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Toém tét - St dung bai toan téi wu dé& xac dinh kich thudc hop ly
cta nhanh dan va cac két qua nghién clru cla cac tac gia trong
va ngoai nudc, bai bao dé xuét phwong phap xac dinh kich thwéc
nhanh dan & nut giao thdng didu khién bang tin hiéu dén hai pha
trong cac d6 thi & nwéc ta, ddng thoi cling d& xuét gidi phap thiét
ké mat béng hinh hoc cta loai nut nay mét cach hop ly. Tlr d6
tién hanh xay dwng chwong trinh: "tdi wu héa kich thwéc nhanh
dan & nut giao thong diéu khién bang tin hiéu dén hai pha”, duoc
viét béng ngon ngtr visual C# chay trén nén Windows nham gidp
ngudi thiét ké lwa chon kich thwéc nhanh dan hop ly, khi tién
hanh thiét k& cai tao, m& rong hodc xay dwng méi nham gép
phan nang cao kha n&ng théng hanh, chéng un téc.

Tw khéa - nit giao théng diéu khién bang tin hiéu den
(NGTDKBTHD); kich thwdc nhanh dan; kha nang thong hanh
(KNTH); dieu kién dwdng; dieu kién giao thong; chu ky den.

1. Pit véan dé

Vén dé un tic, tai nan giao thong trén cac tuyén dudng
va ddc biét tai cac nit giao nhau do nhiéu nguyén nhén
gdy ra, trong d6 nguyén nhan co ban dugc chi ra l1a bi¢n
phap to chic - diéu khién giao thong va mit bang hinh
hoc nut chua hop 1y.

C6 rat nhiéu giai phap thiét ké nat giao théng, trong do
giai phap sir dung den tin hi¢u diéu khién giao thong dang
dan tro nén rat pho bién & cac d6 thi trén thé gidi ciing nhu
& nudc ta. Giai phap da gop phan 1am ting kha ning thong
hanh (KNTH) [3], giam tai nan giao thong tai nit va rat
phu hop véi hién trang dong xe hdn hgp nhu & nudc ta hién
nay. Tuy nhién véi giai phap nay, khi thiét ké méi hay thiét
ké cai tao thi hau nhu cac ky su tu vén chi lua chon mang
tinh chat dinh tinh theo cac cac vén ban, tiéu chuén thiét ké
dudng d6 thi TCXDVN 104-2007... ma chua c6 co s dé
tinh toan cu thé vé cac yéu t& hinh hoc ctia nhanh din ¢ nat
giao théng phu hgp véi luu lugng dong téi. HE qua 1a mac
du da st dung dén tin hiéu, nhung kha nang thong hanh cua
nt con thap, van xdy ra Un tic giao théng. Nhu viy, dé
nang cao hidu qua khai thac ciia n(t, nhat thiét can phai giai
duoc bai todn kich thude t6i wu cua nhanh dan.

2. Mot s6 khai niém vé nhanh din
2.1. Kich thwéc nhanh din

Nhdnh dan: phan dudng c6 hudéng danh cho céc
phuong tién di vao nit.

Bé réng nhanh dan: bé rong cua phan mat duong tai
madt cdt ngang chira vach ding & cira vao. Bé rdng nhanh
dan gom t0 hop cua mot hay nhiéu lan xe, trong d6 céac
lan xe chi chira cac xe di cung chi€u vao nut, tai day cac

Abstract - Based on optimization problems for determining the
reasonable dimension of an approach, and the results of researches
by domestic and foreign authors, this paper suggests a method for
calculating the dimension of the approach in two-phase signalized
intersections in Vietham’s urban areas, and at the same time proposes
design solutions using the geometric surfaces of these intersections in
a logical manner. This lays the foundation for the development of the
program ‘“optimization of the approach dimension in two-phase
signalized intersections" written in Visual C# language on the Windows
background to help the designer choose the reasonable approach
dimension in the process of carrying out improvements, expansions
and building new constructions, thereby contributing to the facilitation
of traffic flow capacity and the reduction of congestion.
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xe cO thé chuyén hudng di theo huéng mong mudn nhu di
thang, ré trai, hay r€ phai.

