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TIEU CHUAN THIET KE DIEU KHIEN GIAO THONG DUGO'NG BO BANG DEN TiN

HIEU

Basic Standards for Design of Road Traffic Signal Control

1 Pham vi ap dung

Tiéu chuan nay quy dinh cac yéu cau vé thiét ké diéu khién giao thong dwdng bo bang dén tin

hiéu cho nut giao théng dwdng bd va cac nut giao théng gitra dwéng bd véidwdng sat.

Khi thiét ké diéu khién giao théng dwéorng bd bang dén tin hiéu cé lién quan t&i cac cong trinh

khac, ngoai viéc ap dung theo tiéu chuan nay, can phai tuan theo cac quy dinh hién hanh vé

cac cbng trinh dé.

2 Tai liéu vién dan

Cac tai liéu vién dan sau dwoc dung lam tai liéu tham khdo trong qua trinh xay dwng tiéu

chudn dén tin hiéu giao thdng dweng bo. Doi voi cac tai liéu vien dan ghi nam ban hanh thi

ap dung ban dwoc néu; dbi véi cac tai liéu vién dan khéng ghi nam ban hanh thi ap dung

phién ban ma&i nhat, bao gém ca céac sira dbi:

HBS 2001

HBS 2015

MUTCD-FHA 2009

MUTCD-FHA 2013

S6 tay nang lwc thdng hanh duwong bd, Hiép héi nghién clru giao
théng dwdong bdé Cong Hoa Lién Bang Birc nam 2001 (Handbuch fiir
die Bemessung von StraBenverkehrsanlagen (Germam Highway
Capacity Manual), FGSV-Forschungsgesellschaft fir Strassen- und
Verkehrswesen, 2001)

S6 tay ndng lwc théng hanh dwdng bd, Hiép hdi nghién ciu giao
théng duwong bd Cong Hoa Lién Bang Bwc nam 2015 (Handbuch fiir
die Bemessung von StralBenverkehrsanlagen (Germam Highway
Capacity Manual), FGSV-Forschungsgesellschaft fir Strassen- und
Verkehrswesen, 2015)

Hwéng dan st dung cac thiét bj diéu khién giao théng dwong bd, Hiép
hoi dwdng cao téc — B giao théng van tai Hoa Ky (Manual on Uniform
Traffic Control Devices — Federal Highway Administration — U.S
Department of Transport, 2009.

Hwéng dan st dung cac thiét bi diéu khién giao thong dwdng bo, Hiép hoi

dweng cao toc — Bo giao théng van tai Hoa Ky (Manual on Uniform Traffic



Control Devices — Federal Highway Administration — U.S Department of
Transport, 2013).

RILSA 1992 Hwéng dan vé Bén tin hiéu diéu khién giao théng, hiép hoi nghién ctru
giao thong va dwong bd Cong Hoa Lién Bang Bac nam 1992
(RichtlinienfurLichtsignalanlagen, FGSV-Forschungsgesellschaft fur
Strassen- und Verkehrswesen, 2001)

RILSA 2015 Hwéng dan vé Pén tin hiéu diéu khién giao théng, hiép hoi nghién ctru
giao théong va dwong bd COng Hoa Lién Bang Buac nam 2015
(RichtlinienfurLichtsignalanlagen, FGSV-Forschungsgesellschaft fur
Strassen- und Verkehrswesen, 2015)

TCXDVN 104:2007  Puwéng d6 thi - Yéu cau thiét ké

TCVN 5729-2012 Tiéu chuan thiét ké Puwong cao tdc

TCVN 4054-2005 Puwdng 6 t6 — Yéu cau thiét ké

3 Thuat ngir — Pinh nghia

B&ng xanh (Green band): Thoi gian phan anh sy di chuyén lién tuc ctia cac phwong tién trong
lan séng xanh.

Bé rong bang xanh (Green bandwidth): Khodng chénh léch vé thoi gian gitra phwong tién dau
tién va phuwong tién cudi cung clia dong xe cé thé di chuyén mét cach lién tuc theo mot van
tdc tinh toan qua tat ca cac nat giao dwoc diéu khién tin hiéu phdi hop theo lan séng xanh.
Biéu d6 quang dwdng thoi gian (Time-distance diagram): Biéu dé thé hién mdi quan hé gita
vi tri va thoi gian twong &ng ctia phwong tién so véi mot diém tham chiéu trén truc duwong.

Bo nhan dang (Detector): Thiét bi dung dé thu nhan céac thudc tinh ctia dong giao théng.
Chiéu dai phwong tién quy wéc (Fictitious vehicle length):Chiéu dai mot phwong tién dién
hinh dung trong tinh toan, xe con tiéu chuan 6m, xe khach, buyt, tai: 12 m.

Chu ky dén tin hiéu (Signal cycle):Mét chudi cac tin hiéu diéu khién c6 tinh tuadn hoan Iap di
Iap lai trong chwong trinh dén tin hiéu.

Chubi pha (Phase sequence): Trinh tw xuat hién cta cac pha tin hiéu trong moét chu ky dén.
Chuwong trinh tin hiéu giao thong (Traffic signal program): Tap hop cac chuyén ddngnhét dinh
va th&i gian tin hiéu déen twong ng.

Céac dong giao thdng khéng xung dét (Non-conflicting traffic flows):Cac dong giao thong khi
chuyén déng déng th&i qua nut ma khéng cé béat ky diém/ving xung dét nao.

Céc dong giao thédng cé xung dét (Conflicting traffic flows):Tap hop dong giao théng c6 ddng
thoi it nhat mot diém/ving xung dét véi cac dong giao théng khac trong tap hop dé khi di qua

nut.



Céc dong giao thdng xung ddt mot phan (Partially conflicting traffic flows): Tap hop cac dong
giao thdng cé xung ddt nhwng xung dot dé coé thé dwoc kiém soat qua cac nguyén tac tham

gia giao théng.

Dong giao théng wu tién (Priority traffic flow):Dong giao théng dwgc nhan cac quyén wu tién

so v@i cac dong giao théng khac.

Dong ré phai dwoc bdo hd (Protected right-turning movements): Dong ré phai dwoc dan

hwéng bang ddo dan hwdng va coé tin hiéu riéng.

Dong ré phai dwgc bao hd tam thoi (Temporarily protected right-turning movements): La dong
ré phai khéng dwoc bao hd hoan toan bang tin hiéu, ma chi dwoc bdo hd trong mot khoang
thoi gian nhat dinh, thwong duwoc thwc hién qua ky thuat dén xanh ré mé sém hodc déng

muon.

Dong ré phai cho phép (Permitted right-turning movements): Dong phwong tién ré phai khong
dwoc bdo hd bang dén tin hiéu khi thoi gian dén xanh cho dong xe ré phai va dong nguoi di

bd c6 xung dot dwoc bb tri ddng thoi.

Dong ré trai dwoc bao hd (Protected left-turning movements): Dong ré trai dwoc bdo hd bang
tin hiéu hoa khi nhan tin hiéu xanh trong khi tat ca cac dong cé xung ddt véi dong ré trai nhan
tin hiéu do.

Dong ré trai bao hd tam thoi (Temporarily protected left-turning movements): Dong ré trai
khéng dwoc bao hd hoan toan bang tin hiéu trong chu ky dén, ma chi dwoc bdo hod trong mét
khoang thoi gian nhat dinh, thwdng dwoc thyce hién qua ky thuat dén xanh ré mé sém hoac

doéng mudn.

Dong ré trai cho phép (Permitted left-turning movements): Dong phwong tién ré trai khong
duoc bao ho bang dén tin hiéu khi thoi gian dén xanh cho dong xe ré trai va dong xe ¢6 xung

dot (vi du dong déi dién) dwoc bb tri ddng thoi.

Diéu kién logic (Logic condition): Cac trang thai logic (c6/khéng) c6 duwoc khi so sanh céc
tham s dong giao thédng v&i cac gia tri ngudng, dwoc st dung trong lwu dd thuat toan diéu

khién dén tin hiéu linh hoat.

Diéu kién thoi gian (Time condition): Cac diéu kién vé thdi gian cia chwong trinh tin hiéu

dwoc mo ta trong lwu dd thuat toan trong diéu khién dén tin hiéu linh hoat.

Diéu khién dén tin hiéu cb dinh (Fixed timesignal control): Phwong phap diéu khién dén tin
hiéu giao théng, trong do tat ca cac tham sb thdi gian (thdi gian chu ky, théi gian dén xanh,
thoi gian dén dd, vang) déu duwoc thiét ké cb dinh khong thay dbéi trong mét thei gian (gio cao

diém/gio thap diém) hoac khong thay dbi theo tinh trang giao théng.



Diéu khién dén tin hiéu linh hoat (Adaptive signal control): Phwong phap diéu khién dén tin
hiéu giao théng, trong d6 mot hodc mot vai tham sé thdi gian sé dwoc thiét ké cb dinh, va céac

tham sé thoi gian con lai sé& dwoc diéu chinh linh hoat tuy theo bién phap diéu khién.

Diéu khién dén tin hiéu linh hoat toan phan (Signal formation control): Phwong phap diéu
khién dén tin hiéu giao théng, trong d6 tat ca cac tham sb thdi gian (thdi gian chu ky, thdi
gian dén xanh, thdi gian dén dd, dén vang) dwoc diéu chinh linh hoat dwa trén tinh trang cla

dong giao théng nham dap &ng nhirng muc tiéu nhéat dinh cda chd thé quan ly.

bén xanh m& sém (Leading green time): Tin hiéu xanh cho dong giao théng ré (trai/phai)
dwoc bat Ién sém hon moét khoang théi gian nhéat dinh trwdc khi tin hiéu xanh cho dong giao
théng c6 xung dot véi dong ré (di thdng & hwéng dbéi dién hodc dong ngudi di bd) bat dau

duwoc bat.

Pén xanh déng mudn (Lagging green time): Tin hiéu xanh cho dong giao théng ré (trai/phai)
két thuc mudn hon mét khoang thoi gian sau khi tin hiéu xanh cho dong giao théng cé xung

dot vai dong ré (di thang & hwéeng dbi dién hodc dong nguwdi di bod) két thac.
Diém b&ng xanh (Green band point): Diém giao cét gitra hai bang xanh nguwoc chiéu.

Diéu khién dén tin hiéu giao théng (Traffic signal control): Qua trinh thu nhan théng tin, xt ly,
va tac dong lén chwong trinh tin hiéu, nham cho phép cac dong giao théng va nguwdi di bd
chuyén dong theo mét trat tw nhéat dinh, giup han ché tdi da xung dét, bao dam an toan va

tang tbc dd dong giao thong.

Gi&n céach thdi gian (Headway): Khoang thdi gian gitra cac phuwong tién ké tiép nhau trong

dong giao théng.

Kha nang théng hanh (Capacity): S lwong tdi da cac dbi twong tham gia giao théng (phwong
tién, nguwdi di bd) cé thé thong qua mdt mat cat ngang clia doan dwdng, trén mot huéng,
trong mot khoang thdi gian nhét dinh trong cac diéu kién vé dwdng, giao thdng, tin hiéu va td
chirc giao théng cu thé khac.

Kha nang théng hanh dy trir (Reserved capacity): Khoang chénh Iéch gira kha nang théng
hanh va lwu lwgng giao thdng hién tai.

Khoang cach gitra 2 diém bang xanh lién ké (Greenband point distance): Khoang cach gitra
cac diém bang xanh gitra cac nut lién ké.

Lan séng xanh (Green wave): Lan séng xanh |a cach thic diéu khién dong giao théng bang
cach phdi hop hé théng dén tin hiéu giao théng & cac nut giao théng lién ké nhau dé dam bao

phan I&n cac phwong tién di véi van téc nhat dinh trén truc chinh sé lién tuc gdp dén xanh.



Lwu dd thuat toan (Flow chart): So d6 (hodc lwu dd) bao gdm cac buéc, diéu kién logic va cac
diéu kién thoi gian md ta trang thai ctia cac pha va qua trinh chuyén pha trong diéu khién giao

théng linh hoat.

Lwu lwong giao théng (Traffic volume): Sé lwgng phwong tién (thwdng dwdi dang xe con quy
do6i (PCU) thédng qua modt mat cat clia dwdng trong mot khodng thei gian nhéat dinh (gid, ngay,

tuan, nam).

Lwu lvgng dong bdo hoa (Saturation flow rate): 1a sb lwong phwong tién I&n nhat trén mot
nhém lan coé théthdng qua nat giaotrong mot gior dwdi cac didu kién thuc té vé duwong, giao
théng, va cac diéu kién té chirc giao théng cu thé véi gia thiét nhém lan dé lién tuc nhan duoc

dén xanh trong mét gio'.

Giao théng phi co gi¢i (Non-motorized transport): Cac loai hinh chuyén ddng cla nguwdi va

phwong tién khéng dung déng co (di b, xe dap, xe do nguwdi va déng vat kéo).

Mat d6 giao théng (Traffic density): S6 lwong phwong tién trén mét dién tich nhat dinh cla
duwong tai mot thoi diém nhét dinh (thwdng duwoc thé hién qua sb phwong tién trén mot lan xe

trén moét km).

Mac dd chiém dung(Degree of occupancy): Ti |& phan trd&m vé thoi gian ma moét vi tri trén

dwong bi chiém dong (chiém chd) béi cac phuong tién.

Mtrc dd phuc vu (Level of service): Chi tiéu dinh lwgng dung dé danh gia chéat lwong khai thac
cua két ciu ha tang giao thédng théng qua viéc phan tich quan hé gitra lvu lwong giao théng,

coéng suét va van téc dong giao thdng, thoi gian tré, mirc d6 un téc.

Nut giao théng cé dén tin hiéu (Signalized intersection): Nat giao théng cé diéu khién giao

théng bang dén tin hiéu.

Nhém dén tin hiéu (Signal groups): Mot sb thiét bi dén tin hiéu giao théng cé cung chwong

trinh tin hiéu hodc c6 méi lién hé nhat dinh nhdm muc tiéu diéu khién dong giao thong.

Pha (phase): Mét tap hop trang thai tin hiéu khéng ddi ap dung dbi véi mot hodc moét sb

chuyén déng nhét dinh.

Quang duwéng thoat nat (Clearing distance): Khoang cach bao gém quang dwéng thoat nut co
ban va chiéu dai phwong tién quy wéc. Quang dwdng thoat nat co ban cla phwong tién
dwoc tinh t vach dirng xe dén diém giao cat gitra dong thoat nut va dong nhap nat (diém
xung dot). Bbi v&i trwong hop ngudi di bd, thi quang dwdng thoat nut co ban 1a khoang cach
gitba diém bat ddu qua duong va diém két thic cda vung xung dét gitra ngwdi di bd va dong

giao théng.

Quéng dwdng nhap nat (Entering distance): Quang dwéng tlr vach dirng xe vao nat dén diém

xung dot.Déi véi ngudi di bd d6 quang dwdng nhap nat 1ay bang 0.



So dd chubi pha (Phase sequence diagram): Hinh v& gébm pha va cac chudi pha trong diéu

khién dén tin hiéu cb dinh va diéu khién dén tin hiéu linh hoat.

Tin hiéu giao théong (Traffic signal): Tin hiéu anh sang mau (xanh, dé, vang, nhay vang) hoac
tin hiéu am thanh hoac dang ky tw dwoc s& dung dé chi dan va canh bao nhirng chuyén dong
dwoc phép cho ngudi va phwong tién tai nat giao thdng cé diéu khién bang dén tin hiéu.

Thoi gian chu ky dén (Cycle time): Khodng th&i gian tinh bang gidy dé chwong trinh tin hiéu
giao thédng hoan thanh mét chu ky day da.

Thoi gian chuyén pha (Phase transition time): khoang th&i gian tinh to luc két thic dén xanh
s&m nhéat ctia mot nhém tin hiéu trong pha nay dén luc bat dau thoi gian xanh muén nhét cla

mot nhém tin hiéu trong pha tiép theo.

Thoi gian xen ké (Intergreen time): khoang th&i gian tinh tir luc két thac dén xanh ctia mét
dong giao théng dén luc bat dau dén xanh cta dong giao théng khac.

Thoi gian dén dé (Red time): Khoang thdi gian dwoc biéu thi bang tin hiéu dé. Dong xe nhan
tin hiéu dd bat budc phai dirng lai.

Thoi gian dén vang (Amber time): Khoang thdi gian dwoc hién thi bang tin hiéu vang thé hién
sw chuyén tiép tir tin hiéu xanh sang tin hiéu dé.

Thoi gian dén xanh (Green time): Khodng th&i gian dwoc hién thi bang tin hiéu xanh. Dong xe
gap tin hiéu xanh dwgc phép chuyén dong.

Thoi gian dén xanh cé hiéu (Effective green time): Khoang thdi gian thuwc té cho phép céac
phwong tién di chuyén qua nut giao.

Thei gian vuot (Crossing time): Khodng thoi gian tinh tir khi két thic dén xanh t&i diém bat
dau thoi gian thoat nat.

Thoi gian nhap nat (Entering time): Thdi gian nhap nat 14 khodng thoi gian can thiét dé
phwong tién di hét quang dwdng nhap nat véi van tée nhap nut.

Thoi gianthoat nut (Clearance time): Thi gian thoat nat la khodng thoi gian can thiét dé
phuwong tién di hét quang dwdng thoat nat véi van te thoat nat.

Thoi gian tré trung binh clia mét phwong tién (Average delayed time): Khodng thdi gian trung
binh ma mét phwong tién phai dirng tai nat.

Vung xung dét (Conflict area): phan dién tich cGia nut giao théng trén doé hai hodc nhiéu dong
giao théng c6 giao cat néu chuyén ddng déng thoi.

Van téc tbi da cho phép (Desired speed): Van téc tdi da ciia mdt phwong tién dwoc phépchay

trén tuyén dudng.



Van téc dong xe trong lan séng xanh (Progression speed): Téc dd dwgc tinh toan nham cho
phép phwong tién chay khéng nglrng qua cac nut trong lan séng xanh, thé hién qua d6 déc
gitba dwérng trung tdm cla bang xanh véi truc thei gian cia biéu dd quang duwong - thoi gian,
trong diéu kién giao thong binh thwdng, Van tbc dong xe trong lan séng xanh thé hién van téc
cla cac phuwong tién dan ddu nhém phwong tién xuat phat sau dén xanh.

Van tbc thoat nut (Clearance speed): Van téc trung binh cla mét phwong tién chay qua
quéng dwong thoat nut.

4 Ky hiéu va thuat ngir viét tat

Ky hiéu Mo ta Pon vi

Ky hiéu chung

B Tin hiéu cho xe buyt [-]
C Tin hiéu cho xe dap [-]
CP Chuyén pha [-]
D Bo nhan dang [-]
HV Ti 1é phan trd&m phwong tién nang trong dong xe [%6]
L Diéu kién 16- gic [-]
LOS Mtrc dd phuc vu [-]
M Tham sé trong lwu d6 thuat toan []
MV Tin hiéu cho xe co gi&i [-]
ND Nhém dén tin hiéu [-]

Trang thai xuét hién [-]
P Tin hiéu cho nguoi di bo [-]

Yéu cau [-]
SP Chuwong trinh tin hiéu [-]
t Tham sé thoi gian [-]
T Diéu kién thoi gian [-]
TG Gian céach thoi gian [-]

Ky hiéu cac tham sé tinh toan

a Gia téc [m/s?]
a; Ti 1& lwu lwong clia dong giao thong i trong lan hén hop [-]

Bé rong lan [m/s?]

