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Toém tét - Thong qua céc két qué nghién clru ly thuyét va nghién
ctru thuc nghiém vé dac trweng giao théng clia dong xe tai nut giao
thdng vong dao trong do thi, bai bao gid¢i thiéu va chon Iya cac
phwong phap tinh toan kha nang thdng hanh, thdi gian cham xe
cho nut giao théng vong dao trong trwdng hop ¢6 stiv dung tin hiéu
dén didu khién phu hop véi didu kién giao théng dé thi nwéc ta.
Céc tac gia da xay dung biéu dd quan hé gitka thoi gian cham xe
v&i luu lvgng nhanh dan va hé sb mic d6 phuc vu twcyng rng voi
ty sb thoi gian xanh c6 hiéu trong chu ky. Trén co' s& cac biéu dd
nay, nghién ctru da dé xuat pham vi s dung tin hiéu dén hiéu qua
tai nut giao théng vong dao & do thi nworc ta.

T khoa - nit giao thong; nat vong dao; tin hiéu den; kha nang
thdng hanh; thoi gian chdm xe; hé s6 mirc do phuc vu.

1. Dit van dé

Ciing nhu nhitng thanh phd 16n ctia nudc ta, Pa Ning
da sir dung hon 20 nut giao dang vong déo dé to chirc giao
thong tai nhitng nat ¢6 4 nhanh dan try 1én. Tuy nhién,
nhitng ndm gan day, luu lugng xe tang 1én rit nhiéu, thanh
phan dong xe lai phuc tap, trong d6 xe may chiém ty 1¢ rat
16n. Céu tao cua cac nut giao vong ddao nay khong con phu
hop v6i diéu kién hién nay va rat khé cai tao do mat bang
nut bi han ché. Do do, Pa Nang va nhleu thanh pho 16n &
nudc ta hién dang phai d6i mit véi vn nan un tic giao
thong tai cac nut vong dao vao gid cao diém. Viéc xem xét
su phu hop cua loai hinh nlit giao vong déo, hodc td chure
giao thong vong dao két hop véi vach ke, bién bao chi din
hodc dén tin hiéu,... la véAn dé hét strc can thiét va cép bach
trong giai doan hién nay.

Giai phap t6 chic giao thong vong dao c6 két hop voi
dén tin higu diéu khién 1a mot trong nhitng giai phap dugc
cho 1a mang tinh kha thi va 1au dai. Tuy nhién, dac thu hoat
ddng cua nut giao vong dao khong hoan toan gidng nhu
loai hinh nut giao khac nén viéc st dung tin hi¢u dén can
phai c6 tinh toan hop 1y nhu vi tri dat dén, chu ky dén tdi
wu, bd tri phan pha,... Va dé danh gia dugc chat luong khai
thac cua nut giao vong dao thi can nghién ctru cac chi tiéu
thudce do hidu qua. Thude do nay ddi véi nut vong dao 1a
kha nang thong hanh, thoi gian cham xe va hé s6 tai nan,
nhung kha nang théng hanh lu6n ton tai cing véi mirc phyc
vu. Gidi han ndi dung nghién curu, bai bao chi dé cap van
dé xac dinh hiéu qua khai thac cua nat vong dao dya trén 2
chi tiéu chinh la mirc d§ phuc vy, thoi gian cham xe.

2. Két qua nghién ciru
2.1. Kha nang thong hanh ciia nut giao thong vong ddo

Pé tinh toan kha ning thong hanh nguoi ta dung 2
phuong phap sau:

- Phwong phdp 1y thuyét: Duya trén co s cac quy ludt

Abstract - Based on the results of both theoretical and practical
studies on the characteristics of traffic flows at roundabouts in
Vietnam's urban areas, this paper introduces and chooses the
methods for capacity and delay calculation when these
roundabouts are controlled with traffic signals in urban traffic
conditions of Vietnam. The authors also presents the way to build
diagrams showing the relationship between vehicle delay,
approach flows and level of service (LOS) factor corresponding to
the ratio of effective green time of traffic cycles. From these
diagrams, the study also proposes an efficient application range of
traffic signals at roundabouts in Vietnam's urban areas.
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phan bé va hinh thanh dong xe tir cac s6 lidu quan trc thyc
té dong xe tai cac nut giao vong dao dé dua ra cac thong sb
tinh toan, trong d6 chu yéu 1a x4c dinh khoang hé thoi gian
xe khi vao nut, gdbm c6 khoang hé thoi gian téi han va
khoang hé thoi gian bam sat. Phuong phap nay duoc ap
dung tai mot sé nudéc nhu My (HCM 2000), Uc
(Troutbeck), Buc (Ning Wu)...

