dong giao thong ca
nhan, hé théng giao thong cong cong va su di chuyén cia khach bd hanh; (ii) Md
phong dong giao théng hén hop bao gbém xe hoi, xe tai, xe dap, xe buyt, tau hoa, tau
dién dé thi va ngudi di bo; (iii) Lam viéc hiéu qua va giao tiép véi nhiéu phén mém
khac nhau théng qua vi¢c nhap xudt dir liéu duéi nhiéu dinh dang khac nhau.

Céc thong sb chung diu vao cua chuong trinh cén phai nhap gdm: (i) Kich thude
cac loai xe trong dong xe, nhu xe O to con, xe may, xe¢ dap, xe buyt, xe tai, xe
container, xe khach; (ii) Pic tinh chuyén dong cua cac loai xe nay gdm: van téc mong

muon va gia toc.

Céc thong sb hién trang tai nit giao thdng bao gdm: (i) Kich thuée hinh hoc cia

nit va cde nhanh nat; (ii) Cach thic phén lan, cac vi tri vach dimg xe, vach sang duong

cho ngudi di bd, cot dén tin higu, diém dimg xe buyt; (iii) Luu lugng va thanh phéan
dong xe dén va thoat tir cic nhanh nut; (iv) Chuong trinh didu khién dén tin hiéu nhu:
s6 pha diéu khién, thoi gian chu ky dén, thoi gian dén xanh, dén do, dén vang; va cac
sb liéu lién quan khéc:

Tir cac s6 lidu thu thap va phén tich trén, ding phin mém VISSIM dé mo phong
diéu kién van hanh nut giao tir d6 xac dinh kha nang thong hanh cia nat. Mot s6 hinh

anh moé phong hién trang nut giao Ng tu Viing Tau duge thé hién trong hinh sau:
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s
Hinh 3. 24 Hinh anh md phong glao thong hign trang bﬁng VISSIM
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Hinh 3. 25 Hinh dnh mé phéng giao thong hién trang bing VISSIM

Théng qua hinh anh mé phong hién trang thiy duge nut giao c6 nhiéu xe tai, xe

container lvu thong ton tai nhiéu xung dot gitta dong giao thong co gidi va dong giao
thong thd so. Két qua mé phong hién trang bing phdn mém VISSIM dugc thé hién
trong Bang 3.5

Bang 3. 5 Két qua md phéng hién trang nit giao Ngi tw Viing Tau

Count : Timelnt Delay StopDelay | Stops VehDelays

(Time Interval) Measurement (All) (Al (AlD)
1 0-3600 1: HCM-VT 1.65 0.28 36.52
2 0-3600 2: HCM-LONGKHANH 0.00 | 0.00 32.29
3 0-3600 3: HCM-ANHAO 284 0.38 38.22
4 0-3600 4: HCM-SO1 18.00
5 0-3600 5: HCM-S0O2 ' 18.00
6 0-3600 6: VI-LONGKHANH 0.02 0.05 17.16
7 0-3600 7: VT-ANHAO 0.14 0.13 37.06
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8 0-3600 8: VI-HCM 0.20 0.19 41.66
9 0-3600 9: VT-S0O1 0.07 0.08 24.68
10 0-3600 10: VT-SO2 0.21 0.17 26.51
11 0-3600 11: SH-HCM 0.00 0.00 19.89
12 0-3600 12: SH-ANHAO 0.00 0.00 19.19
13 0-3600 13: SH-VT 18.00
14 0-3600 14: LONGKHANH-HCM 0.12 0.20 22.86
15 0-3600 15: LONGKHANH-VT 0.33 0.36 26.37
16 0-3600 16: LONGKHANH-ANHAO 0.00 0.00 18.70
17 0-3600 17: LONGKHANH-SOI 0.00 0.00 - 18.14
18 0-3600 18: LONGKHANH-S02 0.00 0.00 2547
19 0-3600 19: ANHAO-VT 0.35 0.32 39.47
20 0-3600 20: ANHAO-HCM 0.01 0.01 20.38
21 0-3600 21: ANHAO-LONGKHANH 0.09 0.13 | 2220
22 0-3600 22: ANHAO-SO2 0.00 0.00 19.42
23 0-3600 23: ANHAO-S01 18.00
24 0-3600 24: SO1-ANHAO 0.00 0.00 18.48
25 0-3600 25: SO1-802 4.80 0.83 30.15
26 0-3600 26: SOI1-VT 0.29 0.19 23.42
27 0-3600 27: SO1-TPHCM 0.01 0.05 29.34
28 0-3600 28: SO2-ANHAO 0.00 0.00 18.72
29 0-3600 | 29: SO2-SO1 5.64 1.50 31.85
30 0-3600 30: SO2-VT 23.00