Do dbc doc chia dwong [-]
f Ti 1é thoi gian xanh [-]
fy Heé sbé diéu chinh dong bdo hoa theo bé rong lan [-]
fa Hé sbé diéu chinh dong bao hoa theo do dbc doc [-]
fov Hé sbé diéu chinh dong bao hoa theo thanh phan xe nang [-]



P 0,rp

P o,rt

Hé sé diéu chinh dong bao hoa theo ban kinh ré

Murc d6 bao hoa

khodng céach gilra 2 diém bang xanh lién ké

Chiéu dai phwong tién

Quang dwdng thoat nut

Quéng duwdng thoat nut co ban

Quang dwdng nhap nuat

S6 lwong phwong tién trung binh dén nat trong 1 chu ky

S6 lveng phuong tién 1én nhat c6 thé thoat nat trong khoang
th&i gian dén xanh

S6 lwong xecéthédirngtrongphamvinut

sb lwong chu kydéntrong1gi®

Kha nang thong hanh cda lan i trong mét chu ky

Kha nang théng hanh cla lan xe c6 doan mé réng ngan trong
mot chu ky

Chiéu dai hang che trung binh tai thoi diém két thuc den
xanh trong th&i gian quan sat (thuwong 1a 1 gid)

S6 xe dirng trong moét chu ky

S6 lwong khoang dirnggitra vach dirngvadwdngngangdi bd
Téng sb pha trong mét chu ky

S6 pha c¢6 thoi gian dén xanh dai hon thoi gian dén xanh téi
thiéu

Kha nang théng hanh cla dong ré phai trong trwdong hop
dwoc bao ho

Kha nang thong hanh trong trwong hop bao hé cho dong ré
trai

Kha nang théng hanh trén 1an xe c6 doan mé réng ngan

Kha nang théng hanh cda nut

Kha nang théng hanh cta dong ré trai trong th&i gian chuyén
pha

Kha nang théng hanh cta dong ré trai trong thoi gian khéng
bao hd

Kha nang théng hanh trong théi gian dwgc bao hd

Téng kha nang théng hanh cua dong ré phai dwoc bdo ho
tam th&i hodac khéng dwoc bao hd

Téng kha nang théng hanh cla dong ré trai dwoc bdo hd tam

thoi hoac khong dwoc bao hd

[m]
[PCU]
[PCU]

[PCU]

[-]
[PCU]
[PCU]

[PCU]

[PCU]
[PCU]
[-]

[-]
[PCU/h]
[PCU/h]
[PCU/h]
[PCU/h]
[PCU/h]

[PCU/h]

[PCU/h]
[PCU/h]

[PCU/h]
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Lwu lwvgng dong xe

Ban kinh ré

Lwu lwvgng dong bdo hoda

Lwu lwgng dong bao hoa tiéu chuén

Lwu lwgng dong bao hoa trén lan hén hop
Lwu lwgng bdo hoa clia dong di thang
Lwu lwong bao hoda cua dong ré phai

Lwu lwvong bao hoa clia dong ré trai

Thoi gian xanh cho dong ré phai khéng cé sw can tré cua

nguwoi di bo
Thoi gian chu ky thue té
Theoi gian chu ky téi thiéu
Thoi gian chu ky téi wu
Thoi gian den dé

Thoi gian déen dé-vang

Gian cach thoi gian gitra hai xe trong dong bao hoda

Gian cach thoi gian bao hoa co ban

Gian cach thoi gian ctia dong xe ré phai
Thoi gian nhap nat

Th&i gian xanh c6 nguwdi di bd qua duwong
Thoi gian thoat nut

Thoi gian dén xanh thuc té

Thei gian xanh cho dong di thdng

Th&i gian xanh cho dong ré phai

Thoi gian xanh cho dong ré trai

Thoi gian dén xanh co hiéu

Thoi gian xen ké

Thoi gian dén xanh tbi thiéu

Thoi gian dén vang

Thoi gian vuot

Thoi gian tré trung binh clia mét phwong tién
Thoi gian tré co ban

Thoi gian tré do tdc nghén

Thoi gian tré 1&n nhat ctia mot phuwong tién
Van téc cho phép

Van tbc dong xe trong lan séng xanh

[PCU/N]

[m]
[PCU/]
[PCU/]
[PCU/]
[PCU/N]
[PCU/N]

[PCU/h]
[s]

[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[s]
[km/h]
[km/h]
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Vin Van téc thoat nut [m/s]
PCU Xe con quy dbi PCU

5 Quy dinhchung
5.1 Trwéng hop can diéu khién giao thong bang deén tin hiéu

Viéc quyét dinh diéu khién giao théng bang dén tin hiéu can dwa vao cac diéu kién cu thé
sau, trir khi cé yéu cau cta co quan cé thdm quyén, nhung khdng lam thay dbi y nghia cla
céac diéu kién nay.

Diéu kién 1: Lwu lwong giao théng trong khoang thoi gian 8 gi» trong mét ngay binh

thuwong

Bang 1: Két qua khao sat lvu lweng phwong tién trong mét gidr trong 8 gi¢» khdo sat

Diéu kién A: Lwu lwong giao théng toi thiéu

Lwu lwong giao théng trong mdi gio (PCU/gid/hwédng)

SO lwgng lan xe trén moi ) ) ’ A ] Trén dwong phu (chi lay 1
hu 2. Trén duwdng chinh (TOng ca ) ) ]
wong tiép can S hwéng c6 lwu lwong giao
hai hwéng) . ) B
théng I&n nhat)

Puwong chinh  Puwdng phu | 100%* 80%° 70%° 56%° | 100%* 80%° 70%° 56%°

1 1 500 400 350 280 150 120 105 84
=2 1 600 480 420 336 150 120 105 84
=2 22 600 480 420 336 200 160 140 112

1 22 500 400 350 280 200 160 140 112

Diéu kién B: Sw gian doan ctadong giao théng lién tuc

Lwu lwong giao thdng trong médi gi& (PCU/gid/hwéng)

SO lwgng lan xe trén moi ) ‘ ’ A . Trén dwng phu (chi 14y 1
hué 2 A Trén duwdng chinh (Tong ca ] ) ]

wong tiep can S hwéng cé lwu lweng giao
hai huwéng) . . ‘
théng I&n nhat)

Puwong chinh  Duwdng phu | 100%* 80%° 70%° 56%° | 100%* 80%° 70%° 56%°

1 1 750 600 525 420 75 60 53 42
=22 1 900 720 630 504 75 60 53 42
=2 22 900 720 630 504 100 80 70 56

1 22 750 600 525 420 100 80 70 56
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Trong do:

- Cot a: Lwu lwong giao thong tdi thiéu trong mai gio.

- Cot b: St dung két hop gitra diéu kién A va B, sau khi thwc hién day da cac giai phap khac
nhwng khéng mang lai két qua.

- Cot c: C6 thé st dung khi tbc d6 lwu théng trén dwéng chinh vwot qua 60 km/h hodc trong
khu dan cw c6 s dan nhé hon 10,000 ngudi.

- Cot d: C6 thé dwoc sir dung trong truéng hop két hop gitra diéu kién A va B, khi tbc do lwu
théng trén dwong chinh vuot qua 60 km/h hoadc trong khu dan cw cé sbé dan nhé hon 10.000
nguoi.

Xem xét 1ap dat dén tin hiéu trong trwéng hop lwu lvong giao théng mot gid trong bat ky 8

gi& khao sat cia mot ngay binh thwong théa man mét trong hai tredng hop sau (Bang 1):

- Lwu lwgng xe/gi®r trén c& dwdng chinh va hwdng cé lwu lwong giao théng Ién nhét trén
dwong phu thda man cac gia tri trong ca hai cdt 100% cla Diéu kién A,hoéc:
- Lwu lwong xe/gi® trén c& dwdng chinh va huwéng c6 lvu lwong giao théng 1én nhat dwong

phu thda man cac gia tri trong ca hai cot 100% cutia Diéu kién B.

Ghi chi: Lwu lwong giao théng trén dwong chinh va dwéng phu can thu thap trong cung
khoang th&i gian 8 gid. Trén dwdng phu, lvu lwgng giao théng Ién nhét cé thé & béat ky

hwéng nao trong 8 gi¢ nay.

- Xem xét lap dat dén tin hiéu trong trwong hop lwu lwong giao théng mot gid trong bat ky 8
gi¢ khao sat ciia mot ngay binh thuwdng thda méan ca hai trwdng hgp sau (Bang 1):

- Lwu lwong xe/gi® trén ca dwdng chinh va hwéng cé lwu lwong giao théng I6n nhét trén
dwong phu thda man cac gia tri trong ca hai cot 80% cta Diéu kién A,va

- Lwu lwgng xe/gi® trén c& duwdng chinh va huéng co luu lwong giao théng Ién nhat dwong

phu thda man céc gia trj trong ca hai cot 80% cla Diéu kién B.

Ghi chi: Lwu lwgng giao théng trén dwdng chinh va dwdng phu can thu thap trong cling
khodng th&i gian 8 gier cho méi diéu kién A va B. Tuy nhién 8 gi®& théda man diéu kién A khong
can thiét phai trung véi 8 gid thda man diéu kién B. Trén dwong phu, lwu lwong giao théng
I&n nhét c6 thé & bat ky huéng nao trong 8 gidr nay.

Diéu kién 2:Lwu lwong giao théng trong mét gi® bat ky trong khoang th&i gian khao sat
4 gio trong mot ngay binh thwong.

Lwu lwong giao théng clia mét gi®r trong 4 gid trong mot ngay binh thuwérng thda méan diéu
kién sau: diém giao cét gita lwu lwong giao théng trén dwong chinh (c& hai chiéu) va lwu
lwong giao théng trén dwong phu (chi 1y 1 chiéu co lwu lveng Ién nhat) ndm trén duong

cong trongHinh 1.
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Pwéng chinh (PCU/gid/huwréng)

CHU THICH: *115 1a lwu lwgng nhd nhét trén dwéng phu hai hodc nhidu hon hai lan va * 80 1a lwu lwgng nhd nhét trén 1
dwong phu co 1 lan.
Hinh 1: Lwu lwong phwong tién giao thédng clia 1 gi®» bat ky trong 4 gi® lién tuc trong trwdng hop

théng thwdng

Trong trwdng hop van téc dwdng chinh > 60 km/h, nat giao nam trong khu dan cw cé sé dan
nhé hon 10,000 ngwdi:diém giao cét gitra lwu lwong giao thong cta 1 gid bat ky trong 4 gid
trén dwdng chinh (ca hai chiéu) va lwu lwong giao théng trén dwdng phu (chi lay 1 chiéu cé

lwu lwong I&n nhat) ndm trén dwdng cong trongHinh2.
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BPwéng chinh (PCU/gid/hwréng)

CHU THICH: *80 la Iwu lwgng nhé nhat trén dwdng phu hai hodc nhidu hon hai lan va * 60 1a lwu lwgng nhé nhat

trén 1 dwdng phu c6 1 lan.
Hinh 2: Lwu lwgng phwong tién giao thong cla 1 gi¢r bat ky trong 4 gi®r lién tuc tai khu dan cw cé it
hon 10,000 nguoi va téc dd cho phép >60km/h

Diéu kién 3: Lwu lwong giao théng gi® cao diém

Chi ap dung trong nhitng trwdng hop dédc biét: khu vwe van phong, nha may san xuét hoac
cac khu cdng nghiép hodc cac khu vc c6 nhiéu xe tai trong sirc chiva I&n cé phat sinh sb
lwong xe lén trong mdt khoang thdi gian rat ngan. Trong trwdng hop nay, xem xét dén tin
hiéu néu mot trong hai diéu kién sau day thda man:
(i) Diéu kién thtr nhat: Lwu lwong trong 1 gi (gdm 4 khodng 15 phut lién tuc bat ky) théa
man ca ba diéu kién sau:
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- Tbng thoi gian tré cla phwong tién trén dworng phu (mot hwéng) cé bién divng (STOP)
bang hodc vt qua 4 xe-gid cho mét lan, hodc 5 xe-gi® cho hai lan

- Lwu lwong trén dworng phu dé (moét hwéng) bang hodc vwot qua 100 xe/gid cho moét lan
hoac 150 xe/gi® cho hai lan

- Tbng lwu lweng théng qua trong gier bang hodc vuot qua 650 xe/gid véi nga ba, bang hoac
vurot qua 800 xe/gid v&i nat co tr 4 nhanh tré 1én.

(i) Diéu kién thi hai:
Diém giao cét gitra lwu lwong giao théng trong mét gior trén dwdng chinh (ca hai chiéu) va lwu
lwgng giao théng trén dwéng phu (chi ldy 1 chiéu cé lwu lwong I&n nhat) ndm trén dwong

cong trong Hinh 3.
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- \\
500 N ‘*-\ > 2/an & =2 lan
= \\,\\\\ v 1
o ; .
.5 /22Ian&1lan
E% 2 300 \"‘"--.\""“-.>\m PN
§ =} ~ H“N}QM &I1 lan ]
T —
Glg 200 ~{ )
o S~ 150
100 T 1100

400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800
Pwéng chinh (PCU/gid/hwrdng)
CHU THICH: *115 14 lwu lwong nhd nhét trén duéong phu hai hodc nhiéu hon hai 1an va * 80 1a lwu lwgng nho
nhat trén 1 dwdng phu cé 1 lan.

Hinh 3: Lwu lwgng phuong tién giao thdng trong gi® cao diém trong trwdng hop thdng thudng
Trong trwéng hop van téc dworng chinh > 60 km/h, nat giao ndm trong khu dan cw cé sb dan
nhé hon 10,000 ngudi, diém giao cat gitra lwu lwong giao théng trong mot gid trén dwdng
chinh (c& hai chiéu) va lwu lwong giao théng trén dwdng phu (chi lay 1 chiéu c6 lwu lwong 16n

nhat) nam trén duwéng cong trong Hinh 4.
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CHU THICH: *100 la lwu lwgng nhé nhét trén dweng phu hai hodc nhiéu hon hai hwéng va * 75 1a lwvu lwong nhd

nhat trén 1 dwérng phu c6 1 lan.
Hinh 4: Lwu lwong phwong tién giao thong trong gi¢r cao diém tai khu dan cw it hon 10,000 ngudi
va téc do cho phép >60km/h.
Diéu kién 4: Lwu lwong ngwdi bd qua nat trén truc dwong chinh.
B tri diéu khién giao thédng bang dén tin hiéu khi lwvu lwong nguoi di bd théa man mot trong
hai diéu kién sau:
(@ Trong mot gid trong 4 gid bat ky trong mot ngay, diém giao cét gitra lwu lwong giao
thdng trong mét gi®r trén dwdng chinh (ca hai chiéu) va lwvu lwong ngudi di bd trong mot gier trén

dwdng chinh (ca hai chiéu) nam trén duwdng cong trong Hinh 5.
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Pwarng chinh (PCU/gid/hurdng)

Hinh 5: Lwu lwgng ngwdi di bd trong mot gior bat ky trong 4 gid khéo sat lién tuc trong ngay
binh thuwong
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(i)  Trong mot gir bat ky, diém giao cét gitra lwu lwong giao thong trong mot gidr trén
dwong chinh (ca hai chiéu) va lwu lwong ngudi di bd trén dwdng chinh (ca hai chiéu) nam trén

duwdng cong trong Hinh 6.

700
600
500
400
300

200

dudng chinh trong mét gid

100

Téng Iuu lwgng ngudi di bd théng qua

300 400 S00 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

Puwéng chinh (PCU/gid/hwéng)

Hinh 6: Lwu lwong nguwdi di bd trong mot gid cao diém
Diéu kién 5:Diéu kién giao théng qua trwéng hoc

Viéc bd tri dén tin hiéu giao thdng tai doan dwong di qua truong hoc dwoc xem xét trong
trwong hop sd lwong khodng tréng tdn tai trong dong giao thdng vao thdi diém cé hoc sinh
qua dwdng it hon thoi gian can thiét cho hoc sinh qua dwéng va cé tdi thiéu 20 hoc sinh qua

dwong trong gi® cao diém (dau, cubi gi& hoc).

Trwée khi quyét dinh st dung sir dung dén giao théng tai cac vi tri céng trwdng hoc, can xem
xét ap dung céac bién phap khac phuc hau qua khac nhw cdm bién canh béo, g& gidm téc, bd
tri dén nhay, gi¢i han téc dd trong khu vwc qua trwéng hoc, ngwdi hwéng dan hoc sinh qua
dworng hodc ham/cau vuot cho ngudi di bo.

Trong trwdng hop vi tri dén dw kién gan véi vi tri dén hién tai trén truc chinh (nhé hon 90 m),
thi khédng nén bé tri dén tin hiéu trwéc cong trwdng, triv khi viéc bé tri nay khéng anh huéng
dén viéc chuyén dong cta dong giao théng chinh.

Diéu kién 6: Diéu kién phdi hop tin hiéu giao théng mang Iwéi (lan séng xanh)

Viéc bb tri phdi hop diéu khién dén tin hiéu giao thong sé duwoc xem xét néu mdt trong nhirng
yéu t6 sau day dwoc théa man:

- DPuwdng mot chiéu hodc dwdng hai chiéu nhung dong phwong tién chi yéu lwu thong & mot
hwdng, tin hiéu diéu khién giao théng nut lién ké khéng dam bao dwoc sy lién tuc cha dong
phwong tién.

- DPuwong hai chiéu trong débao hiéu diéu khién giao théng lién ké khéng dap &ng duwoc mirc

dd lién tuc can thiét cia dong phuwong tién va sw chuyén déng ctia dong xe;

Diéu kién 7: Tai nan giao thong:
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C6 thé 14p dat dén tin hiéu giao théng tai nat giao trong trwéng hop cac yéu td sau xay ra
déng thoi:

- Viéc ap dung cac phwong an thay thé nhdm gidm thiéu tai nan giao théng khoéng dem lai
két qua mong muén;

- Co6 5 hodc nhiéu hon vy tai nan xay ra trong mét nam gay thiét hai vé ngwoi va tai san, ma
c6 thé dwoc cai thién bang viéc diéu khién giao théng bang dén tin hiéu;

- Trung binh mdi 8 gi® trong ngay, cac dwong truc chinh va dwong phu ¢ lwu lweng giao
thdng thda man diéu kién trong 2 cot 80%(b) & trudng hop A hodc 2 cot 80%(b) cla trwerng hop B
(dwoc trinh bay & diéu kién 1); hodc lwu lwong ngudi di bd khéng nhé hon 80% lwu lvgng nguodi

di bd dworc trinh bay trong diéu kién 4.
Diéu kién 8: Mang lwéi dworng bo

Viéc 1ap dat hé théng diéu khién giao théng bang dén tin hiéu sé dwoc xem xét néu cac
nghién clru ky thuat chi ra rang tai cac nut giao théng cla hai hay nhiéu dwéng chinh thda

man mot hodc ca hai diéu kién sau:

- Tdng sb lwong phwong tién tai nat, hodc nhap nit trong mot gio cao diém cla mot ngay
binh thwdng I&n hon 1000 phwong tién va mirc lwu lwgng giao thdng dy bao trong 5 nam téi dat
yéu cau trong diéu kién 1,2 va 3 da dwoc trinh bay & trén;

- Téng sb lwgng phwong tién tai nat, hodc nhap nut trong mét gi& cao diém I&n hon 1000
phwong tién trong méi gi® trong khoang thdi gian khao sat 5 bat ky trong 2 ngay cudi tuan (thir 7

hoac chi nhat).
DPuwong chinh trong diéu kién nay can théa man mét trong sb diéu kién sau:

- La dwong truc chinh két néi mang lwéi dudng.

- Két ndi khu vie vanh dai va ngoai 6, cac clra ngd thanh phd

- La dwong truc Ion trong cac ban quy hoach chinh thirc dwoc phé duyét
Diéu kién 9: NGt giao gan giao cat véi dwong sat
Viéc |ap dat tin diéu khién giao théng sé duoc xem xét khi cd hai diéu kién sau dwoc thda
man:

- M6t nhanh duwéng bo giao cat véi dwdng sat dwoc kiém soat bdi tin hiéu DUNG hodc DI
CHAM va khoang céach téi thiéu tinh tlr tam giao cét clia dwéng ngang tdi vach dirng d6 cla nut
giao gan nhét trong pham vi42m.

- Trong khoang thdi gian dwéng sat di qua, diém giao cat gitra lwu lwong giao théng trong
mot gid trén dwong chinh (ca hai chiéu) va lwu lwong phuong tién trén dwong phu (chi lay mot

chiéu, tir nat di téi dwdng ngang) nam trén dd thi minh hoa trongHinh 7, 8.
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Hinh 8: Nut giao gan v&i duwéng sat, mét lan tiép can trén dworng phu
CHU THICH:
*25 13 lwu lwong nho nhét trén dudng phu
*D 1a khodng cach dwoec tinh tlr gidi han an toan tinht dwdng ray (1,8m) t&i vach dirng d6 cla nat giao

gan nhét.

5.2 Nguyén tac thiét ké diéu khién giao théng bang deén tin hiéu

5.2.1 Nguyén tac chung

Can c6 sy phéi hop gira phwong an thiét ké dén tin hiéu va phwong an té chirc giao théng.
Loai bd hodc han ché t&i mirc thAp nhat cac xung dot giao théng tai nut giao. Cac xung dot
nghiém trong gitra cac chuyén ddng phai dwoc dat & cac pha khac nhau.

Hé théng dén tin hiéu giao théng phai dwoc van hanh lién tuc, theo cac gi® trong ngay, cac
khung gi® trong ngay hodc theo lwu lwong giao théng thwc té. Trong nhirng thoi diém cé lwu
lwong giao théng thap (00:00 — 04:00 AM), c6 thé ap dung ché d6 dén nhay vang.

