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Tém tit: Nut giao thong cung mirc diéu khién bang dén tin hiéu chiém ty 1& cha yéu tai
cac nat giao thong trong khu d6 thi, ddy ciing 1a dia diém un tic giao thong nhat trong
mang ludi duong. Bai bao trén co sé phan tich nang lyc thong hanh va thoi gian cham

xe cua nut, xem xét anh hudng kinh té cua lua chon chu ky dén tin hiéu.
Tir khoéa: niit giao thong ciing mirc, chu ky dén, anh huong kinh té
Economic influence of selecting signal cycle for the intersections

Abstract: The signalized intersection accounted for a major proportion in urban areas,
this is also the location of traffic congestion in the road network. This paper on the basis
of the analysis intersection capacity and delay, consider influence economic of selecting

signal cycle.
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1. bat van de

Nut giao théng anh huéng dén nang luc thong hanh cia tuyén dudng va ciing 14 noi
ton tai nhiéu ngudn gy tai nan giao thong. O cac d6 thi 16n, van dé ach tic giao théng chii
yéu tap trung tai nut giao thong, khong nhimg gay gian doan giao thong, gia ting tai nan
giao thong va muc dd nghiém trong ciia no, ma con gia tang thoi gian giao thong do phai
chd tai nat va ting phi tiéu hao nhién liéu[1]. Tir d6, gia ting ton that kinh té va 6 nhidm
mdi truong. Vi vay, cac van dé vé nut giao thong duge nhiéu hoc gia nghién ctru, nhung
van dé vé anh huong kinh té tir Iyra chon chu ky dén diéu khién thi rat it dwoc chu trong
nghién ctu. Trén co s¢ nghién ctru nang luc thong hanh, thoi gian cham xe tai nit giao

diéu khién bang dén tin hiéu, bai bio xem xét anh hudng kinh té Iya chon chu ky dén.
2. Ning lwe thong hanh va thoi gian chim xe ciia mit giao diéu khién bing dén tin hi¢u

Tuy thudc vao so dd hinh hoc nut, dic trung dong xe, chu ky dén,...ma quyét dinh
nang lyc thong hanh, thoi gian cham xe cta nut. Chu ky deén tin hi¢u, ndng lyc thong

hanh va thoi gian cham xe cua nut duoc tinh nhu sau[2]:



2.1 Thoi gian chu ky dén
Thoi gian chu ky dén t6i vu theo Webter nhur sau:

1.5*T, +5 " ~M .
== o

Top_T(S) (1)7 Yzzyizzll
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Trong do: T, = Z:TZi - tong thoi gian chuyén pha; n 1a s6 pha dén; Tz- thoi gian
chuyén pha cta pha thir i; Mi- luu lugng xe thiét ké cua pha thir i; Si- mirc dong béo cia

lan xe c6 luu luong thiét ké M;; Y- téng hé sd luu lugng; yi- hé s6 Iuu lugng cia pha thur i.

Trén thyc té, nguoi thiét ké thuong lya chon chu ky dén Tp= (1 = 1.5) Top dé thoi gian
cho trung binh tang 1én khong nhiéu. Tuy nhién, trén goc do kinh té lia chon gia tri chu ky

den quyet dinh dén thoi gian cho trung binh cua xe va mire d¢ 6 nhiém moi trudong.

D6i voi phuong an didu khién 3 pha, tong thoi gian dén xanh va phan bd dén xanh

theo Iuu lugng xe nhu sau:

Ty =Ty, +Tx, +Tx3=Tap_TV (3)

Ty,:Ty, Ty =M,:M,:M, (4)

Trong d6: Ty - Téng thoi gian dén xanh; Ty, Txs, Txs - lan luot 1a thoi gian dén xanh

cua cac pha; M;, M,, M; - luu lugng xe thiét ké cua cac pha.
2.2 Ning lye thong hanh ciia nat giao cing mirc diéu khién bang dén tin hiéu

k
Kha nang thong hanh ctia nut nhu sau: C, = z C, %)

J=1

Doi voi lan xe di thang hodc lan xe di thang va r& phai hodc 1€ trai pha riéng, nang

lyc thong hanh xdc dinh nhu sau: C, =(T,;/ T,)xSi (6)

Trong d6: T, - thoi gian dén xanh cua pha thr i; k - tong s6 1an xe cac dau vao nut;
C; - kha nang thong qua cta lan thur j;
Dbi v6i lan xe 1& trai khong c6 pha riéng, ning lyc théng hanh xac dinh nhu sau:

Ctr = C + Ctr2 (7)

trl

Trong d6: C

tr

.- SO xe c0 thé r€ trai trong thoi gian dén xanh, nd phu thudc vao luu
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luong cua dong xe di thang nguoc chidu va khoang thoi gian dén xanh. Pugc tinh toan
theo bang 4.4a tai liéu tham khdo[2] hay bang 9.1 tai liéu tham khao [3]; C,, - luong xe
c6 thé di qua trong thoi gian chuyén pha, mdi 1an chuyén pha c6 ti da 2 xe c6 thé 1& trai,
vi vy sb luong xe c6 thé r& trai & thoi gian chuyén pha trong 1 gio s& la:

C,, =2x3600/T, (8)
2.3 Thoi gian cham xe tai nut

Thoi gian cham xe trung binh cho cac xe trong mot pha tinh nhu sau:

T,.(1-4) X, o)

t,; =09x +
2(1_yi) 2qi(1_xi)

Trong do:¢,,- thoi gian cho trung binh cia mdt xe cua pha i, s; 4, - ti s6 giita thoi
gian xanh va thoi gian chu ky; ¢,- Luu lugng dén nut trong thoi gian 1s cia pha i,
g, =M./3600;x,- Mirc d¢ day cua dong xe vao nat, x, =M, /(1.S.);

Thoi gian cho trung binh 7 cua xe tai nat theo cong thire sau:

o= (M X, )M (10

3. Anh huéng kinh té tai nit diéu khién bing dén tin hiéu

Xem xét anh huéng kinh té tir lya chon thoi gian chu ky dén, trude tién tinh doi
thoi gian cham xe cua toan bd luu lugng xe qua nut theo gia tri lwong cua lai xe taxi.
Gia str luong thang ctia mot nguoi lai xe 1a 6 triéu VND/thang, mdi ngay lam viéc 8

tiéng, mdi thang 1am viéc 30 ngay, thu nhap cua 1ai xe taxi theo phiit nhu sau:
C. =6000000/(30x8x60)=416,67VND/min

Thoi gian chdm xe tai nat, mic ti€u hao nhién li¢u cua xe con dugc léy theo thuc
nghiém 1,5L/h[4]. Gia thiét rang gia xang hién tai 23 150VND/L, viy mtc phi tiéu hao

nhién li¢u trong mgt phit tinh nhu sau: O =1,5x23150/60 =578,75VND/min
Nt giao théng diéu khién véi chu ky dén khac nhau, thoi gian cham xe khac nhau

nén ton that kinh té khac nhau. Gia st 7,, va T,, 1a hai chu ky dén khac nhau, loi ich



thu duoc cua phuong an hi¢u qua hon dugc tinh nhu sau:

B=[(C, +0Q,)x(Dy,, = Dy, )]x365 (11)

Trong d6: B- Loi ich kinh té, VNB/nam; DTN - Tong thoi gian cham xe cta toan bo
xe qua nut trong ngay vai thoi gian chu ky dén 7, , min/d; Dy - Téng thoi gian cham
xe cua toan bd xe qua nut trong ngay véi thoi gian chu ky dén 7,,, min/d.

Thoi gian cham xe trung binh ctia mdi xe dén nit t,,(s) va luu luong xe thyuc té dén
nut trong ngay C, (xe/d), thi téng thoi gian cham xe trong ngay D (min/d) duoc tinh
nhu sau: D=t xC,/60 (12)

Ngoai loi ich kinh té ciing can ké dén loi ich xa hoi. Phuong tién giao théng trong
céc trudng hop khac nhau thi thai ra méi truong mirc d6 khac nhau. Chung ta biét rang,
khi xe 6 t6 & ché d6 dimg nd may va giam tdc, thi lwong khi thai doc hai phat thai nhiéu
nhat. Nhu vay, chon Iya chu ky dén hop 1y ngoai tiét kiém chi phi hon, con c6 thé giam
thiéu tac hai moi truong va xa hoi.

4. Phéan tich vi du

-— ¥
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Pha 1 Pha 2 Pha 3

Hinh 1 So do niit va bé tri pha diéu khién
Do bai bao chu yéu tap trung vao viéc phén tich tinh kinh té, nén st dung so do
hinh 1 lam d6i twong nghién ctru. Pay 1a nut giao nga tu, hudng déng — tiy c6 3 lan xe
mdi chiéu, hudng bic — nam ciing c6 3 lan xe mdi chiéu. Theo hinh 1, luu lwong xe quy

d6i thuc té dén nat vao gio cao diém 2460 xe/h va véi hé sd quy doi luu luong xe tir

4



xe/h sang xe/d £ =0,1[3], thi luu luong xe qua nut trong ngay C, =24600xe/d. Nut

giao thong duoc diéu khién chién luge 3 pha véi luu luong xe thiét ké nhu bang 1[2]:

Bang I Luu heong xe thiét ké

ma| e |l ] b |,y
1 | Nam di thang va r& phai 220 1700 0.129
2 | Tay di thang va 1& phai 280 1700 0.165 | 0.429
3 | Tay ré trai 230 1700 0.135

Tur (1) dat duoc chu ky deén t6i wu: 7, =

15*3'7, +5 1.5+
2T+5 15 18+5 o
1-Y 1-0.429

Xem xét anh huong kinh té lwa chon chu ky dén, thay d6i thoi gian chu ky dén
trong khoang (1-1,5) T, va 4p dung cong thirc (3) dén (12) xac dinh duoc ning luc
thong hanh 1y thuyét. Ngoai ra, dua vao luu luong xe dén nat thuc té xac dinh duoc thoi
gian chdm xe va ton thét kinh té trong ngay. Két qua tinh toan dugc ghi trong bang 2 va
bang 3 dudi day.

Bdng 2 Nang luc théng hanh ciia nit giao diéu khién bang dén

Thoi gian dén xanh/s Ning lyc thong hanh/xe.h™!
Chu ky/s
Phal | Pha2 | Pha3 Pha 1 Pha 2 Pha3 | Toan nut
56 12 14 12 1799 1275 1093 4167
60 13 16 13 1798 1360 1105 4263
65 14 18 15 1772 1412 1177 4361
70 16 19 17 1845 1384 1239 4468
75 17 21 18 1818 1428 1224 4470
80 19 23 20 1880 1466 1275 4621
Bdng 3 Thoi gian chdm xe ciia mit giao diéu khién bang dén
Chu Thoi gian cham xe /s Téng t}i()’i Thu nhap lfii. Ph? Atiéu hao n}}ién
ky | Pha | Pha | Pha | Trung gian qcha_’lm X.e tronig thoi hc?u tronAg thoi
s | 5 3 binh xe o nult gian cham_ 1xe gian cham_ 1Xe
/min.d /VND.d /VND.d

56 | 24,6243 | 25,6 | 24,8 10 179 4241 284 5891 096

60 |255] 23,2265 | 249 10218 4257 534 5913 668

65 [27,3]234 259 | 253 10 393 4330 451 6014 949

70 | 27,0 | 254 | 25,8 | 26,0 10 667 4 444 619 6173 526

75 28,8258 | 27,7 | 273 11 188 4 661 704 6475 055

80 |28,8 263|279 | 27,6 11 309 4712 121 6 545 084




Cin cr vao cac bang sd liéu tinh toan trén, phuong 4n chu ky dén 56s c6 ning luc
thong hanh nho nhat, tic 4167 xe/h >> 2460 xe/h, nén cac phuong an trén déu cé thé
lua chon dé diéu khién. Tuy nhién, xét dudi goc do kinh té, tac gia lya chon chu ky dén

56s va 80s d€ xem xét hi¢u qua cua hai phuong 4an nay. Cac chi ti€u so sanh nhu sau:

- Nang luc thong hanh: C, — Cy, = 4167 — 4621 =—-454xe/ h

- Thoi gian cham xe: Dy, — Dy =11309-10179 =1130min/d
- Loiich kinh té trong mot ndm:
B =[(416,67+578,75)x(11309-10179)]x365x107° = 410,56tr.VND

Nhu vay, phuong an chu ky 80s c6 nang luc thong hanh 16n hon nhung thoi gian
cham xe lai 16n hon chu ky 56s. Néu st dung phuong an chu ky 56s thi mdi nam c6 thé
tiét kiém duogc 410,56 tr. VND so véi phuong an chu ky 80s.

5. Két luan

Cung v6i sy phat trién nhanh ctia nén kinh té qudc dan, nhu cau giao thong ciing gia
tang rat nhanh, cac van dé giao thong ngay mot nghiém trong. Hiéu suat hoat dong cia
nut giao diéu khién bang dén duoc phan anh qua ning lyc thong hanh, thoi gian chdm
xe, sO lan dimg xe va do bao hoa. Muyc tiéu cua thiét ké t6i wu thoi gian diéu khién tai
nut giao thong chinh 1a tim duoc ning lyc théng hanh 16n nhat co thé, ma tir 6 lam
giam d6 bdo hoa, dong thoi rat ngan tong thoi gian cham xe va giam thiéu sé 1an dimg
xe[5]. Vi viy, nang cao dugc tbc do khai théc, giam cudc van tai, sé tiét kiém hon

ngudn ning luong va tinh kinh té hon.
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