Béng 3.5 thé hién két qua mo phong hién trang nut giao Ngé tw Viing Tau, st dung
két qua cot VehDelays (thoi gian chd trung binh mdi phuong tién) két hop véi Bang
3.6 dé tra Muc phuc vu (LOS).
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Béng 3. 6 Tiéu chuin tra Mitc phuc vy (LOS)

Thoi gian ché trung binh mdi phwong ti¢n (s)
Wi plige U (LOS) Niit giao khong ¢6 | Niit giao cé dén tin Vong xoay
dén tin hiéu hiéu

LOS A <10.0 <10.0 <10.0
LOSB 10.1 -15.0 10.1-20.0 10.1-15.0
LOSC 15.1-25.0 20.1-35.0 15.1-25.0
LOSD 25.1-35.0 35.1-55.0 25.1-35.0
LOSE 35.1 -50.0 55.1-80.0 35.1 -50.0
LOSF >50.0 >80.0 >50.0

Ngudn: TRB, HCM 2010
Tir két qua md phong két hop Bang 3.6 Tiéu chuén tra méc phuc vu (LOS) tai nit
giao > Mirc phuc vu LOS tai cac nhanh vao nit giao Nga tu Viing Tau dugc trinh bay
trong Hinh 3.28
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Hinh 3. 26 Mire phuc vu (LOS) tai cic nhanh vao nat

3.4 Xdc dinh cdc vin dé
3.4.1 Vin dé giao thong

(1) Quy hoach giao théng va quy hoach sir dung d4t khong duge tich hgp hai hoa;

(2) Xung dot gitra giao thong ndi by (Puong b 1, dudng 2A) va giao thong lién
ving (QL1A);
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Hinh 3. 27 Xung djt trong pham vi nit giao

(3) Thiét ké hinh hoc phirc tap, khéng theo tiéu chuén;

(4) B4 tri giao thong phirc tap bao gém 07 nhanh dudng vao va 07 nhanh dudng
thoat khoi nut;

(5) Do niit giao ¢6 nhidu nhénh duong va mdi nhanh c6 nhidu lan xe nén cé nhiéu
xung dot (100 diém xung dét giao cét, 26 diém nhap dong va 24 diém tach dong);

(6) Su khong dong nhat v& thanh phin giao théng (Huéng TP.HCM — Long

Khanh: 37.3% xe tai, 12.5% container) tao ra xung dot gitta cac loai hinh phuong ti¢n;

(7) Bén kinh r& hién hitu khéng phu hop véi phuong tién luu thong (ban kinh ré
phai huéng tir TP.HCM di QL51, va r& phai di hudong cdu An Hao);
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(8) Pham vi nit giao qua lén, nguoc lai ¢6 han ché vé tim nhin do ton tai ciu vuot
qua nut giao nén phuong tién luu thdng qua nut giao khé khan;

(9) Theo quan sat, phuong tién luu thong qua niit giao véi toe d6 16n xap xi tc do
luu thong trén dudng (dong GT hudng luu thong r€ phai di QLS51 va Long Khanh);

(10) Céc quy dinh huéng din luu thong xe may kho hidu va khé nhin thay;