Trong trwdng hop khéng cé cac tin hiéu dén danh riéng cho tirng phwong thirec giao thong, tin

hiéu dén danh cho xe co gi¢i sé ap dung cho tat ca cac déi twong tham gia giao théng.
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Trwdng hop khong thiét ké lan danh riéng cho xe dap, xe dap s& dung chung tin hiéu véi
phwong tién co gidi. Trwong hop thiét ké lan danh riéng cho xe dap tai nat, cé thé bd tri xe

dap & mot pha riéng biét hodc phdi hop véi tin hiéu cla nguwdi di bo.

Phwong tién céng céng co6 thé sir dung chung tin hiéu véi phwong tién co gi¢i khac hoc wu
tién tin hiéu cho giao théng cdng céng. Truwdng hop wu tién tin hiéu cho giao théng cdng céng

can dam bao thdi gian xanh tbi thiéu.

Thoi gian tin hiéu va chu ky dén phai phu hop véi lwu lwgng giao théng va én dinh trong
khoang thdi gian nhat dinh tdi thiéu 3 nam. Khi thiét k& hodc lap quy hoach nut giao, lwu

lwgng giao thdng phai dwgc dy bao & nam twong lai (5 nam).

Bién phap diéu khién giao thdng can phai ddm bao cau tric cia mot chwong trinh tin hiéu, toi
da kha nang phuc vu ctia nut giao théng, an toan giao théng va gidm thiéu thoi gian tré, chiéu
dai hang ch& ciing nhu tiéu hao nhién liéu, khi thai, tiéng 6n va dam bao kha nang phdi hop
va thich (rng v&i bién phap diéu khién clia cac nuat giao 1an can.

5.2.2 Nguyén tidc dam bao an toan

Giam thiéu tan suét va m&c d6 nghiém trong clGa cac va cham giao théng. Loai bd nhirng
xung doét nghiém trong gilba cac phwong tién co gidi, gilra phwong tién co giéi va phi co gioi.
Céc chuyén dong co6 xung dot truc tiép phai dwoc dat & cac pha khac nhau.

Céan dadm bao an toan cho tat ca cac nhom dbi twong yéu thé (tré em, phu nir, nguoi gia,
ngwdi tan tat) va nhomddi twong dé bi tdn thwong trong tham gia giao théng (di bd, xe dap va
Xe may).

Két hop chat ché gitra thiét k& dén va mat bang té chirc giao théng dam bao tdm nhin, bién
bao hwéng dan, kiém soat tbc dd dong giao théng khi vao nat, lan ré trai/phai.

Dinh ky danh gia hoat ddng clia nat giao, thdng ké cac vu tai nan giao théng cé lién quan téi
nat giao théng cé dén tin hiéu, thwc hién cac bién phap diéu chinh d& phong ngtra cac vu va
cham twong ty trong twong lai.

5.2.3 Tang cwéng kha nang tiép can cho ngwei di bd va giao théng hai bén dwéng

Cé tin hiéu dén va wu tién cho van tai phi co gi¢i (xe dap, di bd) va cac nhém dbi twong yéu
thé, nhém dbi twong dé bi tdn thwong trong tham gia giao théng. Té chirc 16 trinh chuyén
ddng cho giao théng phi co gi¢i theo dweng di ngan nhét cé thé.

Dam bao ngwdi di bd cé da théi gian qua dwdng mot cach an toan, thoai mai va thuan tién.
Tin hiéu xanh cho nguwdi di bd cé thé dwoc bd tri @ mot pha riéng biét hodc phdi hop trong
cung mét pha cla phuong tién co gidi. Trwdng hop phdi hop véi tin hiéu phwong tién co gidi

trong cung mot pha, tin hiéu xanh cho nguwoi di bd phai dwoc bat dau sém va két thuc mudn
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so v&i tin hiéu xanh cGia dong chuyén ddng xe co gidi (ré trai/ré phai) hodc cung tin hiéu véi

dong phwong tién di thang.

Ap dung téi da cac giai phap t6 chirc giao thong dé hd tro nguei di bd an toan (dai phan cach,

lan can) khi diéu kién thwc té cho phép.
5.2.4 Pam bao sw di chuyén trat tw va hiéu qua
Loai bd hodc han ché t&i mrc thdp nhat cac chuyén déng xung ddt trong qua trinh phan pha.

Tin hiéu dén giao théng s&r dung cho dong giao théng co gi¢i dwoc bd tri theo trinh ty sau:
XANH => VANG => DO => BDO/VANG => XANH. Tin hiéu dén danh cho nguoi di bd theo trinh
tw sau: XANH-DO. Tin hiéu dén nhay vang cé thé dwoc st dung dé& canh bao nguy hiém, chu

y quan séat.

D6i véi tin hiéu dén xanh sém hoac wu tién cho dong ré trai, ré phai phai dwoc thwc hién

bang mii tén mau XANH thé hién huwéng chuyén déng cho phép.

Phwong an lwa chon can ddm bdo hiéu qua téng thé, gidm thiéu thoi gian chd, cw ly di

chuyén, lwong khi phat thai tai nut.
5.2.5 Dam bao téi da héa lwu lwong giao théng qua nat
Thoi gian dén xanh tirng pha phai dat cong suat théng qua téi da dbi véi nut.

Chuwong trinh tin hiéu can duoc thiét ké cho cac khoang théi gian ¢6 nhu cau giao théng khac
nhau (céc gio trong ngay, khoang thoi gian trong ngay, ngay trong tuan hoac theo mua, theo

sw kién) hoac linh hoat theo trang thai dong giao théng.

Xem xét t&i cac gidi phap tb chirc giao théng khac nhw: dwdng mét chiéu, gidam sb lwong cac
tuyén dwong tiép can, han ché cac phwong tién ré hodc xem xét diéu chinh mat bang nut, bd
tri dao trung tam, ddo dan hwéng, phdi hop véi bién phap diéu khién giao thédng & nhirng nut

lan can.
5.3 Pham vi ap dung vé mat khéng gian

Céc nguyén tac thiét ké trong tiéu chuén thiét ké té chirc didu khién giao théng béng den tin
hiéu c6 thé ap dung cho tat ca cac nut giao thdng tai cac dd thi c6 quy mé khac nhau nhd,
trung binh, I&n.
Trong trwérng hop can thiét ké dén tin hiéu giao théng tai cac khu vie ngoai dé thi, dwong coé
tbc dd gidi han Ién hon téc d6 gi¢i han trong dd thi, cAn cé giai phap td chirc giao théng
nham kiém soat tdc d6 cla dong phwong tién trwdc khi vao nat vé mire te do gidi han trong
khu vuc dé thi, bao gom:

- Murc gidm tbc do tbi da cho mét 1an Ia 20 km/h (tr 100 km/h mudn gidm xudng 60 km/h can
hai lan han ché téc dd, 1an mét tr 100 km/h xubng 80 km/h, Ian hai ttr 80 km/h xudng 60 km/h)
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- V6&i mot 1an gidm téc: Ap dung it nhat 2 bién bao han ché tbc dd 1ap di I&p lai, kém theo 1
g® gidm téc theo quy dinh ctia phap luat hién hanh.

- Gia tdc gidm tbc ti da cho phép dbi véi nguoi lai: 3,4-3,5 m/s2.
Céc huwéng dan thiét ké diéu kién dén tin hiéu trong tiéu chudn nay khdng ap dung cho duwéng

cao téc.

5.4 Thiét ké t6 chirc diéu khién giao thong bang dén tin hiéu tai cac nat giao
cat giira dworng sat — dwong bo

Can thuwc hién theo quy dinh phap luat hién hanh vé bdo ddm an toan giao thdng dwong sét

tai cac dwdng ngang do co quan cé thdm quyén ban hanh.

Viéc thiét ké dén tin hiéu tai dwdng ngang can tuan tha theo nguyén téc wu tién cho dwéng

sét.

Yéu c3u tin hiéu wu tién cta dwdng sat can dwoc gliri & thoi gian phu hop dé dén tin hiéu tai

nat giao du thoi gian tinh toan, thiét ké wu tién cho dwéng sat.

5.5 Thiét ké lién quan t&i cac coéng trinh khac

Thiét k& mai hodc cai tao nat giao thdng diéu khién bang dén tin hiéu lién quan dén cac cong
trinh nhw: dwong giao théng, mat bang nat giao théng, vach son, bién chi dan, dao giao
théng, nat giao tin hiéu dwong bd véi duwong séat, chiéu sang, thiét bi truyén dan va cac cong
trinh khac (néu cé) can tuan thd cac quy dinh, tiéu chuan hién hanh cé lién quan cta Nha

nwdc.
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6 Thiét ké chwong trinh diéu khién tin hiéu

Bang 2: Quy trinh thiét ké diéu khién giao thong bang dén tin hiéu

TT Bwéc thye hién Néi dung thwc hién
Thu thap sé liéu ddu vao nham danh gia so bd tinh
g Khao sat hién trang va thu | trang giao thoéng tai nat theo cac ndi dung cu thé: mat
3 thap sé liéu. bang, lwu lwong giao théng, tinh hinh tai nan giao
théng.
] S | Khao sat mat bang nut giao théng nham phuc vu cong
Buwéc | Khao sat mat bang nut giao o _ L
tac thiét ké to0 chic giao thdng va den tin hiéu & giai
1.1 thong. )
doan tiép theo.
Thu thap/dvy bao lwu lvgng giao théng co gi¢i (hién tai
Budc | Lwu lwong giao théng (hién | va twong lai) trén tt cd cac huwéng vao nut theo tirng
1.2 tai va twong lai). chuyén dong (di thang, ré trai, ré phai, quay dau) va
nguwoi di bd qua dwdng.
Trwdng hop da cé phwong an td chirc giao théng, can
thu thap théng tin vé cac bao hiéu dwdng bo: phan lan,
Buéc | Khao sat phuong an td | CAC bién bao hiéu, vach son, tin hiéu diéu khién, cac
1.3 chirc giao thong chuyén dong dwoc phép trong mét pha tin hiéu.
Trong trwdng hop nat méi can thu thap théng tin vé
phwong an thiét ké t6 chirc giao théng.
Budc . _ Thu thap théng tin vé tai nan giao thédng trong pham vi
Tai nan giao théng. . i
1.4 mat bang nut giao.
g Xac dinh sy can thiét cta | Xac dinh sw can thiét ciia dén tin hiéu dwa vao cac chi
2 | dentin hiéu tiéu cu thé
o ‘ Thiét k& mat bang td chirc giao théng phdi hop va hd
2 Thiét ke ‘mat bang rlut giao tro cho dén tin hidu.
® | théng dién khién bang dén o ) ,
g Xem xét kha nang thiét ké va sy can thiét cta lan ré tréi

tin hiéu

va lan ré phai riéng biét.
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TT Bwéc thye hién Noi dung thwc hién
Xem xét
nhirngdonggiaothéngkhéngxungddt,donggiaothdngxung
< dot, va dong giao thdng xung ddétmot phan trong mot
& | Phanpha pha tin hiéu.
=
@ Xac dinh sé pha dén can thiét, phan pha, chudi pha va
trinh tw pha cho cac dong giao thong trong mot chu ky
den.
0 Xac dinh cach thic diéu | Xac dinh cach thire didu khién giao théng phi hop véi
§ khién dén tin hiéu giao | muc tiéu, phwong an té chirc giao thong va vi tri ctia
o thdng nut giao trén mang lwéi duwdng.
© ; ’ 7 ~ 2 . . < ’ “ A
o Lap ké hoach thoi gian tin Tinh toan phan bo th&i gian cho tirng pha tin hiéu trong
° N mot chu ky deén.
> hiéu
11]
Budc o . Xac dinh thoi gian chuyén pha Ién nhét cla tirng pha
Th&i gian chuyén pha . ) o
6.1 den trong mét chu ky dén.
Bwée | o . Xac dinh thoi gian cia moét chu ky dén
Tinh toan dong bao hoa
6.2
Buwdc | Tinh toan thoi gian chu ky | Lwa chon gia tri chu ky dén thich hop dé lap pha trén
6.3 | den téi wu. co s& thoi gian cho mét chu ky dén téi wu.
Buwdc | Tinh toan thoi gian chu ky | Kiém tra diéu kién th&i gian chu ky téi thiéu
6.4 | toi thiéu
Bwdc | Tinh toan théi gian dén | Xac dinh théi gian dén xanh clia cac dong chuyén dong
6.5 | xanh trong chu ky den da Iwa chon & Buwdc 6.3 va 6.4.
Buwéc | Tinh toan thoi gian dén | Tinh toan thoi gian dén xanh thuc té cho tirng dong
6.6 | xanh cé hiéu chuyén dong trong mot chu ky dén.
Vé so dd ké hoach tin hiéu | Thiét lap trinh tw b6 tri pha dén va chuyén pha tin hiéu
Buwéc | cho tirng dong chuyén | cho dong giao théng co gidi, phwong tién van tai hanh
6.7 |dong hoac lwu dd thuat | khach cdng cong va ngudi di bo.
toan
Vé biéu dd k& hoach tin | Thiét lap trinh tw bé tri pha dén va chuyén pha tin hiéu
Buwdc | hiéu cho tirng dong chuyén | cho dong giao théng co gidi, phwong tién van tai hanh
6.8 | dong hoac biéu dd logic | khach céng cong va ngudi di bo.

diéu khién
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TT Bwéc thye hién Noi dung thwc hién

DPanh gia chat lvong dong giao théng tai nut theo cac
Danh gia mirc d6 phuc vu | chitiéu tinh toan: Kha nang théong xe, dw trir nang lwc

cla tirng dong giao théong | thdng hanh, théi gian cham xe trung binh ctia mét xe va

Buwéc 7

tai nat. chiéu dai dong xe ch& clia lan giao théng theo phuong

an va két qua tinh toan chwong trinh dén tin hiéu.

Quy trinh thiét ké diéu khién giao théng bang dén tin hiéu bao gébm bay buéc (Bang 2) dwoc

ap dung khi thiét k& mai, nang cép cai tao hoac quy hoach nut giao théng. Trong dé:

- Buwédc 1: Cong viéc khao sat hién trang mat bang va té chirc giao thong cin phai cap nhat
khi cé sw thay ddi v& yéu té hinh hoc, bién phap té chirc giao thong, nang cap cai tao nut giao.
Céng viéc thu thap lwu lwong giao thédng can phai 18p lai, cap nhat lién tuc khi ap dung chwong
trinh tin hiéu linh hoat.

- Buwéc 3 can phai cap nhat khi cé sw thay ddi vé& yéu té hinh hoc, bién phap té chirc giao
théng, nang cap cai tao nut giao.

- Buéc 4, bwdc 5 va bwdc 6 can phai lap lai va cap nhat khi co sw diéu chinh vé bién phap
t& chirc giao thdng, yéu td hinh hoc ctia nut giao hodc lwu lwgng giao théng.

- Buwédc 7 can phai thwe hién hang nam nham tdi wu hda chwong trinh dén tin hiéu.

Quy trinh thiét ké& diéu khién giao thdng bang dén tin hiéu dwoc ap dung cho ca chwong trinh

tin hiéu cd dinh theo thi gian va tin hiéu linh hoat.

6.1 Khao sat hién trang va thu thap sé liéu

6.1.1 Khao sat mat bang nat giao théng

6.1.1.1 Pham vi khao sat

Khi xac dinh pham vi khdo sat mét bang nuat giao théng phai ddm bado cac yéu cau sau:

- Bao quat toan bé hién trang/phwong an té chirc giao théng tai nat (nat giao bang hoac nut
giao khac mirc), cac bao hiéu giao thong lién quan dén nat, cac diém quay dau xe, lan chuyén
hwdng, diém drng dd xe buyt trwéc hodc sau nat giao va vi tri cac thiét bi céng nghé phuc vu
cbng tac thu thap di liéu, giam sat giao thong.

- Pham vi khao sat phai I&n hon khodng cach tbi thiéu nhin thdy dén tin hiéu tinh tr vi tri
vach dirng xe ra cac hwéng cong thém quang dwong dirng xe téi thiéu (dwoc quy dinh trong
TCXDVN 104-2007).

6.1.1.2 N6i dung khao sat mit bang nut giao théng
Yéu cau khi khdo sat mat bang nat giao théng:

- Binh @b khu vuc nut giao ti 1& 1:500
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- Thé hién ré phan xe chay (bé rong lan xe chay, sé lan xe, cac lan phu), 1& dwdng, dai phan
cach, hé dwong, dweng cong nam, do dbc doc, bién bao hiéu, vach son, ddo giao théng, cot dén

tin hiéu, cot dén chiéu sang ranh thoat nwéc, dwong cdng ngdm phi hop véi hién trang thuc dia.
Céc yéu ciu vé do vé ban do dia hinh ty I& 1/500 dwgc néu trong TCVYN9398:2012.

Két qua do vé can thé hién trén ban vé binh dé dinh dang ban vé ky thuat. Cao do diém do
phai thé hién dén centimet trén ban vé, cac dwdng déng mirc phai vé véi khoang cao déu 0,5
-1m.

6.1.2 Khao sat lwu lwong giao thong
S6 liéu khao sat giao théng bao gom:

- Lwu lwong giao thédng dé tinh toan cac chwong trinh tin hiéu giao théng bao gébm: Lwu
lwong giao théng co gidi, phi co gi¢i va thanh phan phwong tién theo méi hwdng vao nat (di
théng, ré trai, ré phai, quay dau)hodc theo lan va theo gid trong ngay.

- Tham sé cla dong giao théng dé danh gia tinh hiéu qua ctia mét chwong trinh tin hiéu bao
gdm: Sé l1an ding xe, thoi gian tré, chiéu dai hang ch®, van tbc dong giao théng, gidn cach
phwong tién theo thoi gian, khodng thoi gian dirng d6, mat dé giao théng, un tac giao théng trén
cac huéng theo cac gior trong ngay, theo ngay trong tuan.

- Théng ké cac trwdng hop xay ra tai nan giao théng tai nit nhw: tai nan giao théng gitra
phuwong tién ré trai va dong giao thong huéng déi dién hoéc tai nan gitra phwong tién co gidi va
nguoi di bd hoac xe dap bang qua dwong.

- Sélieu chwong trinh dén tin hiéu: Chu ky dén, thoi gian dén xanh, thoi gian dén xanh cho
ngudi di bd, xe dap, van tai cong cdng (néu co), sé lwong pha va trinh tw pha.

6.1.3 Khao sat hién trang/phwong an té chirc giao théng tai nut
Mat bang nut giao théng phai thé hién ré:

- Bién phap t6 chirc va diéu khién giao théng tai nat dbi véi phwong tién co gioi, van tai
cong cdng, xe dap, ngudi di bd, va cac hwéng chuyén dong clia dong giao théng trong cac pha tin
hiéu.

- Céac loai bién bao hiéu (hwdng dan, hiéu 1énh, cdm, canh bao) dbi v&i phwong tién co gidi
va phi co gioi.

- Céac loai son ké phan lan, dai di bd qua dwdng, khu vie dé xe, vach son trén hé dudng.

- Céc giai phap tb chirc giao thdong khac néu cé (g& gidm téc, ddo dan hwéng, lan chuyén
hwéng, dai phan cach)

- Thu thap phwong an thiét ké té chirc giao thong (nut giao thong thiét ké maéi)

Két qua khao sat phai dwoc thé hién trong mat bang té chirc giao théng.
6.1.4 Khao sat an toan giao thong

Thu thap cac sb liéu vé:
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- Téan suét xayra tai nan giao théng va téng s vu tai nan giao théng xay ra trong mot nam ter
cac ngudn théng ké chinh thirc.

- Heé s6 tai nan twong dbi: Sé6 vu/ 10° xe, dworc tinh toan theo cong thirc sau:

K, = w Q)
M. 25
Trong do:
Kn : Hé sb tai nan twong dbi (vu/ 10° xe)
Ka . Hé sb6 khong ddng déu trong nam
G . Sb tai nan giao thédng trong ndm (vu/nam)
M :  Téng lwu lwong giao thdng vao nuat (xe/ngaydém)

Hé sé tai nan dwoc danh gia nhw sau:

- Khi K,< 3: Nut khéng nguy hiém.

- Khi K, = 3-8: Nut it nguy hiém.

- Khi K, = 8-12: Nguy hiém, can cai tao nut giao.