Chiéu dai nhanh ddn: 13 chiéu dai phan duong ké tir
vach STOP dén vi tri hét dnh hudng cua nut giao thong
toi dong xe, chieu dai nhanh dan thuong khong nhé hon
60m [6, 8, 9, 11].

_ Chiéu dai hang cho Las: dwgc xac dinh tir vach STOP
dén vi tri chiéc xe sau cung dung lai cu6i tin hiéu do [4].
N X Dggs
I—c 5= ché 1
I 1)

Trong d6: N - suat dong tdi da dén nhanh dan trong
thoi gian cho (xcqd/h);

Deto - 12 phan dién tich chiém chd clia mot xe trong
dong xe (m?) [7];

B 14 bé rong nhanh dan (m).

~ Theo TCXDVN104-2007 [10], bé rong mdt lan xe bién
doi trong pham vi tir 2,75m+3,75m, va 1a bdi s6 cia 0,25m.

Mot nguyén tic thiét ké la bé rong nhanh dan & nut
khong dugc thu hep so voi tuyén duong ngoai nit va chicu
dai nhanh dan phai 16n hoac bang chi¢u dai hang cho té1 han.

Khi luu lugng xe vao nit 16n, lic ndy dé ting KNTH
thi kich thudc hinh hoc cua nhanh dan va chu ky den dicu
khién can tang Ién. Tuy nhién trén thuc t&, khong phai hai
gia tri ndy cang l6n thi hiéu qua khai thac cang cao. Vi
néu kich thuéc nhanh dan va chu ky dén diéu khlen qua
16n s& lam cho thoi gian chuyén pha sé ting va ton that
thoi gian s& 16n khi ¢6 KNTH ctia nat sé giam. Do d6 can
xdc dinh dugc kich thude hop ly cua nhanh dan tuong
ung voi chu ky den dieu khién toi vu.

Kich thuéc nhanh dan (bé rong nhanh dn, chiéu dai
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nhanh dan, chiéu dai hang cho) phai dat trong pham vi
vung chirc nang cua nut giao thong di€u khién bang tin
hi¢u den (NGTDKBTHD). Boi ta khong chi quan tam dén
chat luong giao théng vao nut, ma ta con quan tam dén
chat lugng giao thong sau nat. Viéc xac dinh dugc pham
vi cla vung chuc nang [4] s& gidp lua chon duge gidi
phap thiét ké phu hop.

2.2. Khd nang thong hanh

Hién nay co rat nhidu coéng thuc xac dinh KNTH
tuong Ung v6i dieu kién giao thong khac nhau ve thanh
phan dong xe.

Theo HCM 2000, xac dinh KNTH cta nhanh dan
théng qua dong béo hda [12]:

Pi= 5.9 (xcqdlh) @)
C

Véi: - Pjla KNTH cta nhanh dan tht i (xe con/h);

- S; 1a dong bdo hoa cua nhanh dan thir i (xe
con/hxanh);

- gi la thoi gian xanh c¢6 hiéu (S);

- C la thoi gian chu ky dén (s).

V6i diéu kién dong xe hdn hop nhiéu thanh phén,
trong d6 xe hai banh chiém da s6 nhu nudc ta hién nay,
nghién ctru cua Phan Cao Tho [3] da xay dung cong thirc
lién h¢ gitra KNTH va b€ rong nhanh dan doi vdi nit giao
thong diéu khién bang dén tin hiéu nhu sau [3]:

P =395 x B (xcqd/h) 3)

Trong d6: P — Kha ning thong hanh cia nhénh dan;

B — Bé rong nhanh dén.
2.3. Toi wu héa kich thwéc nhanh din

Trén co so 1y thuyét tbi wu hoa v6i muc tiéu cua bai
toan la tim tong be rong va chiu dai nhanh dan 1a nho
nhat tuong mg ta c¢6 két qua sau [1, 5]:

B _ F el JE @
B, 0, L, 0z

Trong do: q: va 0z la cac dong thiét ké cua cac nhénh
dan c6 bé rong va chiéu dai trong Gmg By, L1va By, L.