- Phuwtong phap thuc nghiém: Dya trén céc s6 ligu diéu
tra giao thong va danh gia thuc té dong xe qua nut dé tim
ra mdi quan hé gitra cac yéu t6 hinh hoc, dic trung dong xe
va kha ndng thong hanh cta nut. Vi thé, phwong phap nay
dugc nhiéu nudc trén thé giéi ap dung nhu Anh, Phap,
Canada, Nga, Ireland, Jordan,... [6].

Trong khuén khd bai bao, chung t6i chi gidi thiéu 2
phuong phap theo ly thuyet va thuc nghiém dang duoc st
dung phd bién trén thé gisi.

2.1.1. Theo Highway Capacity Manual 2000 [4]
Kha ning thong hanh trén mot nhanh dan ctia nit vong
quanh dao duogc tinh theo cong thire sau:
V.. efw" 3600

Co=—"——F ey
l—e J/saoo

Trong do:

C,: Kha ning thong hanh trén nhanh dan, (xe/h);

V.: Luu lugng xe Iuu thong trong nit xung dot voi dong
vao ctia nhanh dan dang xét, (xe/h);

t.: Khoang ho toi han, day 1a thoi gian t6i thiéu ma xe
¢6 thé vao nat mdt cach an toan, (s);

t Khoang ho bam sat, day 13 thoi gian tdi thiéu dé xe
nhdp vao khoang hé cua nhitng phuong tién dang
luu thong trong nut.

Gan day nhat, HCM 2010 da dé xuat cong thirc tinh

KNTH cua niit vong dao theo phuong phap thuc nghiém
nhu sau [5]:
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- Kha nang thong hanh cua 1 lan xe hogc lan khac cua
nhanh dan 2 lan xung d6t véi dong luu thong 1 lan

Cepee=1.130.* 107 e, pee @

- Kha niing thong hanh ctia 1an bén trai ctia nhanh dan
2 lan xung dot vai dong luu thong 2 lan

Cc,pcc:1 .130,6("0’75 X 107 )ve, pee (3)

- Kha ning thong hanh cia lan bén trai cia nhanh dan
2 lan xung dot véi dong luu thong 2 lan:

Ce,pce =1.1 30_6(-0’70 X 10 )V, pee (4)
2.1.2. Theo cong thurc thuc nghiém ciua R.M Kimber [1, 7]

Theo két qua nghién ciru ciia R. M. Kimber (1980) &
Vién Nghién ctru Budng bd va Giao thong Anh (TRRL) thi
kha nang thong hanh tai mdi cira vao cua timg nhanh dan
vao nut vong dao dugc xac dinh theo cong thirc sau:

Qc :k(F'fc-Qc) (5)
2.1.3 Theo két qua nghién ciru trong niede [2]

Theo két qua nghién ctru trong nuée, KNTH cua nit
giao thong dicu khién bang tin hiéu den trong do thi Viét
Nam dugc dé nghi tinh theo cong thuc sau:

- Cac NGT c¢6 cac nhanh dan véi bé rong tr 7m-15m
dong xe hon hgp duoc quy doi ra dong xe con quy doi co
ti 1¢ xe con > 15% dung cong thirc (6).

P=395.B (xcqd/h) (6)

- Cac NGT c6 cac nhanh dan vai bé rong tir 3m-10m
dong xe hon hop dugc quy do6i ra dong xe may quy doi co
ti 1€ xe con < 15% dung cong thirc (7)

P=1315.B (xmgqd/h) (7

Trong do: B

P: Kha nang thong hanh cua nhanh dan téi nat giao

thong diéu khién bang tin hi¢u den.

B: Bé rong nhanh dan.