- Khi K,> 12: Rat nguy hiém, can cai tao nut giao
6.2 Xac dinh sw can thiét cta deén tin hiéu
Tw két qua khao sat va phan tich hién trang giao théng tai nat giao nhw lwu lwong giao théng,
van tadi HKCC, xe tai I&n, ddc diém nut giao trén mang ludi, ty 1& ngudi di bd, tai nan, chat
lwgng dong giao théng, tinh trang un tac giao théng. Xem xét:

- Céc trwong hop can diéu khién giao théng bang dén tin hiéu theo cac diéu kién trong muc
5.1

- Dé xuét cac giai phap cai thién td chirc giao théng hodc diéu chinh mat bang nut giao (néu

can).
6.3 Thiét ké mat bang nat giao thong dién khién bang dén tin hiéu

Quy hoach va thiét ké& nat giao théng can tuan theo céac tiéu chuan hién hanh cé lién quan.
Tiéu chuan nay dé cap dén cac ndi dung cé lién quan téi bd tri mat bang phuc vu thiét ké dén

tin hiéu giao théng.

Thiét ké mat bang va phwong an té chlre tai nut giao la moét phan khdng thé tach roi trong

thiét ké diéu khién giao théng bang dén tin hiéu.

Dén tin hiéu chi c6 thé hoat dong hiéu qua trén nén tdng mot mat bang cé phwong an td chire

giao théng hop ly.

6.3.1 Xac dinh cac dong chuyén déng tai nat
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Xem xét cac dbi twong chuyén dong tai nat nhdm xac dinh cac chuyén dong coé thé cé va cac
xung dot cua tat ca cac ddi twong tham gia giao thong trong khu vwc nut giao bao gém

phwong tién co gi&i, phi co gidi, nguwdi di bé (Hinh 9).

~ ) D‘ d
® Xung dot vai xe dap ———— DOong xe dap

st Dong xe co gidi

O Xung dot véi phu‘;Brng tién co gidi <=p Ngudidibd

Hinh 9: Cac chuyé&n dong va céc loai xung dét tai nit giao nga tw
6.3.2 Phéan lan xe

Phan lan xe trong nat giao phai dam bao tdi da nang lwc thédng qua nut, dong bao hoa va
khong gay can tré dong giao thong khi nhap nuat, thoat nat.

Trwdng hop chiéu rong mat cat dwdng trong dd thi (mot chiéu) dat dwgc mire> 5,5 m, can td
chirc phan lan riéng cho lan ré trai véi chiéu rong moét lan & mic téi thiéu véi dwdng do thi
2,75 m. Khi thiét k& méi, bé rong mbdi lan khdong nhd hon 3,0m. Chiéu dai lan ré trai dwoc quy
dinh theo TCXDVN 104-2007. Ddng thoi can cé nhirtng bao hiéu cadnh bao hwéng dan hop ly,

dd s&m va nhac lai dé nguwdi tham gia giao théng cé thé Iwa chon ding lan.

Trwdng hop thiét ké l1an 1 chiéu cho xe dap, bé rong lan dwéng danh cho xe dap gidi téi thiéu
1,2 m, c6 son ké& hinh xe dap lap lai it nhat 2 1an. Trwdng hop thiét ké& lan xe dap hai chiéu,

tdi thiéu 2,4 m, khuyén cao muwre tt: 3 m.
Trong trwdng hop cé dd xe doc via hé, chiéu réng lan xe dap téi thiéu 1a 1,5 m.

Khi m& réng khéng gian tiép can nat dé tang sb lan xe cho giao théng tai nut can bao dam

chiéu rong tbi thiéu via hé cho ngwdi di bd 1,5 m.

6.3.3 Lan quay dau
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DPé han ché cac chuyén ddng quay dau tai nat giao théng trén cac truc dwdng chinh, can ap
dung dai phan cach ctrng dé tao cac diém quay dau va cé thé thwc hién phia trwédc hodc sau

nat giao.

Hinh 10: Giao théng cho xe quay dau tai khu vwc nat (RAS-K-1, FGSV 1988)
6.3.4 Lan ré trai, phai

Truwéng hop bé tri lan ré trai va tin hiéu danh riéng cho phuwong tién ré trai can cé vung dirng

dd cho phwong tién ré trai, dwoc son ké mét cach rd rang.

Trong trwérng hop bé tri lan ré phai va tin hiéu danh riéng cho phwong tién ré phai can dung
mot trong cac gidi phap: dao dan hwéng cho lan ré phai, hodc ap dung vach mét véng dé

canh bdo cac phwong tién khdng dirng dé trén khéng gian danh cho lan ré phai.
6.3.5 Son ké mat dwong
Déi v&i cac nat thwdng xuyén xay ra un tac giao théng (hang ngay):

- Ap dung vach mat véng mau vang bao dam che phi toan bd viing xung dét tai nut.

- Ap dung son ké doc via hé dé& xac dinh rd pham vi cdm d6 xe trong khu vy nat giao théng.
6.3.6 Th&m déc (Ha he)

Trong thiét ké dén giao théng can sl dung cac két cau ha hé, thém dbc, bdo dam sw chuyén
tiép tron tru thuat Igi cho nguoi di bd va nguoi khuyét tat khi di chuyén gitra via hé — long

dwdng.
Chiéu réng cia ha hé bao dam it nhat 1,5 m cho phép hai ngudi di bd di chuyén ngwoc chiéu.
Do dbéc clia thém dbc bao dam an toan cho xe l&n, khéng vuwot quéa 8,33 %.

Khéng gian b trithém déc phai théng thoang,khdng cé bat ctv chwéng ngai vat gi c6 thé gay

nguy hiém cho ngudi di bo.
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Khu viecthém déc truwde khi xudng mét dwdng: Co khu vire canh bao véi thiét ké bé mat cé do
g6 gh&/nham va mau sac khac biét nhdm gitip nguwdi tan tat va ngwdi di bo coé thé phan biét
va phan tng kip thoi trwde khi tiép can mat dwong hodc sau khi 1én via hé.

6.3.7 To chirc giao théng xe dap va di bo

Wu tién cho xe dap bang cach thiét ké cac khu vuc chd (dac biét chd ré) phia trén cung, sat
vach dirng xe nham giup cho nguwoi di xe dap c6 co hodi chd va khi hanh truéc cac phuong
tién co gioi.

Khu vwc chd dwoc xac dinh rd rang bang vach son va bao hiéu xe dap trén méat dwdng.

Chiéu rong cuta khu vwc che xe dap: tbi da cé thé chiém toan bd chiéu rong mét dwong cla

chiéu xe chay.
Chiéu dai (theo chiéu doc dweng) cta khu v chd: tr 3 m — 4,8 m (Hinh 11).

Chiéu dai lan xe dap dan vao khu vuc chd: trong khoang 7,5 — 15 m (Hinh 11).

. 3-48m

. 7,5-15m

Hinh 11: T chirc giao thong xe dap va di bd

Trong trwdng hop c6 dai phan cach clrng & gitka dwdng: Chiéu rong dai phan cach cirng can
it nhat 1.8 m dé nguoi xe dap c6 thé dirng tam thoi gitba dwdng khi sang dwdng (khi tin hiéu
cho nguoi di bd va xe dap khong du dé nguoi di bd va xe dap qua dwong).
6.3.8 T chirc giao thong cho xe buyt
Lan danh riéng cho xe buyt tai cac nat giao, gitp xe buyt tiép can vach dirng xe mot cach
thuan tién nhat, qua dé giam thdi gian xe buyt chd tai nat giao thong.
Viéc thiét ké chi tiét cac noi dung trén can phu hop véi cac quy dinh hién hanh vao thdi diém
ap dung. Tai thoi diém soan thao tiéu chuan, c6 thé tham khao mét sé tiéu chuan sau:
- Quy hoach va thiét ké nat giao thong: TCVN 104:2007 va TCVN 4054: 2005
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- Lan quay dau : TCVN 4054: 2005.

- Lan ré trai va ré phai : TCVN 104:2007.

- Dai phan cach : TCVN 104:2007 va TCVN 4054: 2005.
- Dao giao théng : TCVN 104:2007 va TCVN 4054: 2005.
- Vach dwrng xe :QCVN41:2016/BGTVT.

- Bankinh bo via : TCVN 104:2007.

- Bién bao hiéu : QCVN 41:2016/BGTVT.

- Tam nhin : TCVN 4054: 2005.

- Hé duwong : TCVN 104:2007.

6.4 Phan pha
6.4.1 Nguyén tic phan pha

Khi phan pha cac dong giao théng khéng xung dét va cac dong giao thédng xung doét mét phan
c6 thé dwoc nhém hodc két hop trong mdt pha. Cac dong giao thédng xung ddt phai dwoc bd

tri & cac pha khac nhau.

Khi nhémcacdonggiaothong dwoc phép di chuyén déng thdi trong cling mét pha tin hiéu phai
xem xét t&i: Mat bang/binh d6 nuat giao, lwu lwong giao théng hwéng ré, lwu lwvong nguwdi di
bd qua duwong, phwong tién wu tién (phwong tién cdng cong), bién phap té chirc giao théng
trén tuyén (mot chiéu hay hai chiéu), cac muc tiéu té chirc diéu khién giao théng bang dén tin
hiéu va phai tuan tha luat wu tién.
Trwdng hop cac dong giao thdng di chung lan c6 thé cho phép cac dong di chuyén déng thoi
trong cung mdt pha. Néu ching duoc td chirc trén cac lan riéng (vi du ré trai) can phai bb tri
cac dong giao thong & cac pha khac nhau.
Néunhanhnutcélanré rieng dwoc tinhiéuhoéa riéngbdi miiténchihwéngthitat ca cachwéngkhac
ctanhanhnat doco thédwoctin hiéu hoamakhéng can dung miiténchihwéng.
6.4.1.1 Phan pha tin hiéu cho dong giao théng ré trai
a. Dong giao thong ré trai dwoc bao ho:
Dong giao théng ré trai dwoc bdo hod khi dong ré trai dwoc bd tri mot pha ré trai riéng va tach
biét v&i tat cad dong giao thdng khac cé xung dét véi dong ré trai (dong di thang dbi dién).
Dong ré traidwoc bdo hd can dwoc bd tri khi mot trong nhirng chi tiéu sau théda man:

- Chuyén dong ré trai xung dot v&i hwdng di thadng dbi dién co téi thiéu 3 lan xe

- Tilé xe ré trai kha 16n (210% téng lwu lwgng xe clia nhanh dan vao nat),

- Nut giao théng c6 lan ré trai riéng

- Tam nhin cta dong ré trai (xung d6t mét phan) bi han ché,

- 86 vu tai nan b&i chuyén dong ré trai la = 4 vu/nam, hodc = 6 vu/ 2nam hodc = 8 vy/ 3nam.
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- Ap dung dong giao théng ré trai dwoc bao hd cé thé ngdn chin dwoc tdi thiéu 5 vu va
cham trong mét nam gitra chuyé&n dong ré trai va dong di thang déi dién.
- Diéu kién giao théng phtrc tap do sb lwong xung ddt 1.

- Van téc cho phép trén hwéng di thang déi dién = 70km/h
b. Dong giao thong ré trai dwoc bao hg tam thoi:

Dong giao thoéng ré trai dwoc bao hé tam théi khi dong ré trai dwoc bo tri mot pha ré trai wu
tién tam thoi, cho phép chuyén déng ré trai duwgc bat ddu sém hoac két thic mudn hon so voi

dong di thdng ngwoc chiéu (Xem Hinh 12).

Pén xanh mé& sémuwu tién phwong tién xe ré trai thoat nut trwéc khi thdi gian xanh cia dong
di thdng nguwoc chiéu bat diu. Sau khi thoi gian xanh pha ré trai wu tién tam thoi két thuc,
dong ré trai chuyén dong dong thdi voi dong di thdng, ré phai trong cung mot pha deén tuy
nhién phai dwoc cadnh bao bang dén tin hiéu chi hwéng (MUI TEN XANH) dat trong tdm nhin

cla nguoi lai nhw & goéc dwong (Xem Hinh 13).

Peén xanh déng mudn cho phép phwong tién ré trai tiép tuc thoat nut sau khi thoi gian xanh

cta dong di thdng nguwoc chiéu da két thuc.

|
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Hinh 12: Dong giao thdng ré trai dwgc bao hd tam thoi véi den xanh mé som
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Hinh 13: Ben tin hiéu chi hwéng cho dong xe ré trai
c. Dong giao thong ré trai khong dwoc bao ho:
Dong giao théng ré trai khdng dwoc bao hd khi dong ré trai chuyén déng déng thoi véi dong
di thang, ré phai trong cung mét pha dén.
6.4.1.2 Phan pha tin hiéu cho dong giao thong ré phai
a. Dong giao théng réphai dwoc bao ho
Dong giao théng ré phai duwoc bdo hd 1a dong ré phai dwoc diéu khién bang tin hiéu riéng khi:

- Cac phuwong tién dac biét nhw bus, tram khi ré phai cé xung doét véi ngudi di bé hoadc trén
dwéng cao tbce.

- Trén nhanh nut c6 dao giao théng, can bd tri dén tin hiéu riéng dan hwéng cho xe ré phai
dwoc bao hd trong cac trwdng hgp sau: 1) Coé hai lan ré phai, 2) Lwu lwgng nguwoi di bo Ién (I6n
hon 10% tdng lwu lwong xe cla nhanh dan vao nut), va 3) Toc do thiét ké cho xe ré phai =40km/h.

- Chd ¢6 goc giao dwdng nhanh <60°

- Huwéng xe ré phai dwoc wu tién trong nat, tbe dd thiét ké cho xe ré phai 240km/h
Trong trwdng hop nay can thiét ké méat bang nut bdo ddm dong giao théng ré trai ngwoc chiéu
khoéng xung dét véi dong giao théong ré phai.

b. Dong giao thong ré phai dwoc bao ho tam thoi

Dong giao thdng ré phai dwoc bao hd tam thdi khi dong ré phai dwoc bd tri lan va mot tin
hiéu ré phai wu tién tam thi, cho phép dén xanh ré phai duwgc kéo dai thém sau khi thdi gian
xanh cho dong xe ré phai duwoc bao hd két thuc.

Cé thé ap dung dén xanh mé& s&m hoac ngat mudn cho dong giao thdng réphai bdo dam tam
thoi.

c. Dong giao théng ré phai khéng dwoc bao hd
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Dong giao théng ré phai khong dwoc bao hd trwdng hop trén dwdng nhanh vao nut khéng co
dao giao théng, khdng cé tin hiéu dan hwéng riéng cho xe ré phai. Dong ré phai chuyén ddng

ddng thoi véi cac dong dwoc phép khac trong cing mét pha dén.
d. Dong giao thong ré phai khéng dworc tin hiéu hoa

Trong treong hop lwu lwong ngudi di bd va xe dap thap va cac van dé vé an toan da dwoc
kiém tra ky lwdng, dong giao théng ré phai cé thé khéng can phai dwoc tin hiéu hoa (ké ca

dén nhay vang).
6.4.2 So6 lwong pha

Sélwgng phatin hiéu dwoc xacdinh tr qua trinh phan pha tin hiéu, va sé lwong cac dongxe
canphaidwoc bdo ddmbangdéntinhiéu.

Chwong trinh tin hiéu giao théng tai mot nat giao théng dién hinh trong khu vwe d6 thi co 3
hodc 4 nhanh cantbi thiéu2pha.

Trong mét pha deén, tin hiéu cho ngwoi di b co thé dwoc tich hop vai tin hiéu phwong tién co
gi¢i theo nguyén tic dong di bd khéng xung dot véi dong phwong tién di thdng (xem Hinh
14).

p )/ i/
Y % Z

| |f f

Hinh 14: Két hop dong di bd véi dong phuong tién

Trong trwdng hop giao thong ngoai dé thi, chwong trinh tin hiéu giao théng tai mét nut giao
théng cantbi thiéu 2 pha. Khi td chirc diéu khién linh hoat, cAn xem xét thiét k& mét pha cho

cho nguwoi di bd, pha nay sé dwoc kich hoat khi cé yéu cau clia ngudi di bd qua dudng.
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Chuyén Pha
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T Pha1 sang Pha2

Pha 1 Pha 2

Hinh 15: Vi du vé diéu khién 2 pha

Tuy thudc vao diéu kién giao thdng va sb lwong dong giao thdng can dwoc bao ho, cé thé
xem xét bd tri nhiéu pha (3, 4, 5 hoac nhiéu hon) (Hinh 16).
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6.4.3 Chubi pha va so d6 chubi pha

Hinh 16: Vi du vé diéu khién 3, 4, 5 pha

Cac pha duwoc sap xép theo trinh tw nhat dinh tao thanh chubi pha.

Déi v&i tin hiéu cb dinh theo thoi gian thi chubi pha duoc xac dinh trén chwong trinh dén tin

hiéu giao théng.



Déi v&i chwong trinh diéu khién linh hoat thi cac pha dén phu hop va cac chudi pha dwoc md
ta trong so dd chudi pha. Cac pha dwoc lwa chon theo so db trén béi diéu kién logic va diéu

kién thoi gian trong thuat toan diédu khién.

Trong so db chudi pha, cac théng sb sau can dwoc hién thi (xem Hinh17):
- Tén céac pha trong so d6 chudi pha
- Mi tén chi hwéng chuyén déng ctia dong giao théng trong méi pha.
- Ky hiéu clia cac dong giao théng trong méi pha.

- Mi tén thé hién sw chuyén pha (c6 dién giai thé hién sw chuyén pha)

SO PO CHUOI PHA
PHA 1

PHA 2

Hinh 17: Vi du vé so dd chubi pha
6.4.4 Chuyén pha

Qua trinh thay dbi tr pha nay sang pha khac duwoc goi la sw chuyén pha. Thoi gian can thiét
cho qua trinh chuyén pha duwoc goi 1a thdi gian chuyén pha, lakhoangth&igiantinhtirluckét
thicdénxanh s&mnhét clia métnhémtinhiéutrong phanaydénlucbétdauthdigianxanhmudnnhét

ctia métnhémtinhiéutrongphatiéptheo (Hinh 18).
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_ chuyénpra 1 cruyénpra Bé tri mat bang tin hiéu
tir Phat sang Pha2 1 Pha2 sang Phal

Hinh 18: Vi du vé chuyén pha

Trong trwdng hop ap dung bién phap diéu khién linh hoat, khi c6 yéu cau thdi gian xanh (giao
théng céng cdng, ngudi di bd hoac wu tién tin hiéu trén hwdng cé lwu lwgng I&n hon) viéc
chuyén pha chi dwoc thwe hién khi pha dang hoat dong dwoc bdo dam gia tri thoi gian xanh

t6i thiéu trong mot chu ky deén.

Khi ¢6 nhiéu yéu cau thoi gian xanh lién tiép xuét hién. Thuat toan diéu khién phai két thuc
th®i gian xanh cta yéu cau dau tién, sau dé thuat toan diéu khién sé can cr vao chwong trinh
lap trinh dé quyét dinh phwong an tdi wu dé dap ng yéu cau tiép theo.
6.5 Cac cach thirc diéu khién dén tin hiéu giao théng
6.5.1 Téng quan vé chwong trinh tin hiéu giao théng
Diéu khién giao théng cb dinh dwoc xem xét khi:

- Dong giao théng 6n dinh, khéng c6 bién déng I&n gitra cac gid trong ngdy, ngay trong tuan
va thang trong nam.

- Thanh phén cta mét chwong trinh tin hiéu nhw sb pha, trinh tw pha, th&i gian xanh, thoi
gian chu ky la ¢cb dinh theo thoi gian.

- Han ché vé thu thap va cap nhat di liéu giao thdng lién tuc.

Diéu khién giao théng linh hoat dwoc xem xét khi:

Dong giao théng bién ddi theo thi gian (gi® trong ngay, ngay trong tuan, thang trong ndm)

Thanh phén cua mét chuwong trinh tin hiéu nhw sb pha, trinh tw pha, th&i gian xanh, thoi
gian chu ky la thay déi linh hoat theo lwu lwgng giao thong hodc yéu cau tin hiéu wu tién tlr nguoi
di b, giao thong cbng céng, phuwong tién wu tién.

- Phéi hop td chirc giao thdng trén tuyén hodc mang Iwdi.

- Dt lieu giao thong dworc thu thap va cap nhat lién tuc theo thdi gian thyc.

6.5.2 Cac tham sé danh giacach thirc diéu khién giao thong
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Pé lya chon duwoc cach thire diéu khién phu hop dwa trén cac muc tiéu da dinh, can st dung
cac tham sé danh gia cu thé. Cac tham sb danh gia bao gébm: sb l1an dirng xe; thoi gian tré;
thoi gian di lai; chiéu dai hang cheo; lwu lwong giao théng; van tbéc giao thdng trén tivng nhanh,

hwéng.Cac vi du vé tham sé danh gia dwoc mé ta trong phan Phu luc E.