3. Két qué nghién ciru
3.1. Xdy dung trinh tw tinh todn kich thwéc nhanh din

Tac gié d& xuét trinh tu cac bude tinh toan kich thudce
nhanh dan 6 NGTDKBTHD 2 pha (cho nlt ngé ba va nga
tu) nhu sau:

Budc 1: Thu thap céc sb liéu vé diéu kién dudng, didu
kién giao thong.

Budc 2: Xac dinh cuong do xe toi nut qu, 02 1a céc
dong thiét ké ctia cac nhanh dan c6 bé rong va chiéu dai
tuong ung B1 B, va Ly, L2, cua pha 1 va pha 2 trong gi¢
cao diém. Quy dbi q1, g2 v& ndm tuong lai, tinh toén duoc
cac gia tri Ny, No.

Viée xdc dinh qs, g2 ¢O thé thuc hién dugc bang cach
dém xe tryc tiép hodc quay camera cho mdi khoang 15
pht trong gio cao diém.

Buéc 3: Tinh céc ty sé:iz Ny =K,
B, N,
L
va—+ = N _ K
L, N,

Buéc 4:
+ Tinh bé rong nhanh dan B;

_ Day la bai toan vong lap. Cho B cac gia tri tir 2,75m
dén 15m d¢ tinh ra gia tri cua Ba. Két qua Bj thu dugc
phai dam bao dong thoi cac dicu kién sau day:

- Bi phai 1a bdi s6 cua 0,25m;
- B dat gia tri nho nhét;

_B>

du thirc tinh KNTH 2
2 395 (dung cong thire tin cua [2]);

-2,75m < Bi< 15m;

- Bi > bé rong nhanh dan ngoai nut.

+ Tinh chiéu dai nhanh dan L;

Pay ciing 1a bai toan lap. Cho L, chay tir gid tri tdi

N xDepe

thiéu L = , dé tinh ra gia tri Ly. Két qua L; thu

dugc phai dam bao dong thoi cac diéu kién sau day:

- Li phai 12 bdi s6 cta 5m;

- L; dat gié tri nho nhat;

} L > N X DChé .

= - — 1
B

- Li = 60m;

- Néu B; tinh ra bang bé rong nhanh dan ngoai nut thi
lay L; =0.

3.2. Dé xudt gidi phdp thiét ké bé tri nhanh dén trén mt
bang nut.

Tru’o’ng hop 1: Bi = W (voi W: bé rong nhanh din
ngoai nit) van giit nguyén hinh dang ctia nut.

Trwong hgp 2: Bi>W

+ Néu Bi — W <3,75m: mé rong thém 1 lan xe.

- M rong trong dai phan cach khi bé rong dai phén
cach du 16n;

_ - Khi khong c6 dai phan cach, mé rong vé bén trai khi
bé rong ¢ cura ra ddm bao cho luu lugng xe thoat qua. Neu
khong dam bao thi mé rong vé bén phai.

+Néu3,75m<Bi-W< 7,5m: mé rong thém 2 1an xe.

- M& rong 2 lan xe trong dai phan cach khi bé rong dai
phén cach du 16n;

- M6 rong 1 lan xe trong ddi phan cach, 1 lan vé bén
phai khi bé rong dai phan cach chi du cho 1 lan.

- Truong hop khong c6 dai phan cach, mé rong 2 lan
xe v€ bén trai khi bé rng ¢ clra ra dam bao cho luu luong
xe thodt qua. Néu bé rong cira ra chi du dé mo rong 1 lan
thi 1 lan s&€ md rong vé pén trdi, 1 lan mo& rdng ve bér}
phai. Trong truong hop bé rong cira ra khong dam bao dé
mé rong thi mo rong 2 lan vé bén phai.