3.4.2 Van d¢ an toan

(1) Ty 1& xung d6t nguy hiém chiém ty 1& cao trong pham vi niit giao; (66.7% xung
dot giao cit, 17.3% xung dot nhap dong, va 16.0% xung dot tach dong);

(2) Trong gitr thap diém, phuong tién luu thong c6 xu hudng ting toc khi qua nut
giao khi r& trai huéng Cau An Hao va ré phai di QL51 (phuong tién co gidi xung dot
vGi Xe may);

(3) Xe may la dbi twgng bi ton that 16n trong cc vu tai nan (tir bi thuong ning dén
tir vong va 100% xe may c6 lién quan dén céc vu tai nan);

(4) Phuong tién trong tai niing, kich thude 16n 1& phai toc do cao gy tai nan vdi xe

mAy giy ra hau qua nghiém trong (tir bi thwong ning dén chét nguoi).
“* Danh gia mic d an toan giao thong
Tai nit giao:

_ 6
Rate — per-MEV = Number — of — crashes x10 1)
Number —of — years x ADT x365

Trén doan tuyén:

Number —of —crashes x10°
(Segment — length) x (Number — of — years)x ADT x 365

Rate— per-NVM =

(3.2)
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Trong do:

» MEV = Million Entering Vehicles;

= MVM = Million Vehicle Miles;

» ADT = Average Daily Traffic on each leg entering an intersection or the daily
two-way volume on a segment of roadway

Ap dung tinh todn doi véi mit giao Ngé tw Viing Tau tai TP. Bién Hoa, tinh Déng

Nai, ty ¢ tai ngn/triéu xe vao niit giao

Cong thirc 4.3 tinh toan Luu lugng trung binh ngay (ADT= Annual Daily Traffic)

tai nut giao nhu sau:

n+nwx%+ﬂ
2

ADT =2 x\/ (3.3)

V= 884 (xe/gid): Vern= 492 (xe/gid); V= 6,179 (xe/gid); V= 2,645 (xe/gid)
ADT = 3,485 (xe/gid) |

18x10° 18x10°
3x ADT %365  3x3,485%365

Rate per MEV = =4.7 (vu TN/10° xe)

Ctr mdi triéu xe luu théng qua nut giao, trung binh s& c6 4.7 vu tai nan xay ra trong

pham vi nit giao.

Tén that (KT-XH) tai nan trung binh nim : Annual Accident Cost
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Bang 3. 7 Ton thét trung binh/tai nan d6i véi cac loai tai nan & Viét Nam

Loai TN Tén thit/tai nan [USD/acci]
TN bj chét nguoi (F) 48,707.86
TN bi thuong ning (SI) 14,543.206
TN bj thuong nhe (LI) 1,641.629
PDO 542,611

Ngudn: JICA (2011) updated to 2017
PDO = Chi thiét hai tai san

A(F)Yx MCA(F)+ AGST) x MCA(ST) + A(LT) x MCA(LI) + A(PDO)x MCA(PDO)
{

AC, (F+SI+LI+PDO) =

Trong do

AC, — Tén thét tai nan trung binh nim [USD/ndm] (al_m}_li average accident cést)
A — S6 lugng tai nan

MCA — Tdn thét trung binh/tai nan [USD/acci]

t —Chu ky thoi gian tinh toan

_ (6x48,707.86)+ (5x14,543.206) + (7 x1,641.629)

AC, = 3 =368,794 (USD/nam)

Nhu vdy mdi nim ton thit gin 8.5 ty VND do tai nan giao théng trong pham vi niit
giao. Vi vy dé xudt phwong an cai thién nut giao dé giam tai nan, giam thiét hai do tai

nan va dam béo an toan cho ngudi tham gia giao thong khi lwu thong qua nat giao.