Néu cach thire diéu khién linh hoat dwoc lwa chon, cac tham s danh gia phai dwgc tinh toan

theo ché dd truc tuyén (online) hodc thdi gian thuwc (real-time).

Trong trwdng hop sir dung cac tham sb nham danh gia cach thirc diéu khién, cac tham sb co

thé dwoc xac dinh & ché do ngoai tuyén (off-line).

Céac tham sb danh gia c6 thé dwoc xac dinh truc tiép hodc théng qua qua trinh x& ly so bd

cac di¥ liéu thu thap dwgc hoac qua mé phdng.
6.5.3 Tbéng quan vé cap do va cac bién phap diéu khién tin hiéu giao théng
Phwong phap diéu khién giao théng dwoc chia thanh hai cdp dd vi mé va vi mé (Bang 3).

Cép d6 diéu khién cip vi md chl yéu tap xét sy bién déi vé lwu lwong giao théng trén mang
lwsi hodc trong mot khu vwe theo mdt khodng thdi gian nhat dinh. Cap do diéu khién vi mé
dwoc kich hoat tir cAp d6 diéu khién vi mo. O cip dd diéu khién vi méd, cac cach thirc diéu

khién dwoc kich hoat theo céac tinh hubng giao théng twong &ng.

Bang 3: Téng quan vé cac cap dd va bién phap diéu khién

Linh hoat Céc thanh phan bién dbi ctia chwong trinh tin higu M ta céch thirc didu khién
Chp 6 didu khidn | 2N | Theo thei | Theo giao | Chu ky cé dinh | 11 W PR CO | o 1o 8 ginh | 111 98N XANN | us | ohinh cdc thanh phén o
thire . ) dinh c0 dinh } S X Chuwong trinh tin hiéu
gian thdng chinh cta chwong trinh
Cé [Khong | C6 [ Khéng | Cé [Khéng | C6 [ Khang
AL X Chon chwong trinh tin hiéu
A: Cap do diéu Céc thanh phan bién dbi clia chwong trinh tin hiéu theo cach thirc phu thuéc thoi gian Lwa chon chuong
khién vi mo diéu khién loai B Chon chwong trinh tin hiéu trinh tin hiéu
A2 X X 19 T o e
phu thugc giao thong
B1 X Khong thé diéu chinh | Chuong trinh tin higu
X X X thoi gian ¢6 dinh
B2 X Diéu chinh thoi gian xanh
X X X
B: Cép do diéu T Chuong trinh tin higu
khién vi mo B3 X X X X Thay doi chudi pha thich nghi
B4 X Yéu ciu pha
X X X
BS X Didu chinh toan b | Chong trinh tin higu
X X X linh hoat hoan toan

6.5.3.1 Bién phap diéu khién dén tin hiéu & cap doé vi mé

Céc bién phap diéu khién & cap do vi md cé thé dwoc thwe hién theo hai cach : theo thoi gian
(Céach thircAl ) hodc theo diéu kién giao thong (Cach thircA2 ).

a. Bién phap diéu khién dén tin hiéu theo thi gian (A1)

Cach thirc Al dwoc xem xét lwa chon khi lwu lwong giao thédng cé tinh 6n dinh va 1ap lai theo

thoi gian (thang trong ndm, ngay trong tuan, gi® trong ngay).

b. Bién phap diéu khién dén tin hiéu theo linh hoat theo diéu kién giao thong (A2)
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Cach thtrc A2dwoc xem xét lwa chon khi tap hop mdt nhém cac gidi phap diéu khién giao
théng linh hoat da dwoc thiét 1ap trwdc dé phu hop véi diéu kién giao thong thue té & ché do
trwc tuyén (online).

6.5.3.2 Bién phap diéu khién dén tin hiéu & cap d6 vi mé

a. Bién phap diéu khién den tin hiéu cé dinh vé th&i gian (B1)

Bién phap B1: cac thanh phan cta chwong trinh tin hiéu (sb pha, trinh tw pha, thdi gian xanh,
thoi gian chu ky) dwoc cb dinh theo thoi gian (theo gi® hodc cac khoang thoi gian trong
ngay).

b. Bién phap diéu chinh th&i gian xanh (B2)

Bién phap B2: diéu khién deén tin hiéu thich nghi trong dé cac thanh phan cta chwong trinh tin
hiéu nhw théi gian chu ky, chudi pha, s6 lwong pha dwoc cb dinh theo thoi gian, va thoi gian
xanh dwoc thay déi theo trang thai giao thdng hién hanh tai nat.

Bién phap diéu chinh th&i gian xanh cé thé thwe hién theo thdi gian gian cach chay xe hodc
tdc d6 clia dong giao théng vao nat.

c. Bién phapthay déichuéi pha (B3)

Bién phap B3: cac thanh phan cla chwong trinh tin hiéu nhw thi gian chu ky, sé lwong pha,
th®i gian dén xanh duoc cb dinh, tuy nhién chudi pha cé thé thay déi. Cach thirc nay dwoc ap
dung hiéu qua khi wu tién tin hiéu cho giao théng cong céng.

d. Bién phap yéu cau pha (B4)

Bién phap B4: cac thanh phan cla chwong trinh tin hiéu nhw thoi gian chu ky, chudi pha, thoi
gian dén xanh dwoc cb dinh, tuy nhién sé lwong pha cé thé thay déi bdng cach thém hoac bot
mot hay nhiéu pha yéu cau. Bién phap B4 thwdng dwoc lwa chon khi phat sinh nhu cau dot
xuét tai nat giao (vi du giao théng céng cong, ngudi di bd). Trong cach thirc nay, pha bd sung
c6 thé dwoc thiét ké linh hoat tai nhiéu diém tuy thudc vao tinh hudng giao théng va thoi diém
yéu cau.

Sw xuét hién cta cac phuwong tién wu tién, giao thong céng cong dwoc nhan dién théng qua
cac bdé nhan dangdét & khodng cach tlr 250 m dén 500 m tir vach dirng. Tin hiéu yéu cau
dwoc glri di trwde khi phwong tién tién dén vach vathoi gian xanh cho pha yéu cau nay cé thé
kich hoat linh hoat theo diéu kién giao théng.

Ngu®i di bd cé thé yéu cadu mdt pha thédng qua nat bAm hodc cadm bién cham.

e. Bién phap diéu khién tinh hiéu linh hoat hoan toan (B5)

Bién phap B5: tAt ca cac thanh phan cia chwong trinh tin hiéu nhw thdi gian chu ky, chudi

pha, s6 lvong pha, thdi gian dén xanh déu cé thé dwoc thay dbi.
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6.5.4 Phat trién thuat toan diéu khién

Thuat toan didu khién dung d& md ta va trinh bay cach thirc didu khién linh hoat theo diéu
kién giao thong va nhirng diéu kién xac dinh trong qué trinh |1ap trinh phan mém cua thiét bj

céng nghé. Thuat toan diéu khién dwoc xac dinh chi tiét theo tirng giay.
6.5.4.1 So do6 chubi pha, va th&i gian chuyén pha

So d6 chubi pha minh hoa cac pha va chudi pha, dwoc st dung dé diéu khién giao théng linh
hoat hodc cd dinh theo thoi gian (Muc 6.4.3).

Thei gian chuyén pha téi thiéu phai bao goém thdi gian xen ké can thiét dé thay dbi cac pha va

thoi gian xanh téi thiéu dé ddm bao moét pha tin hiéu dwoc hoan thanh.
6.5.4.2 Lwu d6 thuat toan

Lwu dd thuat toan minh hoa cho qua trinh diéu khién giao théng linh hoat. Lwu @ thuat
toanphai thé hién:

- Cac diéu kién logic

- Cac diéu kién thoi gian: Xac dinh cAu tric ctia mét chwong trinh tin hiéu (pha, trinh tw pha,

thdi gian xanh, thoi gian xanh téi thiéu, chu ky dén, gidn cach chay xe theo thdi gian, van toc dong
giao théng).

- Céc diéu kién trang thai (diéu kién dwoc dwa ra nham kiém tra trang thai hoat dong cla
mot yéu td trong chwong trinh dén tin hiéu) va chwong trinh dén tin hiéu twong rng voi
céac diéu kién do.

- Chuwong trinh dén tin hiéu hién tai

- Trinh tw wu tién v&i cac yéu ciu, cacchuyén dong, pha

- Thaoi gian bu ctia mét nhém tin hiéu hodc thoi gian che thi da
B4t ky mot chwong trinh dén tin hiéu naodéu phai minh hoa bang métso dd ciu tric don gidn
thé hién cac lénh dé van hanh hé théng dén tin hiéu (Hinh 19). Khi thiét ké so dé cau tric can
dam bao:

- Van hanh théng subt va dap &ng yéu cau ctia ngudi thiét ké (vi du mire dd phuc vu hodc
wu tién giao théng céng cdng).

- Minh hoa ré rang thuat toan diéu khién bang nhirtng ham don gian va dé hiéu, st dung
nhirng mau chuan clia so dd cAu trdc thé hién rd cac diéu kién, quy tac va dién bién chwong trinh
tin hiéu, hodc bang I&nh quyét dinh,

- Hwéng dan duéi dang chu giai day da véi tirng thuat toan,

- Céc thong sb dwoc thé hién dudi dang gia tri dai sb, dai gia tri dé khi diéu chinh cac théng

sb nay khéng can thay dbi thuat toan ciing nhw chwong trinh phan mém.
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Théng sb thu thap

v

Phép tich
Quyét dinh

Dicu kién Logic

D kién thoi gian >

b kién trangthdi —>——

v

Lénh diéu khién

Hinh 19: So’ dd cAu tric

Biéu dé qua trinh Biéu dé cau truc Bang quyét dinh
L1 Ddukien [ S”y tic Z
CP12|CP1.3 o1 1 vININTN
02
Hoc: - 03
e Hose: Dién bién
R1 CP1.2 X
L1 —CP 1.2 L1 R2
i "l CP1.2 R3
y | CP1.3
CP1.3

Hinh 20: Mau mé ta thuat toan
Ghi cha:
- Biéu db qua trinh: Thé hién cac bwdc chinh trong so dé khoi
- Biéu db cAu truc thé hién cac diéu kién logic va cac kich ban twong (rng
- Bang quyét dinh thé hién cac diéu kién — cac quy téc rng v&i cac diéu kién — va cac dién
bién clia chwong trinh theo tirng quy téc cu thé.

6.5.4.3 Kiémtrachwong trinh dén tin hiéu

Qua trinh kiém tra cdn dwoc thwe hién trong subt qua trinh van hanh cta chwong trinh. Can
c6 quy trinh kiém tra trong d6 xac dinh cac ndi dung, phwong phap cach thirc kiém tra. Can
kiém tra v&i tat ca cac budc trong chwong trinh dén tin hiéu va kiém tra déi voi tat ca cac déi

twong tham gia giao théng c6 lién quan.
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6.6 Lan sdng xanh
6.6.1 Muctiéuvadéitwong

Lan séng xanh la cach thirc diéu khién dong giao théng bang cachphdi hop hé théng den tin
hiéu giao thédng & cac nut giao théng lién k& nhau dé& dam bao phan I&n cac phwong tién di
véi van tdc nhét dinh trén truc chinh sé lién tuc gap dén xanh. Cac nut giao dwoc phdi hop
béng cach thiét ké th&i gian xanh cho dong giao théng trén truc chinh léch nhau.

Trong thiét ké lan séng xanh,can tinh toan dén nhu ciu cua giao théng ca nhan, van tai cong
cébng, ngudi di bd va ngudi diéu khién xe dap, va cac phwong tién dac biét nhw xe clru hda,
canh sat, ctiru thwong hodc nhirng sy kién d&c biét nham hwéng tédi muc tiéu gidm un tac, 6
nhiém va nang cao an toan giao théng trén quan diém toan bd truc dwdng, va ca hé théng.
Xay dwng chwong trinh diéu khién dén tin hiéu lan séng xanh doi hdi thong tin vé hwéng va
lwu lwong cla cac dong giao thdng. Trong trweng hop cac théng tin trén thay ddi thwong
xuyén (ké ca cac sw kién thé thao),can phai xay dwng chwong trinh 1an séng xanh cé thé diéu
khién linh hoat.

Lan séng xanh cho giao théng co gi¢i thwdng cé hiéu qua khi khoang cach gilra cac nut giao
théng trong khodng 750-1000m. O cw ly I1&n hon, quy luat di chuyén theo khédi ctia phwong
tién sé bi pha v& va thiét ké lan séng xanh khéng dat hiéu qua nhw mong mubdn.

Lan séng xanh dwoc minh hoa trén mot biéu dé quang dwdng - thdi gian théng qua bang
xanh va bé rong bang xanh. Bé rong cla bang xanh phan anh lwu lwong giao théng va cé thé
khac nhau doc theo bang xanh.

Th&i gian xanh mé& s&m va thoi gian xanh déng muén trong bang xanh lién tuc phai dwoc chi
rd trén biéu dd quang dwong - thoi gian. Hanh trinh xe buyt va xe dién can dwoc minh hoa

trén biéu dé (v&i dinh mirc gia toéc xe dién tir 0,7 dén 1,2 m/s2, xe bus tr 1,0 dén 1,5 m/s2).
6.6.2 Cac nguyén tac thiét ké

6.6.2.1 Van téc dong xe trong lan s6ng xanh

Van tbc dong xe trong lan song xanh V;; 1a mét tham sb co ban trong thiét ké chénh léch thai
gian xanh dbi v&i cac nat giao théng trén mét truc chinh. Van tbc dong xe trong lan séng xanh
dwoc thé hién qua dd dbc gitka dwdng trung tdm clia bang xanh véi truc théi gian cha biéu dd
quang duong - thoi gian. Van téc dong xe trong lan séng xanh twong dwong van téc di
chuyén cla nhom xe dau tién cla hang xe chd. Vi dwoc xac dinh & mirc:

0,85 .ch S Vlt S ch(Z)

Trong dé:
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V. © Vantdc cho phép [km/h]

V, : Van téc dong xe trong lan séng xanh [km/h]

Van téc dong xe trong lan séng xanh trén cac doan dwong ké tiép nhau cé thé sai khac 5
km/h. Trong qua trinh thiét ké can tinh dén nhirng yéu tb lam gidm van téc (mirc d6 un tac, do
déc dwong 16n, dwdng hep, diéu kién mat dudng xau).
6.6.2.2 Chu ky va diém bang xanh
Yéu cau co ban trong thiét ké lan séng xanh trén mang lwéi hodc trén tuyén dwéng 1a chu ky
dén bang nhau & tat ca cac nat.
Cac chu ky ngén hon c¢é thé duoc sir dung dé diéu khién dong giao théng trong trwdng hop:

- Tuyén duwdng co lwu lwong thap co giao cat véi cac tuyén dwong truc chinh,

- Kich thwdc chiéu dai hang cho vira du dé bat den xanh,

- Co6 yéu cau tr hé thdng den tin hiéu danh cho nguwdi di bd trong lan séng xanh,

- Nut giao c6 dén tin hiéu cit ngang qua lan séng xanh.
Tdng thoi gian cta cac chu ky ngdn nay phai twong duong véi thoi gian chu ky cha lan song
xanh.
Khi thiét ké lan séng xanh trén cac dwdng hai chiéu, diém bang xanh (PBX) cla nut dwoc tao
ra |a diém giao cét gira hai bang xanh ngwoc chiéu. Khodng cach gitra cac diém bang xanh
gitka cac nut 1an can duoc goi la khoang cach diém bang xanh, ky hiéu 13 lpgx.
Thoi gian chu ky, van tbc dong xe trong lan séng xanh trén 2 huéng va khoadng cach gilra cac

diém bang xanh cé méi lién quan nhu sau:

L 36 360 0
Vit Viz

Trong do:
te . Thoi gian chu ky [s]
Ibex : Khodang céach gitra cac diém bang xanh [m]
Vit1, Vit 2 : Van téc dong xe trong lan séng xanh [km/h]
6.6.2.3 Cac diéu kién giao thong
Khithiét kélansongxanh,nhirngdiéukiéngiao thongsaudayphaidwocxemxét vi

chingconhirtngadnhhuwéngtdi két qua clia sw phdihoptinhiéu:
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- TAt ca cac nut trén lan séng xanh phai c6 chung mét chu ky dén. Chu ky dén nay duoc
xem nhu 1a chu ky hé théng.

- Céc doan dwong dwoc ap dung lan séng xanh can cé nhiéu hon 1 lan trén méi hwéng.
Viéc cé it nhat 2 lan dwong sé lam ting kha nang vuot xe, va lam gidm tac dong clia cac phuong
tién di cham Ién hoat ddng clda dong phwong tién trong lan séng xanh. Bén canh d6 chat lvong
dong giao théng con bi anh hwdng bdi cac phuwong tién dirng dé. Vi vay, khi thiét ké lan séng
xanh nén két hop viéc cdm dirng db trén truc chinh, cac nha ché xe buyt can ap dung thiét ké xén
via hée.

- Tb chirc céc lan ré riéng tai nat sao cho dong di thdng khéng bi can tré hodc anh hwéng
b&i lan xe ré.

- Thiét ké khong gian di boé qua dwong & diém dau va cudi cla tuyén duwong co lan séng
xanh nham han ché anh hwéng t¢i dong giao théng.

- M&c dd bao hoa phainhd hon0,85 dédambaodinang lwc théng hanh clagiaothdng
cogiditaitat cdcacnutgiaothéngeolanséngxanh.

- Van téc dong xe trong lan séng xanhthiétkéctatirnghwéngV, vaVi,
(donvikm/h),theigianxanhtinhtoanchocacdonggiaothdngphbihop,vabangthdigianxanhctiadong

giaothéngdithangdwocminhhoatrong biéuddquangdwdng—thdigian(Hinh 21).
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Hinh 21: Thiét k& lan séng xanh vé&i cac nut giao théng lién ké
6.7 Tinh toan chwong trinh tin hiéu

6.7.1 Thei gian xen ké
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6.7.1.1 Téng quan

Thoi gian xen ké& t, la khoang thoi gian tinh tir luc két thic dén xanh cia mét dong giao
théng dén luc bat ddu dén xanh cha dong giao théng khac.

Thoi gian xen ké (t,;) dwoc xac dinh tir thoi gian vwot (t,,,,), thdi gian thoat nat nat (t;4), va

th&i gian nhap nut (t,,4,):

txk = Loy + ten — tyn(4)

Trong do
. Thoi gian xen ké [s]
txk
. Thoi gian vuwot [s]
tVU
t . Thoi gian thoat nut [s]
th
t . Thoi gian nhap nut [s]

nn

Thoi gian xen ké cho cac nhém dbi twong dwoc tinh toan va trinh bay trong ma tran thoi gian
xen ké&(Phu luc G5).

Thoi gian xen ké& dai dién trong mot pha dwoc lay bang thoi gian thdi gian xen ké Ién nhét

gilba cac nhom tin hiéu giao théng co gidi trong cung pha do.

6.7.1.2 Quang dwong thoat nut va quang dwéong nhap nuat

Quéng dwong thoat nut [, bao gbm quang duwéng thoat nat co ban [ va chiéu dai phwong
tién lpt. Quéng duwéong thoat nat co ban cla phwong tién dwoc tinh tir vach dirng xe dén

giao diém gitra quy dao cha dong thoat nit va quy dao clia dong nhap nut (diém xung dot)
nhw. Déi v&i nguwdi di bd, quang dwdng thoat nitbao gébm toan bd chiéu dai nguwdi di bd co

xung dét v&i dong xe co gioi.
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Hinh 22: Quéang dwong thoat nit Lo+ [,,;va quéng dwong nhap nt L,

Ghi chu: Dong xe 1 la dong xe dang cé dén xanh; dong xe 2 |a dong dang doi dén xanh dé
nhap nut.

Quang duwéng nhap nut [,,1a khodng céach tir vach dirng xe téi dién xung dét. Doéi voi nguoi
di bd quy wéc quang dwéng nhap nuat lay bang 0.

6.7.1.3 Thei gian vwot va thei gian thoat nut

Thoi gian vuwot t,,, dwoc xac dinh bang quéng thdi gian tinh tiv thei diém két thic dén xanh
dén diém bat dau thoi gian thoat nat.

Thoi gian thoat nat t,, l1a khodng thei gian can thiét dé phuong tién di hét quang duéng thoat

nat I, v&i van tdc thoat nat vy,

|
ty, = (5)
Vth

Cac trvong hop tinh toan thoi gian xen ké theo thdi gian vwot va thoi gian thoat nut duwoc

trinh bay trong phu lucD.