Nhin xét

Truong hop tinh kha nang thong hanh cia nit vong
quanh dao theo phuong phép 1y thuyét thi dua vao yéu to
co ban la khoang ho gitra cac xe, thoi gian cho vao nut, thoi
gian nhép dong, toc dd dong xe & cua vao va luu luong xe
dang luu thong ¢ trong nut. Trong d6 viée xac dinh cac
khoéng ho veé thoi gian la twong doi phic tap boi vi can
phai tién hanh do dac thuc nghiém nhiéu lan 6 hién truong,
dong thoi phuong phap nay thuong chi ap dung cho dong
xe thuan 6t6 hodc 14 thanh phan 6t6 chiém ti 1& cao.

Khi tinh theo phuong phap thyc nghiém thi KNTH cua
nut vira phy thudc vao cac yéu t6 hinh hoc ciia nit, ciu tao
clia nut va dudong dan vira phu thudc vao dong xe luu thong.
Do do, phuong phép nay c6 thé ap dung v6i hau hét cac dong
xe, ma cu thé 1a 4p dung cho nudc ta. Nhu vay, sir dung cong
thirc cia R. M. Kimber dé xac dinh kha ning thong hanh cta
nut giao thong vong dao rdi sau d6 ap dung cac cong thuc 1y
thuyét di tinh toan céc chi tiéu khéc nhu la hé sb mic phuc
vy, murc phuc vu, thoi gian chdm xe, chiu dai hang cho rdi
tir d6 nhan xét hiéu qua khai thac cia nut.

Cong thirc tinh KNTH cua nat c6 diéu khién bang tin
hiéu dén theo két qua nghién ciru thuc nghiém trong nuéc
duogc st dung dé so sanh voi két qua tinh KNTH cua nut
vong ddo sau khi dit tin hiéu dén tai ctra vao ctia nhanh dan

theo cong thuc ciia R. M. Kimber.

2.2. Thoi gian chdm xe trung binh theo nghién ciru trong
nuwoc 2]

Déi véi nat giao thong vong quanh dao c6 diéu khién
bang tin hiéu dén, va voi dic trung dong xe co ban ctia nude
ta 1a dong hdn hop, mét do dong, gan nhu ddng déu, tir khao
sat thyc nghiém dong xe trén hang cho, dé nghi xac dinh thoi
gian chd xe trung binh bing mo phong mdt cach don gian
dong “Dén” va dong “Pi” theo cong thirc (8) nhu sau:

Tk (14 22
d—0.9[ 202) 2N(1-Z)} ®)

Trong do:

A= th—Ch 1a ti s6 thoi gian xanh c6 hiéu trong chu ky.
CK

Z= g 1a hé s6 muc phuc vu (don vi N va P 1a xe/h).

2.3. Xdy dung biéu do méoi quan hé giiva thoi gian chim
xe d, luu lwong xe N va hé so mirc phuc vu Z

D& dang nhan thiy, cong thuc (8) 1a mot ham sb phu
thudc vao 3 bién Tck, A, N. Néu ¢ dinh chu ky Tck thi ty
s6 thoi gian xanh c6 hiéu trong chu ky A thi tur cong thirc
(8), thoi gian cham xe trung binh cia mét xe trén dudng
dan bét ky d(s) dugc xem nhu ham s6 v6i bién sb 1a luu
lugng tai mi dudng dan hodc bién s chinh 1a hé s6 mirc
d6 phuc vu Z (khi cé dinh ca kha ndng thong hanh).

Theo cong thire (8), chung ta thdy ring cung mot chu
ky den, viéc thay dbi ty s6 thoi gian xanh ¢6 hiéu trong chu
ky A du 1a rit nho (< 0,05) 1am thay dbi rat 16n dén gia tri
thoi gian chdm xe trung binh ciia mot xe d(s). Ung vdi cling
mot gia tri thoi gian cham xe, thi clr mdi lan tang gia tri cua
A 1én 0,05 thi hé 6 mirc d6 phuc vu Z tang thém (2+3)%.
Théng qua viéc tinh toan, kién nghj 14y gia tri ctia A < 0,55
1a phtt hop. Nhitng gié tri > 0,55 s& lam cho hé s6 mirc do
phuc vu qua 16n (>0,9), gan dat dén kha ning théng hanh.