3.5 Giai phap cai thién Nit giao Ngi Tu Viing Tau

3.5.1 Phuong an cii thién
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Hinh 3. 28 Mit bing Phwong 4n cii thién
|
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Phuong én cai thién bé tri, thiét ké lai dao trung tdm, déo phan ludng cho céc
dong phuong tién luu thong vao nit giao, bd tri vi tri dirng cho cho xe mdy ré trai,

lan ré trai cho cac phuong tién quay dau vé hudng Long Khanh va lan phy cho céc

phuong tién r& phai.

Hinh 3. 29 Kich thwéc eic 1an xe Phwong an cii thién
Kich thude bé rong lan xe co gidi 1a 3.5m, lan xe may 1a 3.0m va phén cich
dong xe co gidi va xe may bang dai phan cach bé tong dbi v6i dong phuong tién ré

phai di theo huéng Ba Ria — Viing Tau.

/

Hinh 3. 30 Kich thwée cic lan xe Phwong dn cai thi¢n

Kich thudc bé rong lan ré phai di theo huéng cdu An Hao nhu trong Hinh 3.31

va vi tri danh cho bd hanh qua duong.
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Hinh 3. 31 Kich thude cic lan xe Phwong an cai thién
Bé rong lan xe co gi¢i 1a 3.5m, lan xe may 1a 3.0m dbi voi dong phuong tién
luu thong hudng tir Ba Ria — Viing Tau vao nut giao.
3.5.2 M6 phong giao thong phwong 4n tai nit giao sau cai thi¢n
Muc dich cua viéc md phéng giao théng 1a kiém tra vén hanh giao thong ciia
nat giao sau khi d& xuét giai phap cai thién. Hinh anh va két qua mo phong thé hi¢n

nhu trong hinh bén dudi.
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Stian

Hinh 3. 32 Mé phong giao thong phwong 4n cdi thién
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Hinh 3. 33 M6 phong giao thong phwong dn cdi

HVTH: TU NAM THANH — QH1501 Trang 65




LUAN VAN THAC SI ' GVHD: TS. NGUYEN HUU HUY

Két qua mé phong va LOS mdi nhanh vao niit dugc trinh bay trong Hinh 3.35.

A\
Hinh 3. 34 Két qua mé phéng va LOS cdc nhanh vao nit

Hinh 3.35 thé hién két qua mo phong giai phép cai thién tvong Gng véi mic
phuc vu (LOS) va thoi gian chd trung binh mdi phuong tién. Giai phap cai thién da
loai b duge cac van dé giao thong va an toan dam bao giao thong dugc thong sudt,

an toan va nhanh chéng.
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KET LUAN VA KIEN NGHI

Qua qua trinh khao sat, phén tich va ddnh gia hién trang giao thong tai nut giao
Ludn vin da tién hanh nghién ctu, phén tich va da dat dugc nhiing két qua quan
trong nhu sau:

= Phan tich giao thong tai nit giao dén tin hiéu, thiét ké an toan tai nit giao va
céc yéu tb trong thiét ké nang cao an toan nut giao;

= Tién hanh phan tich hién trang giao thong tai nat giao Ngi tu Viing Tau, két
qua cho thiy rd tinh hinh giao thong tai nut giao: Murc do xung doét, nguyén nhén
dan dén tai nan, thoi gian di chuyén, thoi gian cho tai nut giao va di xac nhan duoc
céc yéu td gop phin tao ra tai nan tai nut giao nay;

= M0 phdng gii phép céi thién dé c6 dugc cai nhin truc quan vé van hanh giao
thong sau khi cai thién.

Thong qua co s Iy thuyét va phan tich hién trang cho thdy: (1) D6 thi phat trién
doc theo cac tuyén dudng truc chinh gdy ra hau qué nghiém trong (tinh hinh giao
thong cang thém phire tap). Vi vdy, dé xuit can c6 su quan ly, tich hop hai hoa gitta
Quy hoach sir dung dit va quy hoach giao thong phu hgp véi chirc ning duong
trong mang lugi dé duy tri dugc chirc nang duong, dam bao nidng luc thong hanh va

diéu kién van hanh giao thong.
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