6.7.1.4 Thei gian nhap nat

Thoi gian nhap nut t,,,, 1a khodng th&i gian can thiét dé& phwong tién di hét quang dudng
nhap nat L, véi van tée vy,,.

Trong tinh toan thdi gian nhap nat, can tinh toan cho trwdng hop xe nhap nat véi van tdc 1on

nhat cho phép (l4y bang van téc cho phép ctia phwong tién trén tirng nhanh).
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Thei gian nhap nat dwoc xac dinh bang cong thirc:

i ~3,6x1, ©)
nn V

nn

Trong trwéng hop phuwong tién dau tién nhap nat 1a xe buyt xuat hién thuéng xuyén lwu y xe
buyt cdn mot khoang thdi gian dé tang tdc tir trang thai dirng (van téc bang 0) dén trang thai
van hanh binh thuwdng (van toc nhap nut v,,,). Tuy theo dac thu clda dia hinh nat, khoang thoi

gian can thiét nay co thé Ién hon thoi gian nhap nat. Khi dé thdi gian nhap nat cé thé tinh

f2><| max v
t — nn X t S nn 7
nn a neU nn 3,6>(a ( )

Trong d6: a |4 gia tbc tang téc ctia phwong tién nhap nut

nhw sau:

Trong trwdng hop cé nhiéu phwong tién cung nhan dén xanh, loai phwong tién cé téc do 1n
nhat sé dwoc dung dé tinh toan quang dwdng nhap nat. (vi du néu xe dap dwoc tin hiéu hoa
déng thoi véi phwong tién co gidi, xe dap sé khong dwoc xét t&i nhw 14 phwong tién nhap nat
do van téc va gia téc thdp. Néu xe dap duoc thiét ké di trén dwong riéng, va cé chwong trinh
tin hiéu riéng, van tbc nhap nut cha xe dap duoc gia thiét 1a 16-20 km/h).

Déi v&i ngudi di bo thdi gian nhap nat 1ay bang 0.

6.7.2 Tinh toan trong dong xe hén hop

Trong qua trinh tinh toan & tiéu chuan nay, Dong xe hén hop bao gdm xe dap, xe may, xe 6
td con, taxi, xe buyt nhd, xe buyt I&n, xe tai nhé va xe tai Ion. Trong qua trinh ap dung tiéu
chuén, dong hén hop dwoc quy dbi vé dong xe con tiéu chuan thdng qua hé sé quy doi.

Hé sb quy dbi cac loai xe vé xe con tiéu chuadn ap dung theo “Tiéu chuan thiét ké dwong do
thi, TCVN 104-2007".

6.7.3 Tinh toan lwu lwong dong bao hoa

Lwu lwvgng dong béo hoa (S) cia mét lan dwoc tinh dwa trén gian cach thoi gian bao hoa trén

lan do:
3600
S=—- (6-14)
tH
Trong do:
S :  Lwu lvgng dong béao hoa [PCU/h/]
ty . Gian cach thoi gian gilra hai xe bao hoa [s]
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Gian cach thoi gian bao hoda ty; dwoc tinh toan dwa trén gian cach thoi gian bdo hda co ban

t, o vacac hé sé anh hwéng, tinh toan chi tiét dwgc thé hién trong phu luc F.2.1

6.7.4 Hé sé Iwu lwong va dong xe dai dién

Dong xe ¢é hé sb lwu lwong Ién nhéat trong mbi pha dwoc dung lam co s& dé tinh toan thoi

gian moét chu ky dén, thdi gian dén xanh cho méi pha, (xem phan phu luc G.9).

Hé s lwu lwong b; 1a ty sb gitra Iwu lwong xe trung binh dén nut (g;) va lwu lwong bao hoa

(S;) cua dong xe:
b =< (8)

Hé s6 lwvu lvgng dwoc dung dé thé hién mirc d6 dai dién cta dong xe khi tinh toan chwong
trinh dén tin hiéu giao thdng. Tri sd b; cang I&n thi dong xe i dén nut cang nhiéu. Dong xe
dwoc goi la dong xe dai dién khi c6 hé sb lwu lwong cao nhat. Hé sb lwu lwong cha dong dai
dién cta pha dwoc lay bang gia tri I&n nhat trong tap hop cac hé sé lwu lwong cta cac dong

xe trong pha do.
b, = max(b;) (9)
6.7.5 The&i gian chu ky

Qua trinh tinh toan thoi gian chu ky can can nhéc téi tat ca cac dac diém cha nguwdi siv dung.

Thei gian chu ky théng thweng tr 60 s dén 90 s, mot s6 trednghop dac biét co thé 1én dén

giatri 120 s.

Thei gian chu ky téi thiéu dwoc xac dinh theo phwong trinh sau:

p p

thk,i txk,i
=1

tC,min = i:lp =— (10)

qp,i - .
1_237 1_pr,i

i=l Ypii i=1

Trong doé
tc.min . Thoi gian chu ky tbi thiéu [s]
ki . Thoi gian xen ké dai dién trong pha i [s]
Ap,i :  Lwu lwvgng dong xe dai dién clia pha i [PCU/N]
Spi : Lwu lvgng bao hoa cla dong xe dai dién clia pha i [PCU/N]
p . Tdng sb pha trong mét chu ky []
b; . Heé s6 lvu lwong clia dong dai dién cua pha i [-]
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Thoi gian xen ké dai dién trong pha dwoc lay bang thoi gian thdi gian xen ké Ién nhét gitra

cac nhém tin hiéu giao théng co gi¢i trong cung pha do.
Uxk,i = max(txk)j (6'10)

Truwéng hop tinh toan dé tdi thiéu hoa thdi gian tré trung binh cha nat, thoi gian chu ky téi wu

dwoc xac dinh theo phwong trinh sau:

p

1,5- Zxk,+5 1,5 thk,

teo= = p (6-11)

Zq' 1-2h

Trong do
tco . Tho&i gian chu ky téi wu [s]
ki . Thoi gian xen ké dai dién trong phai [s]
qi . Lwu lvgng dong xe dai dién cla pha i [PCU/N]
q; . Lwu lvgng bao hoa clia dong xe dai dién clia pha i [PCU/N]
p : Tdng sb pha trong mét chu ky [-]
b; : Hé sb lwu lwong cta dong dai dién cta pha i [-]

6.7.6 Thei gian dén vang
Thei gian vang cé thé khac nhau trén tirng nhanh nuat va phu thudc vao van tbc cho phép v,
cla phwong tién trén nhanh nat. Cu thé:

- t, = 3sv06il,

.p < 50 km/h

- t, =4sv6iV,, < 60km/h
- t, =5sv6iV,;, <70km/h

Trong trwdng hopgiaothdngxedapdwoc bé tritinhiéuriéng,thithdi gian dén vangduwoc s dung

ddéng bo la 2 s.
Khoéng céan bé tri thdi gian dén vang cho giao théng di bo.
6.7.7 Thei gian dé-vang

Thoi gian dé vang dung dé thong bao cho ngudi diéu khién phwong tién vé sw thay dbi trang
thai tin hiéu tl tin hiéu dén dd sang tin hiéu dén xanh. Tin hiéu dé-vang dwoc s dung dé
khéc phuc thoi gian tré clia phwong tién dau tién trong hangchd khi tin hiéu chuyén xanh bat

dau.

Thoi gian dé-vang duwoc khuyén nghi véi gia tri 1a tg, = 1s.
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Tin hiéu dd-vang dwoc xem xét ap dung trong trwéng hop khong bd tri hé thdng den dém

nguoc.
6.7.8 Thei gian dén xanh
Thoi gian dén xanh ctia mét pha den dwoc tinh toan nhw sau:

tC _txk,i

t= T-bi (6-12)

Trong do
tyi . Th&i gian dén xanh cta pha i [s]
te . Thoi gian chu ky [s]
b; . Heé sb lwu lvgng clha dong dai dién cho pha i [-]
B . Tbng hé sb lvu lwong cla cac dong dai dién cho cac pha trong mét chu ky  [-]
xki . Thoi gian xen ké dai dién gilra cac dong trong pha i [s]

Téng hé sé lwu lweng cla cac dong dai dién B dwoc tinh nhw sau:

B=>"h (6-13)
6.7.9 Thei gian xanh téi thiéu

Thoi gian xanh tdithiéukhdngdwocngdnhon10 s. D6i véi dong xe ¢o lwu lwong nhd thi can kiém
tra thoi gian dén xanh tinh toan cé nhé hon thoi gian dén xanh tbi thiéu t, ,;, hay khong.
Trwong hop, t, <tymin thi lay tymin 1@ gia tri dén xanh lwa chon cho chwong trinh déen tin
hidu.

Trong trwdng hep tinh toan thdi gian xanh tai cac vach qua dwdng cho nguwéi di b, thoi gian
xanh t6i thiéu phai bdo ddm cho nguwdi di boé sang dwoc via hé dbi dién khi cac phwong tién
bt ddu nhan dén xanh. V&i cac tuyén dwdng co bé rong mat dwong 16n, thdi gian xanh téi
thiéu phai dwoc bao hd nguwdi di bd di hét it nhat mot nira quang dwdng két hop véi bd tri dao

giao théng & gitra dwdng dé nguwdi di bo tam dirng mét cach an toan.

DPéi v&i cac dong giao thong khac nhau khuyén céo cac gia tri thoi gian dén xanh téi thiéu

nhw sau:
Xe co giodi

- gia tri toi thiéu temin =755
Déi v&i phwong tién cong cong va xe dap

- gia tri téi thiéu txmin =5S

Déi v&i ngudi di bo
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- gia tri téi thiéu

Ly min = 5s

- hodc co thé tinh thdi gian dén xanh téi thiéu du dé ngudi di bd vuot qua ¥ chiéu rong cua

long dwong (khdng nhé hon 5 s)

6.8 Danh gia nat giao diéu khién bang dén tin hiéu giao théng

6.8.1 Mirc d6 phuc vu

Mtrc dd phuc vu la chi tiéu dinh tinh d& danh gia hoat dong cla nuat giao thdng qua viéc so

sanh cac tham sb danh gia véi cac dinh mirc chuin. M6t tham sé dwoc st dung phd bién dbi

véi nat giao thédng c6 dén tin hiéu la thoi gian tré cia mbi xe. Cac gia tri tiéu chuén cla thoi

gian tré dé xac dinh mtrc do phuc vu ciia mét nut giao théng cé den tin hiéu dwoc mo ta trong

bang sau:

Bang 4: Mrc d6 phuc vu va cac tiéu chudn xac dinh

Muwc do phuc | Théi gian tré trung binh t, (s/xe) | Thoi gian tré I6n nhét t, .., (s/xe)
VU Xe co gi&i GTCC Xe dap va ngwei di bo
A <20 <5 <30
B <35 <15 <40
C <50 <25 <55
D <70 <40 <70
E < 100 <60 <85
F >100 > 60 > 85

- Murc dd phuc vu clia nat giao dwoc 14y gia tri thAp nhét trong sé mirc d6 phuc vu clia cac

lan tai nut

- Murc A la mire tét nhat, mirc B la mire tét. Mirc C va mare D la mire chdp nhan dwoc. Mirc

E va F 1a méc khong dat yéu cau trong dé mirc F 1& mdre Un téc nghiém trong.

6.8.2 Phwong phap tinh toan

Phwong phap tinh toan, danh gia nut giao thong qua mirc d6 phuc vu dwoc trinh bay trong

phan phu luc F.
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7 Thiét ké cac thiét bi diéu khién giao thong bang dén tin hiéu
7.1 Ta diéu khién giao théng
7.1.1 Vi tri ta diéu khién giao thong

Vi tri cta ta diéu khién phai dwoc xac dinh va lap hdé so nhw 1a moét phan cla thiét ké nat giao

théng theo cac nguyén tac sau:

- Tu diéu khién nén dwoc bé tri trén 18 via he, dai phan cach da Ién hoac déo giao théng;

- Khéng gay can tr& ngwdi di bd, dac biét la nguwdi khiém thi/ngudi khuyét tat.

- Han ché téi thiéu can tré tAm nhin cGa nguwdi diéu khién phwong tién.

- Pam bdo an toan va dé dang tiép can cho qua trinh bdo duéng, stra chira. (Nhan vién bao
dwéng stra chira c6 thé quan sat toan bd nat giao hodc it nhat quan sat dwoc toan bd chwong
trinh diéu khién trong qua trinh thiét 1ap tin hiéu hodc thwe hién cac nhiém vu khac tai td diéu khién

ma khoéng gap nguy hiém tr dong giao théng).
7.1.2 Céau tao ta diéu khién
T0 phai co két cdu phi hop 1ap dat ngoai trovi.

Két cu ta phai bdo d&m d6 bén co hoc va dd an toan (bao gdém tinh nang chéng giva chéng

an mon hoac twong dwong)trong qua trinh khai thac van hanh.

TG diéu khién phai dwoc thiét ké d& han ché dwoc cac anh hwéng tlr méi trwdng bén ngoai
t&i cac thiét bi diéu khién bén trong td, bao gdm cokha nang chdng sét, chéng do nwéc vao ta

va chdng cén tring xam nhap.

Bang dau ndi c6 dinh cac thiét bi va day cap phai dwoc bdo ho tinh an toan va thuan tién

trong qua trinh b&o tri bao dwdng thiét bi.
B&o ddm nguén dién 6n dinh cho cac thiét bj va dén tin hiéu trong qua trinh hoat déng.

Phai c6 thiét bi cung cap nguén dién dw phong duy tri téi thiéu trong 30 phut cho ta diéu khién

tin hiéu giao théng khi cé sy cb méat dién lwdi xay ra.

TG diéu khién phai cé khoa va chia khéa luén duoc tiép can bdi don vi quan ly cé thadm
quyén. Thiét ké khéa ti phai ddm béo an toan va thuan lgi khi ddng mé& clra ta trong qua trinh

diéu khién, duy tu va bao dwéng.

Trén ta diéu khién can cé thong tin lién lac, hé tro trwc tuyén it nhat bao gébm dia chi gvi thw
tin va dién thoai. Théng tin lién lac can duwoc dan & phia ngoai, & vi tri dé tim kiém va c6 do

bén co hoc.
7.1.3 Yéu cau vé chirc nang ta diéu khién

M6t ta diéu khién co thé dung dé diéu khién moét hodc mot sé nat giao théng 1an can.
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TG diéu khién can cé kha ndng van hanh doc lap, c6 thé duwoc diéu khién tha cong, co thé

diéu khién den theo mo hinh ¢ dinh hoéc linh hoat.

Trwdng hop st dung chung mot td diéu khién cho mét sb nut giao théng lan can, can dam
bédo ti cé kha ndng diéu khién doc lap véi tivng nut va cé kha nang phdi hop hoat dong den
tin hiéu cac nut giao théng trong pham vi diéu khién cuda ta.

Can co6 kha nang thwc hién tin hiéu wu tién cho cac dbi twong (xe clru hda, clru thwong, xe
buyt nhanh) théng qua diéu khién tai trung tam diéu hanh hoac diéu khién tha céng tai hién
trudng.

TG diéu khién can c6 kha nang két ndi dé tiép nhan xt ly cac théng tin tlr cac bd nhan dang
va céac thiét bi do lwdng, két ndi trung tam diéu khién tin hiéu giao thédng va ddm bao kha
ndng m& rong két ndi véi cac nat giao thdng 1an can phuc vu cho viéc diéu khién deén tin hiéu
linh hoat.

TG didu khién tai mot nat giao thong can cé kha ndng két ndi, phdi hop véi hé thdng didu
khién tin hiéu dwong sat tai cac dwong ngang giao cét gitra dwdng bo va dwdng sat ndm
trong pham vi c6 lién quan t&i nat giao théng.

TG c6 chivc ndng diéu khién dé tt ca cac hwéng trong trwérng hop can thiét.

TG ¢6 chire ndng nhay vang canh béo khi ti gap sw cb.

7.2 Thiét ké coét deén tin hiéu

Ngoai viéc tuan tha cac quy dinh hién hanh, viéc thiét k& dén va cot dén can tuan thi mot s
quy dinh sau:

7.2.1 Nguyén tic chung

M®bi cot dén tin hiéu cé thé dwoc 1&p d&t 3-5 hodc nhién hon béng dén tin hiéu tuy thudc vao
chuyén ddng cho phép hoac chuwong trinh diéu khién.

Trén cac cot dén thang dirng, cac bong dén tin hiéu dwoc 1&p theo chiéu doc. Trén céc cot co
can vuwon hay gia long mén cac béng dén cé thé 1ap doc hodc ngang.

Cot can vwon duoc ap dung cho duwéng cé phan dwdng danh cho xe co gi¢i theo modt hwéng
tlr 2 lan xe tré 1&n, noi ¢ lan ré trai/ré phai hoac pha ré trai/ré phai riéng va noi bj khuat tam
nhin.

Trong khu déng dan cw, khu dé thi cé dworng phé chat hep. Bén cé thé bd tri trén than cot
thdng dirng d&t bén dwdng vé phia tay phai cia chiéu dwong va trwdc vach dirng xe.

DPén phu dwoc b tri thy thudc vao quy md nut giao va td chirc giao thdng. Cac hinh trén dén
phu cé thé 1a mdi tén chi dan phwong tién di théng, ré trai, ré phai, hodc hinh coé ky hiéu nhw

loai phwong tién giao thdng nhét dinh (xe dap) hodc hinh ngudi di bo.
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C6 thé st dung thiét bi cdm bién thu ddng hodc nut bAm dé tro' gitp ngwdi di bd sang dwdng
nhat 1a nguoi khuyét tat. Thiét bi nat 4n danh cho nguwoi di bd sang dwérng bao gém nut an

hodc dén bao hoat dong hodc thiét bj am thanh hodc rung d&t chung trén mot cot dén tin hiéu.
7.2.2 B6 tri cot den tin hiéu trong khong gian ba chiéu

Tuy vao diéu kién thwc té tai hién trwdng dé xac dinh vi tri dat cot dén tin hiéu cho phu hop,

theo cac nguyén tac sau:
7.2.2.1 Theo phwong ngang cua dwong

Cot dén dat trén 1& dwong, ddo giao thdng hodc gidi phan cach va cach mép phan duong xe

chay tr 0,5 m dén 2 m.

Trén cac tuyén duong do thi co via hé va tdc dd cho phép 1a 50 km/h hodc c6 dai phan cach

gitra, vi tri cot d&én cach mép phan duwong xe chay cé thé gidam xudng 0,2 m.
7.2.2.2 Theo phwong doc ctua dwong

Theo hwéng di vao nuat, cot dén tin hiéu can dwoc dat phia sau vach dirng xe, va cach vach

dirng xe it nhat 1,5 m.
Cot dén khdng dwoc gay can tréd hodc gay nguy hiém cho phwong tién va nguwdi qua dwong.

Vi tri cot dén can tinh dén kha nang quan sat ctia ngwoi lai khi phia trwdc cé cac xe Ién hoac

khi hwéng nhin nguwoc anh ndng mat troi.