+ Néu B; — W > 7,5m va bé rong nhanh dén tinh ra
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>15m mdi dam bao KNTH cho nhanh dén, gﬁn xem xét
giai phap mé rong thém tuyen duong khac nham giam luu
luong tai nut nay, nang cao hiéu qué su dung nut.
3.3. Xdy dung chwong trinh tinh todn

Dé lya chon duge gié‘tri kich thu’(')’c nhanh din Bva L
0 NGTDKBTHD 2 pha can giai quyct bai toan ldp, nén s&
mat rat nhiéu thoi gian tinh toan. Dong thoi khi da lua
chpn duoc hai gia tri pa‘ty, can xét dén diéq kigf:n duong,
dicu kién giao thong dé dua ra giai phap thiét ke phu hop.
Vi vdy, d€ giam bét khoi luong tinh todn, cac tic gia da
xay dung chuong trjnh "toi wu héa kich thudc nhanh dan
o nuit giao thong diéu khién bang tin hi¢u den hai pha”
3.3.1. Thiét ké chirong trinh

a. So d6 khdi tong quat (Hinh 1)

Nhip cdc théng s&:
- Biéu kign dwing
- Bigu kign giso thing
Khéng thift k& [n<3
duoc

| Tinh lru lrgng = trén cac nhanh dan I
1

| Chon déng thiét k& cda cac nhanh din |
!

I'ﬁnh ti 50 ve be rang va chieu dai cua cac)

nhanh din

I

| Dé xudt phrong an i (Bili) I

Phurong dn i

Kiem tra
Phwong éni

| Bé xuat gidi phap thiét ké |
1
| Tinh toan chu ky dén diéu khién (c) |

Khing thiét ké
dwgc
| Xudt két qua |

Hinh 1. So do khéi tong qudat
b. Pham vi sir dung ctia chwong trinh

Sai

Chuong trinh dugc 1ap trinh dé tinh toan kich thudce
nhanh dan ¢ NGTDKBTHD 2 pha trong di€u kién giao
thong ¢ nudc ta nhung sO lugng cac nhanh dan vao nit
khong quéa 4 nhanh.

. Cac chirc nang chinh cia chwong trinh

Chuong trinh ¢6 thé dugc ding dé tinh toan thiét ké
mai hay thiét ké cai tao nut giao dang sur dung.

Nhag cac s6 licu dé}l vao ’Vé diéu kién duong (sb
nhanh dan, toc d\@ thiét ke, hé s~6 st dung KNTH, bé rong
dai phan cach, bé rdng nhanh dan....).

Nhap cac s6 liéu dau vao vé Qiéu kién giao thong (luu
lugng xe chay theo tirng nhanh dan).

d. Cac két qua cia chwong trinh

D6i véi niit thiét ké moi

Vi cac s6 lieu (jéu ye‘to, chuong trinh s& tiqh ra duoc
kich thudc nhanh dan t6i wu. Trén co sé do, két hop voi

quy trinh quy pham, lya chon kich thuéc nhanh dan phu
hop. Cudi cling, chuong trinh s& Xuét ra giai phéap thiét ké
va chu ky dén diéu khién cua nut giao.

Poi véi miit giao thong thiét ké cdi tao

Sau khi nhap céc s6 liéu dau vao thu thap tir thuc té
hién trang nut giao gén cai tao, chuong trinh s& kiém tra
kich thuéc nhanh dan dang st dung c6 dam bao KNTH
hay khong. Néu khong dam bao, chuong trinh s& tinh toan
dé dua ra kich thudc nhanh dan hop 1y.