Tir d6, c6 thé xdy dung cac biéu do quan hé gitta thoi
gian chdm xe trung binh v6i luu lwong tai cac dudng dan va
quan h¢ gitra hé s6 mic phyc vu Z véi thoi gian cham xe
trung binh d(s) tng vai trng mirc KNTH va Tck khac nhau.
2.3.1. Biéu do quan hé giira thoi gian cham xe trung binh
d(s) voi luu luong tai cac dwong dan N(xcqd/h)

Truwong hop 4= 0,50
120/ d ()
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Thow 1875 1530 41750 232502625 31004 35004 N (xequ/h)
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Hinh 1. Quan hé giita d(s) va N(xcqd/h)
ung voi KNTHP=1000, 2000, 3000, 4000(xe/h)
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d (s)

110
100!
90
30
70
60
50
40
30
20
g e

13’ SiE) 19,37 2187 2712 3062 3488 3937, N (xcqd/h)
of 500 1000 1500 2000 2500 3000 3500 4000 4500
Hinh 2. Quan hé giita d(s) va N(xcqd/h)
ung voi KNTHP=1500, 2500, 3500, 4500(xe/h)
Trwong hop 2 = 0,55

120/4®

Sa0 1635, 1797 2453, 26963270, 3505 N (xeqd/h)
500 1000 1500 2000 2500 3000 3500 4000

Hinh 3. Quan hé giita d(s) va N(xcqd/h) vng voi KNTH
P=1000, 2000, 3000, 4000(xe/h)

120{4©)
110
100
90 ,90s
o i
70|  A=035 / //ﬁ’
60 ey
50 05 ;4/,;/; s0s
40 R, ‘////:
30 /&}C
20 //'
10 ——— 146 i

I 1 27! v1348 2045 2247 2862 34764 4044 1 N (xcqd/h)

q 500 1000 1500 2000 2500 3000 3500 4000 4500
Hinh 4. Quan hé giita d(s) va N(xcqd/h) ing voi KNTH
P=1500, 2500, 3500, 4500(xe/h)

Nhin xét: Thong qua cac Hinh 1+4 va cac két qua tinh
toan, c6 thé nhan thay ring véi cing mot thoi gian chu ky
Tck, ty s6 thoi gian xanh c¢6 hiéu trong chu ky A va hé s6
muc phuc vu Z tng véi kha nang thong hanh P du khac
nhau nhung vin cho cing mot gia tri thoi gian chim xe
trung binh d(s) (sai sé phan nghin).

2.3.2. Biéu @6 quan hé giita hé $6 mikc phuc vu Z voi thoi
gian cham xe trung binh d(s)

1204 Tek = 120s
110, /;Tek=110s
100} Tck = 100s

90, Tek = 90s

80 Tk = 80s

70 A=045 Tek = 70s

60 Tek = 60s

jg" 45 (s) Tck =50s

Z2=0,728 Z=0849
Z

0‘ 0,1 02 03 04 05 06 07 08 09 10
Hinh 5. Quan hé giita Z va d(s) img voi 2=0,45

1204 Tek = 1205
110 _=':Tck =110s
100] /| Tek=100s
90 Tok =90s
80 Tck = 80s
70} 1=0,50 Tek=70s
60 Tek = 60s
50 45 (s) Tck = 50s
40}
300 2515y
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1 Z=0775 7:=0875
7
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Hinh 6. Quan hé gitta Z va d(s) vng voi 1=0,5
lzﬂr © Tek = 1205
110 /i Tek = 110s
1004 Tck = 100s
904 =90s
80 Tk = 80s
70 1=0,55 //#f], Tek = 70s
60 Tek = 60s
jg:. 45(5) Tek =50s
30
20 L25.(s) 2%
1 Z=0818 Zi=0899

0 o1 02 03 04 05 06 07 T8 09 10
Hinh 7. Quan hé gitta Z va d(s) vrng véi 1=0,55
2.4. Pham vi sir dung tin hiéu dén hiéu qua tai nut giao
thong vong ddo