Theo hwéng di cia ngudi va phuong tién, coét dén tin hiéu dwoc dat vé phia bén tay phai

ngwdi tham gia giao théng.
Mat dén phai vudéng goéc vé&i hwdng di cia ngwoi va phwong tién.
7.2.2.3 Theo phwong thang dirng

Khi hdp dén dwoc bd tri theo chiéu thang drng trén cot dén thang: chiéu cao tinh tlr diém
thap nhat ciia déndén mat dwdng hodc via hé trong pham vi tir 2 m dén 3 m déi voi hop déen
ba mau va t» 2 m dén 2,5 m déi v&i hop dén hai mau ap dung cho nguwdi di bd; khoang cach

nay la 2,20 m déi véi dwdng danh cho nguwdi di xe dap.
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Nut bAm cho nguoi di bd: Nat bAm yéu cau danh cho ngudi di bo va ngudi diéu khién xe dap

dwoc dat trén cot dén & dé cao 1,05m so vé&i mat via he.
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Hinh 23: Vi tri c6t den tin hiéu (RILSA)
7.3 Boéng dén tin hiéu
Peén tin hiéu chinh diéu khién giao théng dwoc ap dung ba loai mau tin hiéu: xanh, vang va
dd; cé dang hinh tron. Kich thudc, hinh dang va cac quy dinh khac lién quan dén béng dén
tin hiéu dwoc thwe hién theo quy dinh hién hanh.
DPén phu c6 hinh mii tén cho phép xe dwoc di thang, ré trai, ré phai hoac cac hinh cé ky hiéu
phu hop v&i quy dinh hién hanh va duwoc |&p dat trén mét phéng ngang voi dén tin hiéu xanh.
Cac hinh trén dén phu cé thé 1a hinh mét loai phwong tién giao théng hoac hinh nguwdi di bo.
Pén tin hiéu kém ddng hd dém nguwoc bao hiéu thdi gian c6 hiéu lwc ciia dén chinh; mau cda
sb trén déng hé dém nguwoc phai st dung cling mau véi tin hiéu ctia dén chinh dang co tac
dung hiéu Iénh.
C6 thé bb tri cac tin hiéu khac nhau (xanh, d3, vang) trén cing mét béong dén nhwng phai dam

bédo chi cé moét tin hiéu mau duy nhéattrén mat dén & moét thoi diém trong chu ky cta dén.
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PHU LUC A - KHAO SAT MAT BANG VA TO CHUC GIAO THONG

A.1 Khao sat mat bangnut giao théng

A.1.1 Can ctr khao sat méat bangnut giao théng

Viéc khao sat mat bang nut giao théng tuan theo céac tiéu chudn, quy chuén nhu sau:

- Tiéu chun nganh 96 TCN 43:90 “Quy pham do vé ban db ty 1& 1/500, 1/1.000, 1/2.000,
1/5.000 (phan ngoai troi)”;

- TCVN 9398:2012 “Céng tac trac dia trong xay dwng codng trinh — Yéu ciu chung’;

- Tiéu chuén qudc gia TCVN 9401: 2012 vé Ky thuat do va xt ly GPS trong trac dia cong
trinh;

- Quyét dinh 1125/DPBD cla Téng cuc dia chinh ban hanh “Ky hiéu ban db dia hinh ti 1&
1:500, 1:1000, 1:2000 va 1:5000";

- QCVN 11:2008/BTNMT vé& Xay duwng lwdi do cao theo quyét dinh sé: 11/2008/QD-BTNMT
ngay 18/12/2008 ctia B6 Tai nguyén va Moi treong;

- QCVN 04:2009/BTNMT vé Xay dwng lwéi toa dd theo théng tw sb: 06/2009/TT-BTNMT
ngay 18 thang 2009 ctia B6 Tai nguyén va Mbi trvdng.

A.1.2 Néi dung khao sat mat bang nat giao théng

Két qua khao sat mat badng can dwoc thé hién qua binh dd nut giao théng véi ty 1& 1:500. Ban

v& binh d6 1:500 can dam baocé cac ndi dung nhw sau:

- Diém khéng ché tréc dia;

- Diém dan cu;

- Dia hinh, dia vat;

- DPuwong giao théng va thiét bi phu thudc;

- Thay hé va cac cong trinh phu thudc;

- Thuwe vat;

- Phai thé hién chinh xac vi tri cac bién bao, cot dién, hwéng day dién, diém cap ngam, cap
dién lwc, ta dién va cac tram bién ap trong khu do;

- Thé hién chinh xac hé théng ga cbng va cdng ngam thoat nwéc;

- Ranh gi¢i va twong rao;

- Dia danh va cac ghi chu can thiét khac.

Cac ky hiéu trén ban vé tuan tha theo quyét dinh 1125/DDBD “Ky hiéu ban d6 dia hinh ti 1&
1:500, 1:1000, 1:2000 va 1:5000".

A.2 Khao sat phwong an té chirc giao thong tai nat

Noi dung khao sat mét bang td chirc giao thong tai nut bao gém cac ndi dung sau:
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- Khao sat bién bao giao thdng: xac dinh cac loai bao hiéu dwéng bd tai tirng hwéng tiép can
vao nut; xac dinh vj tri dat bién bao va so sanh v&i két qué khao sat mét bang/binh db nuit giao
thong;

- Khao sat cac hwéng chuyén dong tai nit: xac dinh cac chuyén déng dwoc phép ré phai, ré
trai, quay dau, di thadng tai méi huwéng tiép can vao nut. Viéc khao sat hwéng chuyén dong duoc
thwe hién véi tat ca cac loai phwong tién co gidi, phi co gii va nguodi di bo;

- Khao sat chwong trinh diéu khién tin hiéudang ap dung tai nat giao théng (néu cé): xac
dinh bién phap diéu khién giao thdng tai nut; chu ky dén tin hiéu giao théng; sé lwong pha trong
chu ky dén; thoi gian dén xanh; thdi gian dén do; thei gian dén vang cho tivng hwéng chuyén déng
va th&i gian vang dé;

- Khao sat vach son td chirc giao théng tai nat: xac dinh vach phan lan; mii tén dan huéng;
vach sang duwdng cho nguwoi di bo;

- Céc yéu tb khac c6 thé anh huwéng dén giao thong tai nat: g& gidm téc, hinh vé, bao hiéuva

mau sac trén mat duong.
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PHU LUC B - KHAO SAT LUU LUONG GIAO THONG
B.1 Cac loai phwong tién can khao sat

Khao sat lvu lweng giao théng nham thu thap théng tin vé sé lwong phwong tién di qua mat
cat hodc di qua nut giao trong mét don vi thdi gian. Theo Tiéu chuan thiét ké dwdng dé thi

TCVN 104:2007, cac loai phwong tién tham gia giao thong dwgc phan loai nhw sau:

- Xe dap

- Xe may

- O-t6 con (dwoi 07 chd)

- Xe tai 2 truc va xe khach dwéi 25 chd

- Xe tai co tir 3 truc tr& I1€n va xe khach lon
- Xe kéo ro moc (container)

- Xe buyt

- Xe buyt c6 khép néi

Ngoai ra can khao sat lwu lwong ngudi di bo & tat ca cac huéng.

Tuy theo dac diém va yéu cau thiét ké té chirc giao thong tai tirng nut, cé thé ghép nhém céc
phwong tién trén theo nhirng tiéu chi nhat dinh (vi du xe buyt va xe buyt khép néi cé thé ghép

lam 1 loai la xe buyt).
B.2 Cac hwéng chuyén déng chia ngwei va phwong tién

Viéc khao sat lwvu lwong giao théng duoc tién hanh trén tat ca cac huéng vao nut va tat ca

cac huwdng thoat khoi nut.
B.3 Thei gian khao sat
Lwa chon thdi gian khao sat lwu lwonggiao théng can dam bédo dwoc nhirng yéu cau sau:

- Trong mét ngay, can khao sat ca gid cao diém va gid thap diém & ba khung gi® sang, trua
va chiéu.

- Céan khéo sat 2 tiéng cao diém va 2 tiéng thap diém cho méi khung gi®» sang, trwa va chiéu.
Téng thai gian khado sét trong trwdng hop nayla 12 tiéng/ ngay. Trwdc khi khdo sat tai mét nat giao
cu thé, can khao sat so bo dé nam duwoc khodng thoi gian cao diém/ thap diém.

- Trong mdt tuan, it nhat can khdo sat moét ngay binh thwdng trong tuan va mét ngay cubi
tuan (th(r 7 hodc chd nhat).

- Tranh tién hanh khao sat trong cac trwéng hop sau: cac dip nghi I1&; ngay co sw kién bat
thwong anh hwéng dén lwu lwong giao théng tai khu vuwe khao sat (cac cudc hop cap cao, diéu

hanh, 1& hdi, cac sy kién thé thao I&n, cac budi biéu dién, va cac sw kién khac).
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- Khi d3 tién hanh khao sat, can loai bé két qua khao sat tai nhirtng khoang thdi gian xay ra
cac vu viéc dic biét nhu tai nan giao théng, tdc dwdng, tréi mua, triéu cueng do két qua thu duoc

tai nhirng thoi diém nay khong phan anh dung Iwu lwgng giao théng dién hinh trong thuc té.
B.4 Quy déi thanh xe con tiéu chuan

Sau khi thu duwoc két qua khéo sat, lwu lwong phuong tién thuc té ciia dong xe hdn hop can
dwoc quy dbi thanh xe con tiéu chuan (PCU — Passenger Car Unit) d& phuc vu cho cac buéc
tinh toan chwong trinh diéu khién giao théng bang dén tin hiéu tiép theo. Hé sé quy déi dwoc
lay theo Bang 2, muc 5.2.2, TCVN 104:2007.

B.5 Biéu mau khao sat

M6t biéu mau khao sat lvu lwgng giao théng phai ddm bao thé hién dwoc 4 ndi dung co ban
la: (1)Thei gian ghi nhan lwu lwong; (2)Hwédng chuyén dong; (3)Loai phwong tién; (4)Sé

lwvong tirng loai phwong tién/khoang thoi gian khao sat.
B.6 Khoang thé&i gian khao sat

S6 liéu khao sat lvu lwong duoc tdng hop cho tirng khodng théi gian 15 phut.
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PHU LUC C - KY HIEU CAC DEN TiN HIEU

Trong tiéu chuén nay, cac den tin hiéu dwoc ky hiéu nhw sau:

MV: dén danh cho phwong tién co gi¢i (6 t6, xe may, xe tai bus trong trwdng hop khéng co

wu tién)

P: dén danh cho ngw&i di bd
B: dén danh cho xe buyt

A: dén phu tr¢g

C: dén danh cho xe dap

T: dén danh cho duwéng sat ndi dd (hodc dwdng sat néi chung)

Cac cum dén tin hiéu ctia mét nat giao thédng dwoc danh sb lién tiép bt dau tir “1”. Trong so

ddé mat bang bé tri dén tin hiéu, dén tin hiéu dau tién ctia mét cum dén dwoc ky hiéu 13

Cac dén tin hiéu tiép theo ctia cing mét cum dén dwoc ky hiéu lién tiép 1a “b”, “c”, “d”,....

)

[N
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—
—
—
—
—
—
——

MV2b

e

\g

Hinh 24: B4 tri cac cum dén tin hiéu

(7P}

a.

Trong ban vé bb tri cac cum dén tin hiéu & trén, c6 thé thay nat giao thong nay duwoc diéu

khién bang 4 cum dén. M&i cum dén cé 4 dén giao théng bao gém: 2 dén diéu khién dong xe

co gidi (vi du: MV1a, MV1b) va 2 dén diéu khién dong di bo (vi du: P1a, P1b).
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PHU LUC D - TINH TOAN THO'I GIAN XEN KE

Thoi gian xen ké (t,,) ngan nhat dwoc xac dinh bang thoi gian vwot nat(t,,), thoi gian thoat
nat (t;,) va th&i gian nhap nat (t,,,,).
bxk = tyu T len — thn (D-1)

Trong do:

- Thai gian vwot nat (t,,) : khodng thdi gian tinh tir IGc két thic dén xanh clia mot dong giao
thdng dén luc bt dau dén xanh cla dong giao théng khac.

- Thoi gian thoat nat (ty,) 1a khoang thoi gian can thiét dé phwong tién di hét quang dwéng
thoat nat ly, = 1 + 1,:v&i van tdc thoat nat (vy,)

- Thoi gian nhap nat (t,,) 1a khodng thdi gian can thiét dé di hét quang dwdng nhap nit
(lnn)
D.1 Trwong hop 1: Cac phwong tién thoat nat di thang
Trong trwedng hgp nay, thdi gian xen ké dwoc tinh toan nhw sau:

- Thoi gian vuot dbi véi cac phwong tién di thang la t,,(gidy)

- Van tdc thoat nat 1 v, (m/s)

- Quéng dwong thoat nat co ban (l,): Khodng cach tir vach dirng xe dén diém xung dot do
lwéng tai diém gitra cdia lan (m)

- Chiéu dai phwong tién: ly=6m
Thoi gian vwot va thdi gian thoat nut dwgc tinh bang coéng thirc sau:

lo+ lpt
vth

tou + ten =ty + (D-2)

—r:/,lﬂ;'
B N E—
Aoy

Hinh 25: Vi du vé trwong hop xe thoat nut di thang/ xe nhap nat di thang
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Chu thich: 1: Dong thoat nut vao thdi diém dén xanh két thac
2: Dong nhap nut vao thoi diém dén xanh bat dau
lo: Quang dwdng thoat nut co ban
le: Chiéu dai phuwong tién
Ihn: Quang dwdng nhap nat
D.2 Trwong hop 2: Cac phwong tién thoat nat chuyén hwéng
Céc gia thiét tinh toan thoi gian xen ké:
- Thoi gian vt clia cac phwong tién ré la t,, (giay)
- Van tdc thoat nat la v, (m/s). (V&i ban kinh trong ctia lan dwdng ré 1a R<10m thi van tbc
thoat nat gidm xudng con v,, = 5m/s; V&i ban kinh trong cla lan dwéng ré 1a R>10 m thi van téc
thoat nat giam xubng con v, = 7m/s).

- Quang duwdng thoat natco ban:l,(m)

- Chiéu dai phwong tién:L,, = 6m
Thoi gian vwot va thoi gian thoat nat dwgc tinh bang coéng thire sau:

tou + ten = tvu + T; (D-3)

(tyu + ten = Ly +

U ygiR <10m)  (D-4)

Trong trwdng hop bd tri thei gian xanh m& sém cho phwong tién ré trai, thdi gian thoat nat
phai dwoc tinh thém 1 gidy d& dé phong hién twong qua nat theo cap hodc cac phuwong tién
ré trai ndi dudi nhau. Diéu kién nay ddm bao nhirng phwong tién khéng thé dirng an toan
trwdc vach drng trong thdi gian dén vang sé khong gay xung dét nguy hiém cho dong giao

théng bat dau nhap nit.

tou + ten = t, + 1(t, : thoi gian dén vang) (D-5)
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Hinh 26: Vi du vé trudng hop xe thoat nit/ xe nhap nat theo hwéng ré
Chu thich: 1: Dong thoat nut vao thdi diém dén xanh két thuc
2: Dong nhap nut vao thei diém dén xanh bét dau
lo: Quang duwdng thoat nut co ban
le: Chiéu dai phuwong tién
lhn: Quang dwdng nhap nat
D.3 Trwong hop 3: Phwong tién giao thong céng cdéngthoat nat — khdéng cé
vach dirng xe trwédc nut

Trong trwéng hop giao thdng cong cong dwoc didu khién bang tin hiéu riéng, khi d6 phwong
tién giao thong cong cong co thé thoat nut va khong can divng. Khi d6, thoi gian vuot (t,,,)can
dwoc bd tri pht hop véi van tbe tbi da cho phép trén doan tuyén.
Th&i gian vuot va thdi gian thoat nut dwoc xac dinh dwa trén cac dinh mirc sau:
- Thoi gian vwot (t,,): phu thudc vao van téc téi daV,,,,
e t,, =3 giay (néu van técV,,,, <30 km/h)
e t,,= 5 giay (néu van téc 30 km/h <V,,,< 50 km/h)
e t,,= 7 giay (néu van téc 50 km/h <V,,,,< 70 km/h)

Van tdc thoat nat: vy, = % (Vimax tinh bang km/h)

Quéng dwdng thoat nut co ban: [, (m)

Chiéu dai phuwong tién: 1,
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Chu thich:

Xe trung binh: [,,, = 6m

Xe lon: 1, = 12m
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Hinh 27: Vi du vé trwdng hop GTCC thoat nat va nguoi di bd nhap nat
1: DOng xe giao thdng céng céng thoat nut vao thoi diém dén xanh két thac
2: Dong di bé nhap nuat vao thoi diém dén xanh bat dau
lo: Quang dwdng thoat nut co ban
lr: Chiéu dai phwong tién

lnn: Quéng dwdng nhap nut
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Hinh 28: Vi du vé trwdng hop VTKHCC thoat nat va 6 té nhap nut
Chu thich: 1: Dong xe giao thdng céng cong thoat nut vao thdi diém dén xanh két thuc
2: Dong 6 t6 nhap nat vao thdi diém dén xanh bat dau
lo: Quang dwdng thoat nut co ban
lr: Chiéu dai phwong tién
Ihn: Quéng dwdng nhap nut
Thoi gian vwot va thoi gian thoat nit dwoc tinh bang céng thire sau:

lo +lpt

Vm ax

tou tten = tuu(Vimax) + 3,6 (D-6)

Lwu y: néu giao thédng cdng cong duoc diéu khién ddng thei véi van tai ca nhan, cé hai cach
dé tinh toan t,, va t,:

- Néu t,, + ty, dwoc tinh toan theo cac théng sb cla giao théng céng cong: khi d6, phwong
tién giao théng céng cong di chuyén véi van téc dién hinh cda loai hinh giao théng céng cong khi
vao nut.

- Néu t,, + t;;, duwoc tinh toan theo cac théng sb clia van tai ca nhan.

D.4 Trwong hop 4: Phwong tién VTKHCC thoat nat — Cé vach dirng trwéc nat
Néu phwong tién VTCC luén phai dirng trwdc nut giao thi khi tinh toan thoi gian thoat nut
phai gia thiét rdng phwong tién mat mot khoang thdi gian dé tang tbc tr diém dirng dén diém
dat van téc téi da cho phép.

V&i xe buyt, |4y gia tbc 1a a = 1,0 dén 1,5 m/s®.
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Thoi gian vuot (t,,) va thdi gian thoat nat (t,,) dwoc xac dinh dwa trén nhirng gia thiét nhw

sau:
- Thoi gian vuot: t,,= 0;
- Gia téc khéi dong: a (m/s2) tang tlr V =0 tai diém dirng xe dén V = V4, (km/h)
- Quang duwdng thoat nat co ban: [,
- Chiéu dai phwong tién: 1,
e Xe trung binh: [,; = 6m

e Xelon:l,,=12m

Thoi gian vwot va thoi gian thoat nat dwoc tinh bang céng thirc sau:

2(lp+1 . 2
tou + ten = /% Vi (Lo + L) < 2‘/;”% (D-7)

_ Vmax
lO+lpt Zra

Vimax 23,6
tou + ten = + :
vu T "th ™ 36, Vinax/3,6

. Vinax®
VOi (L + 1pe) = 36200 (D-8)

D.5 Trwéong hop 5: Dong xe dap thoat nut

Viéc tinh toan dwoc dwa trén nhirng gia thiét nhw sau:

- Thoi gian vuot: t,, = 1s (ké& ca trong trwdng hop dung chung tin hiéu véi nguoi di bo)

- Van téc thoat nut ctia xe dap: v, = 4 m/s. Néu xe dap phai chay qua mét doan dwong

cong trwde khi vao nut hodc sau khi thoat nat thi nén 1ay van téc thap hon.
- Quéang duwdng thoat nat co ban: [

- Chiéu dai phwong tién: L,, =0 m
Thoi gian vwot va thdi gian thoat nut dwoc tinh bang cong thire sau:

l
tou +ten =1+ ﬁ (D-9)

Lwuy:

- Néu c6 dwdrng hodc lan danh riéng cho xe dap, nén bé tri tin hiéu riéng cho xe dap

- Néu dong xe dap khong dwoc diéu khién riéng thi cac dang xung d6t nhw “xe dap dwoc

thoat nut/ xe dap nhap nut” va “xe dap thoat nat /nguwdi di bd nhap nat” cé thé dwoc xem nhw 14

xung doét cho phép, tirc 1a ching khong dwoc dé cap dén trong tinh toan thoi gian xen k&. Nguyén

tac nay cling dwoc dung khi tinh toan cac xung doét tiép tuyén gitra xe dap va phwong tién dén ti

bén trai (ré phai)
D.6 Trwéong hop 6: Dong di bo thoat nut
Viéc tinh toan dwogc dwa trén nhirng gia thiét nhw sau:

- Thoi gian vuwot: t,,, = 0s.
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- Van tbc thoat nat: v, = 1,2 m/s. Tai cac khu virc budn ban, giai tri, khu vwc gan trwdng
hoc,... co thé 14y gia tri van téc thAp hon nhwng khong thap hon 1 m/s. Gia tri tbi da:v,, = 1,5 m/s.
- Quang duwdng thoat nat co ban: [,

- Chiéu dai phwong tién: I, =0 m

Thoi gian thoat nat va thoi gian vwot dwoc tinh bang céng thire sau:

l
tyu + ten = ﬁ (D-10)
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Hinh 29:Vi du vé trwdng hop nguwdi di bd thoat nit va 6 té nhap nit
Chu thich: 1: Dong di bd thoat nut vao thoi diém dén xanh két thuc

2: Dong 6 t& nhap nuat vao thoi diém dén xanh bat dau

lo: Quang dwdng thoat nut co ban

le: Chiéu dai phuong tién

lhn: Quang dwdng nhap nat
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PHU LUC E - CAC Vi DU VE PIEU KHIEN LINH HOAT (tham khao)

E.1 Mo ta cac ky hiéu

Ky hiéu M6 ta

R : Yéu cau (request) mdt trang thai hoac mét nhém
tin hiéu

0 : Giai doan chiém déng

CP : Chuyén pha

D : B6 nhan dang

L : Diéu kién logic

M . Tham sé

P : Tin hiéu cho nguw&i di bd

MV : Tin hiéu cho phwong tién co gidi

SP : Chwong trinh tin hiéu

t . Tham sbé thdi gian

T ; Diéu kién thoi gian

TG : Gian cach thoi gian

E.2 Cac hinh thirc khac nhau cua lwu dé thuat toan

Hai kiéu minh hoa khac nhau cta lwu dd thuat toan duwoc st dung. O ca hai kiéu, lwu dé thuat

toan hoat ddong xuyén subt qua tirng giay.