e. Mét s6 hinh anh vé chwong trinh

a Phan mém t5i uu héa kich thuge nhanh d3n & niit giao théng diéu khién bing tin higu dén 2 pha (=R
Hethéng Nhgpdirlies Ketqud Trogidp
Nhép cacthang s6v& digu kién dudng
THIET KE CAI TAO NUT GIAO THONG
S5 rhanh din vaonit 4 - Téc d thidt k& (Kmb) 50 Hes5sidmgKNTH 0.9
Tén nhénh din Kich thiidc hinh hoc nhanh dén Silinxe Diiphan  Bankinh
Berngrhinhdin  Birngrbénhdin  Chguds  Youmd  cach =) Ehit)
ngodinik fn) vionik(n)  rhénhddnin)
Hoang Hoa Tham 45 15 0 1 0 %
Ly Thai 5 45 15 0 1 0 %
Ham Noi 75 75 0 2 0 %
Hing Viidng 55 55 0 1 0 pr]
Dl liéu méu Xéa Sia Tiép theo
Hinh 2. Nadp cdc thong so vé dieu kién dwong
o/ Phan mém 16 uu hoa kich thude nhanh dén & nit giao thang digu khién bng tin higu dén 2 pha ol &=
Hethéng  Nhspdirlies Kétqua Trogidp
Nhép céc théng s6+& diu kign dudng | Luu Iigng xe chi tiét trén tiing nhanh d2n \ Kich thiéc t5i Uu va giai phép thiét ké"
NR&p luu higng xe cho nhnh dén Namtuong lai (am) Hé 56 t8ng trudng xe (%)
Hoang Hoa Tham | Ménh din 1 | hanh din 2 [ Nhanh din3 | Hhanh din 4]
Logixe Lteu lwgng xe s chuyén
N abixc
Dithing  Rétrsi  REphai
Xe dap 7 6 6 03
Tiép theo
Xe miy 1619 m 163 025
Siia Xe con 156 7 " 1
Xe tai 2 truc, xe bujt <= 25 ché 9 1 1 25
Xsa
Xe thi ¢6 3 truc trd 1én 0 0 0 3
feT—, Xe bujtien 3 J o 3
Xe kéo méc 0 J U 4
Xe buft c6 khop néi 0 J U 4

Hinh 3. Nhdp cdc théng s6 vé diéu kién giao thong
(B8 =R

a:/ Phin me&m t6i uu héa kich thuée nhanh diin & nt gizo théng diéu khién bing tin hiéu dén 2 pha
Héthéng Nhapdilieu Kétqud  Tre gidp

Nhap cc théng S5 digu kién dudng | Luu lugng xe chi fittrén ting nhénh déin | Kich thudc 16 uuva gidi phép thiét k& |

Kich thudic nhanh dn t6i uu

BErongtSiuu  Chigu dai ti uu

Nhanhd3n T Hoang Hoa Tham 625 40
Nhanhdan2 Ly ThaiT5 45 35
Nhanhdn3  Ham Nghi 625 45
Nhanhdan4  Hiing Viidng 5 35

Gizi phdp mé réng nhdnh din

BE xudtgiai phap
Luia chon kich thuéc phi hop.
BErong  Chizudai  thigtke

S5 lanxe

Nhanh dan 1 7.25 60 2 Mg rang nhanh dan v& bén phai

Nhanh dan 2 45 0 1 Thiét k€ b& réng nhanh dan vao nit bang b& réng nhanh dan ngoai nit
Nhrhddn3: 75 0 2 Thiét k& b réng nhénh din vae nit bing b réng nhanh dén ngosi nit
Mhirhdin4: 55 0 1 Thit k& b2 réing nhanh dan vao nit bing b réng nhanh dan ngodi niit