Theo cac két qua nghién ctru tinh toan thoi gian cham
xe va hé s6 mirc d6 phuc vu cia cac nat _giao thong vong
dao trong ndi thanh Pa Ning, cho thay rang v6i diéu kién
dong xe hién nay 1a dong xe hdn hgp nhiéu thanh phan,
trong do lugng xe 2 banh chiém ty 18 rat 1on, toc do trung
binh rét thap do viy & mirc phuc vu gitta C va D tuong tng
voi d=(25+45)s dugc xem la gidi han trén cta sy chdm xe
ma cac lai xe ¢6 thé chép nhan dugc, vugt qua ngudng nay
thi hiéu qua cua viée t6 chire diéu khién bang tin hiéu dén
s& giam di 1 rét vi thoi gian chu ky s& tang 1én, i xe sot
rudt phai dimg chd mai van chua thdy c6 tin hiéu xanh.
Dong thoi tinh trang nay con dong nghia véi viéce tiéu hao
nhién liéu va 6 nhiém méi truong do lwong khéi thai cua
dong co do phai dung 1au 6 hang cho [1].

Théng qua cac biéu dd thé hién trén Hinh 5+7, ching
t6i d& xut pham vi st dung tin hiéu dén hiéu qua tai nut
giao thong vong dao ¢ d6 thi Pa Ning va dugc thé hién
trén Hinh 8.

d(s)
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Pham vi sir dung ¢
tin higu deén co luéu qua |77F
30
25

2017

10{  Phamvikhongcinditdén

0 o2 04 0606507 08 090 10
Hinh 8. Pham vi sir dung tin hi¢u den hiéu quad

tai nut giao thong vong ddo
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3. Nhén xét va két luan
3.1. Nhdn xét

- Véi chu ky dén Tcx = (50 + 120)s va thoi gian chdm
xe d =(25+45)s, hé s6 mirc dd phuc vu Zmax c6 gia tri tuong
ung voi A nhu sau:

+ Khi A = 0,45 thi Zya= 0,728+0,849;
+ Khi A = 0,50 thi Zna=0,775+0,875;
+ Khi A = 0,55 thi Zax= 0,818 + 0,899.

Trong d0, Zmax 12 hé’sé muc do phyc vu tuong Ung
v6i luu luong xe 16n nhat cia nhanh dan.

. - Trong trudng hop thoi gian chu ky den nho nhét va hé
s0 A = 0,45+0,55 thi van ddm bao thoi gian cham xe trung
binh cua mdt xe 1a d< 45(s).

- Thoi gian chu ky dén Tex nén st dung dé nit giao
thong vong dao khai thac hi¢u qua nhat tir 50 + 90(s).

- Néu biét KNTH va luu lugng xe cta nhanh dan vao
nut, chung ta cé thé dé dang lya chon so bd thoi gian chu
ky dén Tcx mot cach hop 1y nhét nhim dam bao thoi gian
chim xe nim trong vung gidi han da dé xuét & trén. Pong
thoi cling co thé ding biéu do trén Hinh 8 dé danh gia so
b0 hi€u qua cua mdt nut cd sir dung tin hi€u dén khi tinh
toan duoc cap gia tri (Z, d).

3.2. Két lugn

Tir két qua tinh toan d va Z & trén cho cac nut trén dja
ban thanh pho Pa Nang, cung véi viéc danh gia truc tiép
trang thai dong xe qua nut va phan tich moi quan h¢ gitra d
va Z dé de xuat tri so thoi gian cham xe d(s) va hé s6 muc
do phuc vu Z 16n nhat (gidi han trén) nhu da trinh bay thi

viéc st dung tin hiéu dén diéu khién trong nut giao théng
Vong dao con co6 hi¢u qua. Khi vuot qua ngudng nay -

“ngudng un tic” thi nén dung loai hinh t6 chirc giao thong
khéc thay cho deén tin hi¢u hodc céi thién diéu kién hinh
hoc cua nut...

Viée xdy dung biéu do quan h¢ gitta thoi gian chim xe
d(s) va h¢ s6 mirc d6 phuc Z c¢6 y nghia quan trong. Thong
qua biéu db d-Z, chung ta cod thé tim duoc cap gid tri (d, Z)
dé danh gia hiéu qua cua viée sir dung dén tai nat giao thong
vong dao hoic co thé dung dé tinh toan thoi gian chim xe va
muc d6 phuc vu cia nut mot cach nhanh chong ma khong
can sir dung dén bang tra hodc giai phuong trinh (8).
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