Hinh 4. Két qud tinh todn
3.3.2. Vi du tinh toan vung dung
Tinh todn lq(iém‘ tra kich thudc hinh hoc clia nut giao
thong dicu khién bang tin hiéu dén Hoang Hoa Tham - Ly
Thai T6 - Ham Nghi - Hung Vuong Thanh ph6 Da Nang.
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Bing 1. Kich thuée mit giao ban dau Bing 3. Hé s6 mirc dg phuc vu va chu ky dén diéu khién
Kich thuéc | Kich thuéc nhanh | B2 cua nut giao sau cdi tgo
2. duong dén vao nat rong i Luul i
boi twgng N N | cira z boi tuong HL LRI M Z | C | T|Ty]| Ta
B (m) (Ian) B (m) |L (m) @@ | ra Nxogam) | Y0Nirsi | YN phai
Hoang Hoa Tham 9 2 75 0 1 45 | 062 Hoang Hoa Tbam 1098 | 24 6,6 [0,38]46 20| 3 | 23
Ly Thai T3 9 2 45 0 1 45 | 0,38 Ly Thai T6 675 14,1 | 18,4 |10,38] 46 | 20 [ 3 | 23
Ham Nghi 15 4 [ 75 [ 0| 2 [75]037 Ham Nghi 1103 | 24,9 | 10,1 [0,37] 46 | 20 | 3 | 23
Hing Vuong 11| 2 | 55] 0 | 1 |55]035 Hiing Vuong 756 | 47,4 | 18,9 |035/ 46 [ 20 | 3 | 23
N Hing utgng
1 4. Ket luan

Viéc thiét ké méi hay thiét ké cai tao nut giao thong

dieu khién bang tin hiéu dén, muodn dat hi¢u qua lau dai

" phai tién hanh dong thoi cung mdt lic véi viée thiet ke to

churc va diéu khién giao thong va viéc thiét ké hinh hoc

E [ - cua nut, trong d6 nhat thi€t phai xac dinh kich thudc hinh

g =l | - g hoc hop 1y ciia nhanh dan tdi nit.

) Két hop giita Iy thuyét t3i wu hoa, quy trinh quy pham

+ va cac két qua nghién clru cla céc tac gid trong va ngoai

Ly Thal T8
Hinh 5. Mdt bang miit giao hién nay
Sau khi st dung chuong trinh tinh todn kiém tra, ta
thy rang, kich thudc nhanh dan Hoang Hoa Tham chua
dam bao, do d6 un tic thuong xuyén xay ra vao gid cao
diém. Vi vay nut can duoc cai tao, m& rong nham tang
KNTH tuong thich véi mure d phuc vu hi¢u qua.

Bdng 2. Kich thuéc nit giao sau cdi tao

Kich Bé
thude Kich thwéc nhanh din vao nit rong
i twgng| dwong cira Giai phap ci tao

B| n|[B] L] n [Béréngciclan xe(m)
(m)|(1an)|(m)| (m) |(lan){ B1 | B2 [ B3 |B4| B5 | (M)

Hoang 9| 2 [r25160| 2 [a5l275| 0 | 0| 0 | 25 Mf'y.rong nhanh dan vé bén
Hoa Tham phai

Thiét ké bé rong nhénh dan
9 2 |45] 0 114510 0]0| 0 [ 45 [vaonuatbangbé rong nhanh
din ngoai nit

Ly Thai
Té

Thiét ké bé rong nhénh dan
Ham Nghi| 15 [ 4 (75| 0 [ 2 [3,75[3,75| 0 | 0 | 0 | 7,5 |véo nit béing bé rong nhénh
dan ngoai niit

Hin Thiét ké bé rong nhanh dan
9 (11| 2 [s5| 0|1 |s5]0fofofo]s

&

vao nut bang bé rong nhanh

Vuong dan ngoai nut

1N Hing Vuong

Ham Nghi

1yl €0y Bugoy

Ly Théi T8

Hinh 6. Mt bang mit giao sau cdi tqo

nudc, C&C tac gia da x4y dung trinh ty tinh toan kich
thuéc nhanh din & NGTDKBTHD 2 pha. Tuy nhién, viéc
tinh toan rat phirc tap va mat nhiéu thoi gian. Do do6
chuong trinh thiét ké tdi wu hoa kich thudc nhanh dan &
NGTDKBTHD 2 pha gép phan lam giam bt khéi lugng
tinh toan, tién loi khi s dung. Tur do gilp cac ky su
nhanh chong tim dugc giai phap hop 1y ve hinh hoc cling
nhu t6 chtrc va diéu khién giao thong.
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