Kiéu A bat dau véi mét pha va bao gdbm mét truy van vé thoi gian. Trong kiéu nay mét vong
l&p thoi gian dwoc thwe hién. Néu mot quyét dinh ddng y dwgc chon, cac diéu kién logic la
bét budc va cé thé dan dén cac giai doan chuyén pha thédng qua céac truy van vé thoi gian bb
sung.

& — -

v
oo

j

Nghia la vong lap thoi gian

Trong trwdng hop nay yéu td quyét dinh bao gdm “vong Iap th&i gian” chi ra rdng diém thoi
gian Ti can phai dat dwoc trudc khi quyét dinh “ddng y (yes)” dwoc tién hanh. Sau khi mét
truy van thoi gian dwoc thwe hién, trong khoang thoi gian gira t va Ti (khi diéu kién thoi gian

chwa théa man (no), lwu d6 thuat toan co thé dwoc ngat tai mot diém & diéu kién thoi gian do,
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va & cac giay tiép theo thuat toan lap lai & chinh diém dé. Kiéu lwu dé thuat toan nay sé tranh
duwoc trwerng hop mot sé khoang thdi gian phai tién hanh 13p di 18p lai xuyén subt toan bo Iwu

dd qua méi giay nhw trwdng hop & kiéu B.

Kiéu B dwoc c4u truc rd rang nhw sau

(Chang] - diéu kién logic | - hanh dong|

diéu kién thoi gian| -

O vi du minh hoa kiéu B, b4t ddu & diém xuét phat (A), tiép dén la pha hién tai, c6 thé 1a &
mot pha hodc & giai doan chuyén pha. Néu mot pha hién dang chay, diéu kién thoi gian cho
pha d6 can dwoc goi. Néu diéu kién thoi gian dwoc dap trng, cac diéu kién logic lién quan sé
dwoc xem xét. Néu cac diéu kién logic nao d6 dwoc théa man, hanh déng sé dién ra, vi du
nhw sw chuyén pha. Néu sw chuyén pha dang chay hodc néu ca diéu kién thdi gian va logic
déu khong théa man, thuat toan sé bj két thuc & diém cubi (diém E) trén lwu db. O giay tiép

theo, cau haéi lai dwgc 1ap lai va lwu db thuat toan phai dwoc chay xuyén subdt tir (A) dén (E).

Théng thwong vi du minh hoa kiéu B cho lwu dé thuat toan cé nhivng diéu kién thoi gian va
céac diéu kién logic két hop phtrc tap hon vi du minh hoa kiéu A. Trong trwdng hop diéu khién
phtrc tap, thi viét lvu dé thuat toan theo kiéu B sé& tré nén rat kho khan va phirc tap. Voi
nhitng trwdng hop diéu khién don gian thi vi du minh hoa kiéu B ré rang hon va toan dién

hon.
E.3 Vidu vé diéu khién linh hoat
Xac dinh van dé

Chuwong trinh diéu khién dén tin hiéu giao théng tai nat giao (Hinh 30) dwoc van hanh béi
chwong trinh tin hiéu SP1 diéu khién linh hoat phu thudc vao trang thai giao thong. Thoi gian

chu ky cda SP1 la 60 giay.

T 40m 1
A <MVia
P36
P3a Kb I Lo
Mv5b[:§b ) < [g_‘— D22 [ ]
0 |- [].
D5 Mvsa [N N =
g
I [ 60m -
j?zm
j3m

Hinh 30: M&t bang nut giao diéu khién dén tin hiéu linh hoat
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Chwong trinh dén tin hiéu 3 pha dwoc thiét |ap tai nut. So dé chudi pha dwoc mo ta trong
Hinh 31. Pha 1 bao gdm cac nhém tin hiéu MV1, MV5 va P1; Pha 2 bao gém cac nhém tin
hiéu MV1, MV2, MV3; Pha 3 bao gém cac nhom tin hiéu MV4, P2, P3.

Pha 1

Pha 3 Pha 2

Hinh 31: So' db chudi pha tai nut

Hién trang giao thong: Tai nut giao huwédng Iwu théng chinh la cda nhém tin hiéu MV1, MV5
véi lwu lwong giao théng Ién, lwu lweng trén cac nhém tin hiéu MV3 va MV4 thap. Giao théng
di bo ctia cac nhom tin hiéu P1, P2, P3 dwoc hwéng quyén wu tién khi c6 yéu cau. Dong giao
théng ré trai @ nhém tin hiéu MV2 cé hién twonggia tang chiéu dai hang ch& khi tan suét
yéu ciu quyén wu tién clta dong giao théong di bd P2, P3 dién ra thwdng xuyén. Do dé can
phai thiét 1ap chwong trinh dén tin hiéu linh hoat tuy thuéc vao diéu kién giao théng dé giai

quyét van dé trén.
Céc nguyén tac diéu khién dwoc ap dung nhw sau

- Céc céach thire diéu khién sau dwoc ap dung: Diéu chinh thdi gian xanh (Cach thirc B2) va
yéu cau pha (cach thirc B4).

- Trong chwong trinh d@én tin hiéu 3 pha, pha 2 va pha 3 chi nhan dén xanh khi cé yéu cau,
néu khéng thi pha 1 tiép tuc nhan dén xanh.

- Néu phat hién thay tdc nghén & nhém tin hiéu MV2 thi MV2 sé& nhan dwoc thdi gian dén
xanh I&n nhat. Trong trwéng hop nay, thdi gian dén xanh cta nhoém tin hiéu MV5 sé bi ngét bét tai
diém ngat kha di sém nhét.

- Néu bd nhan dang D2 c6 thdi gian chiém doéng 1&6n hon 8 gidy (tte 1a tAc nghén tai dong ré
trai cia nhém tin hiéu MV2 xay ra), nhém tin hiéu MV2 sé& dwgc nhan dén xanh dé gidm sw tat
nghén (Pha 2 duoc bat).

- Né&u c6 yéu cau tlr nhédm tin hiéu MV4, P2, P3 thi cac nhém tin hiéu nay sé dwoc nhan dén
xanh (Pha 3 duoc bat)
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- Néu gian cach thoi gian & bd nhan dng D3 va D4 I6n hon 3 gidy (ttec 1a c6 it xe di trén
nhom tin hiéu MV3, MV4), thoi gian dén xanh ctia nhém tin hiéu MV3, MV4 sé bi ngat bang hanh
dong chuyén pha tir pha 3 sang pha 1 (CP 3.1)

Trong lwu @b thuat toan, tham sé thoi gian t sé bat dau tir gidy 0 cho dén giay thir 60 dé két thic

mot chu ky dén tin hiéu, tham sb thoi gian t s& dwoc chay véi bwdc thdi gian 1a 01 gidy. Tuy thudc

vao trang thai giao théng tai nit & thdi diém t théng qua cac diéu kién logic va diéu kién thoi gian

trong lwu dd thuat toan, chwong trinh dén tin hiéu giao théng sé dwoc thiét Iap twong tng. Cac

diéu kién logic va diéu kién théi gian dwoc mé ta chi tiét nhw sau:

BCac 1: Cac dig \* ARAlogic

Diéu kién Diéu kién chi tiét Trang thai Dién giai diéu kién
logic

L1 TG (D5)=23,0s Tin hiéu MV5 bj | Néu gian cach thoi gian & bd nhan
ngat dang D5 I&n hon 3 giay

L2 TG (D1)=23,0s Tin hiéu MV1 bj | Néu gian cach thoi gian & bd nhan
ngat dang D1 1&n hon 3 giay

L3 A (D21) Yéu ciu nhém tin | Néu cé yéu cau tr bé nhan dang
hiéu MV2 D21

L4 B (D22)=8,0s Téc nghén & | Néu thdi gian chiém doéng cua bd
nhém tin  hiéu | nhan dang D22 I&n hon 8 giay
MV2

L5 TG (D21)=23,0s Tin hiéu MV2 bi | Néu gian cach thoi gian & bd nhan
ngat dang D21 I&n hon 3 gidy

L6 A (D3) Yéu cau nhém tin | Néu cé yéu ciu tlr bé nhan dang
hiéu MV3 D3

L7 TG (D3 A D4) =|Nhém tin hiéu | Néu gidn cach thoi gian cha bod

30s MV3 va MV4 bi | nhan dang D3 va D4 I&n hon 3 giay

ngat

L8 A (D4 v P2 v P3) | Yéucaunhom tin | Néu c6 yéu cau tr nhém tin hiéu

hiéu MV4, P2, P3

hoac MV4 hoac P2 hoac P3

BCéc 2: Cac dig \* ARABIC iannn
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Diéu kién Diém the&i gian trong Dién giai diéu kién th&i gian
th&i gian chwong trinh tin
hiéu
T1 24 Diém két thic s&m nhét cta pha 1 la & giay the 24
khi c6 yéu cau tir nhém tin hiéu MV2
T2 29 Diém két thic mudn nhat cta pha 1 1a & giay thir 29
khi c6 yéu cau tir nhom tin hiéu MV2
T3 39 Diém két thic s&m nhét cia pha 2 1a & giay thir 39
khi c6 yéu ciu tr nhém tin hiéu MV4, P2, P3
T4 45 Diém két thic mudn nhat cta pha 2 1a & giay thir 45
khi c6 yéu ciu tr nhém tin hiéu MV4, P2, P3
T5 57 Diém két thuc sém nhét cta pha 3 1a & giay the 57
T6 05 Diém két thic mudn nhat cha pha 3 1a & giay th 05

Dién gidi chi tiét lvu db thuat toan: Lwu d6 thuét toan kiéu A va kiéu B cho nut giao duoc mo

t4 trong Hinh 9 va Hinh 10. Chi tiét lwu d6 thuét toan dwoc dién gidi nhw sau:
Bat dau Pha 1

Néu diéu kién t = T1 dang (y) thi chuyén qua diéu kién L4, néu diéu kién t = T1 sai (n) thi

chuyén sang vong l&p thoi gian cho dén khi diéu kién t = T1 la dung.

Néu diéu kién L4 dung (y) thi chuyén sang hanh ddng chuyén pha CP 1.2 (thi gian chuyén

pha la 12s), néu diéu kién L4 sai (n) thi chuyén sang diéu kién L1.

Néu diéu kién L1 dung (y) thi chuyén sang diéu kién L3, néu diéu kién L1 sai (n) thi chuyén

sang diéu kién t = T2

Néu diéu kién L3 dung (y) thi chuyén sang hanh dong chuyén pha CP 1.2 (th&i gian chuyén
pha 1a 12s), néu diéu kién L3 sai (n) thi chuyén sang diéu kién t > T2.

Néu diéu kién t = T2 dang (y) thi chuyén sang diéu kién L3, néu diéu kién t = T2 sai (n) thi
chuyén sang diéu kién t > T2.

Néu diéu kién t > T2 dung (y) thi chuyén sang diéu kién t = T3, néu diéu kién t > T2 sai (n) thi

chuyén sang diéu kién L4.

Néu diéu kién t = T3 dung (y) thi chuyén sang diéu kién L1 A L2, néu diéu kién t = T3 sai (n)

thi chuyén sang vong l&p thoi gian cho dén khi diéu kién t = T3 1a ding.

Néu diéu kién L1 A L2 dang (y) thi chuyén sang diéu kién L6 v L8, néu diéu kién L1 A L2 sai
(n) thi chuyén sang diéu kién t = (T4 — 2s)
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Néu diéu kién t = (T4 — 2s) dung (y) thi chuyén sang diéu kién L6 v L8, néu diéu kiént > (T4
— 2s) sai (n) thi chuyén sang diéu kién L1 A L2.

Néu diéu kién L6 A L8 dung (y) thi chuyén sang hanh déng chuyén pha CP 1.3 (thoi gian
chuyén pha |a 16s), néu diéu kién L6 A L8 sai (n) thi chuyén sang diéu kién t > (T6 — 16s)
Néu didu kién t = (T6 — 16s) dung (y) thi chuyén vé pha 1, néu diéu kién t = (T6 — 16s) sai
(n) thi chuyén sang diéu kién L6 A LS.

Bat diu Pha 2

Néu diéu kién t = T3 dung (y) thi chuyén qua diéu kién L2 A L5 A L4, néu diéu kiént = T3 sai
(n) thi chuyén sang vong l1ap thei gian cho dén khi diéu kién t = T3 |a dung.

Néu didu kién L2 A L5 A L4 dng (y) thi chuy&n qua didu kién t > (T6— 14s), néu didu kién L2
A L5 A L4 sai (n) thi chuyén sang diéu kién t = T4.

Néu didu kién t = T4 dung (y) thi chuyén sang diéu kién t = (T6— 14s), néu didu kién t = T4
sai (n) thi chuyén sang diéu kién L2 A L5 A L4 .

Néu diéu kién t = (T6- 14s) dung (y) thi chuyén qua diéu kién t = T5, néu diéu kién t = (T6—
14s) sai (n) thi chuyén sang diéu kién L8.

Néu diéu kién L8 dung (y) thi chuyén sang hanh déng chuyén pha CP 2.3 (th&i gian chuyén
pha 1a 14s), néu diéu kién L8 sai (n) thi chuyén sang diéu kién t = (T6— 14s).

Néu diéu kién t = T5 dung (y) thi chuyén sang hanh ddng chuyén pha CP 2.1 (thdi gian
chuyén pha la 16s), néu diéu kién t = T5 sai (n) thi chuyén sang vong I&p thoi gian cho dén
khi diéu kién t > T5 1a dung.

Bat dau Pha 3

Néu diéu kién t = T5 dung (y) thi chuyén qua diéu kién L7, néu diéu kién t = T5 sai (n) thi

chuyén sang vong l&p thoi gian cho dén khi diéu kién t = T5 la dung.

Néu diéu kién L7 dung (y) thi chuyén sang hanh dong chuyén pha CP 3.1 (thdi gian chuyén

pha 1a 15s), néu diéu kién L7 sai (n) thi chuyén sang diéu kién t = T6.

Néu diéu kién t = T6 dung (y) thi chuyén sang hanh déng chuyén pha CP 3.1 (th&i gian
chuyén pha la 15s), néu diéu kién t = T6 sai (n) thi chuyén sang diéu kién L7 .
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PHA 2
Y y
r I - 1In
{L2ALAALS DReGeTa > ALY t5 (Ta25) >
Y y Y]
1 n i
Grea<> GV
y y y
[CP 23 [4s] |CP 1.3 [6s|

Hinh 32: Lwu dd thuat toan kiéu A
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PHA Didu kién thii gian Didu kién Logic Hanh déng

PHA 1 Tist<T2 [ = [ LAV (L3ALT) = ~[{CP12 fas——
|
-
L4V (L3AL1)
[ Tact<(14-25) [ > [BVIRALIALZ [
[(Ta-25)<t=(16-168) [ => [LeVLs ~[CP 1.3 fieg—|
|
PHA2 [>—] T3<t<T4 == [(BAL2ALGALE [ CP23
|
[ Tact<(T6-14s)[ > [ e ~{CP 23 fldg——
I t>T5 = ~{CP2.1 fies—
|
[PHAS[>—  Ts<t<T6 = { '—‘? {CP3.1 fisg—
I 1576 > {CP3.1 fios—
|

®

Hinh 33: Lwu d6 thuat toan kiéu B

E.4 Vidu vé diéu khién wu tién cho phwong tién van tai hanh khach céng cong.

DPat van dé: Thiét ké lwu doé thuat toan wu tién cho xe buyt khi dén nat giao dwa trén chuwong

trinh den tin hiéu 2 pha sdn cé nhw Hinh 11 . Cac diéu kién dwoc dit ra nhw sau:

1.

Xe buyt dwoc wu tién tin hiéu theo hwéng Bong Nam-Tay Béc va nguoc lai. So dd mét
bang t6 chirc giao théng tai nut dwgc mé ta trong Hinh 34

Trwdng hop xe buyt chwa dén nut. Chwong trinh dén tin hiéu thdng thwong dwoc thiét ké 2
pha v&i ké& hoach thoi gian tin hiéu dwoc mé ta trong Hinh 12 .

Gia thiét chi I3p d&t 1 bo nhan dang trén lan di thang trén nhanh vao & méi nut dé nhan biét
s xuat hién ctia xe buyt.

Khi xe buyt d&n nat & pha 1, kéo dai thoi gian xanh & pha 1 thém mét khodng bang At, sau
do chuyén sang pha 2

Khi xe buyt d&n nat & pha 2, ngat pha 2 (kiém tra diéu kién thoi gian xanh tdi thiéu ctia pha

2) va chuyén sang pha 1
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6. Khi xe buyt dén nat trong thdi gian chuyén pha, xe buyt dwoc xem nhw 1a phwong tién
thdng thwdng va khéng dwoc nhan quyén wu tién.

7. Thoi diém xe buyt dwoc coi la dén nat 14 thdi diém xe buyt di qua bd nhan dang

/l
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII"'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIII
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'“IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlell
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII"]II"IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'nlll
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'“IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
RN NN NN RN N NN NN AN NN AN NN NARR AN ERNNAEN
NN NN NN RN RN NN NN NN AN NN NN RN NA NN NANR AN RERNEEE
RN RN RN NA R RRN R AN AN NN RRN AR NN

Phal Pha2

Hinh 35: Chwong trinh dén tin hiéu théng thwdng tai nat (trwdng hop xe buyt chwa dén nat)

Giai quyét van dé: Cac diéu kién va hanh déng cua thuat toan diéu khién dwoc moé ta
nhw va Hinh 36

Bang 5: Md ta cac diéu kién va hanh dong
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Piéu kién

Dién giai

L1 R (B) Cé yéu ciu t buyt (buyt di qua bdé nhan dang)
T1 Thoi gian két thic thong thwdng ctia dén xanh & pha 1
T2 T1+ At Thoi gian két thic mudn nhéat cia dén xanh & pha 1
Thoi gian két thdc som nhét cla pha 2 (thoi gian xanh toi
T3 15s thieu ctia pha 2) (Theo quy dinh trong phan thi gian xanh toi
thiéu)
T4 Thoi gian két thic thong thwdng cda pha 2
Hanh déng Dién giai
CP1.2 Tz1 Chuyén tr pha 1 sang pha 2 v&i thoi gian chuyén pha la Tz1
CP21 Tz2 Chuyén tr pha 2 sang pha 1 v&i thoi gian chuyén pha 1a Tz2
Pha 1
.
n
o
y
< L1 t<T2
Yy
n
n
CP 1.2 |Tz]
Pha 2
.
Y
t<T3
°
Yy
L1 f t<T4 >
y n
CP2.1 |Tz2

Hinh 36: Lwu d6 thuat toan diéu khién dén tin hiéu wu tién cho xe buyt

77




78



PHU LUC F - PHUONG PHAP PANH GIA NUT GIAO CO PEN TiN HIEU
F.1 Quy déi dong xe hén hop nhiéu thanh phan

Dong xe hén hop bao gém nhiéu loai phwong tién sé dwgc quy déi sang dong xe 6 té thuan
nhat bang cac hé sé quy dbi da dwoc quy dinh trong TCXDVN 104-2007.

Bang 6: Hé sb quy dbi sang PCU

Téc d6 thiét ké, km/h
Loai xe

260 30, 40, 50 <20
Xe dap 0,5 0,3 0,2
Xe may 0,5 0,25 0,15
Xe 6td con 1,0 1,0 1,0
Xe tai 2 truc va xe buyt dudi 25 chd 2,0 2,5 2,5
Xe tai co tr 3 truc tré 1én va xe buyt I&n 2,5 3,0 3,5
Xe kéo modc va xe buyt c6 khép nébi 3,0 4,0 4,5

Nguén : TCXDVN 104-2007
F.2 Tinh toan lwu lwong dong bao hoa trén cac lan
F.2.1 Lwulwong dong bao hoa co’ ban

Lwu lwgng dong bdo hoa ( S ) ciia moét lan dwogc tinh dwa trén gian cach thdi gian bdo hoa

trén lan do:
S = %0 (F-1)
Trong do:
S . Lwu lvgong dong bao hoa [PCU/N/]
tH . Gian cach thdi gian bao hoda [s]

Gidn cach thoi gian bao hoa 1, dwoc tinh toan dwa trén gian cach thoi gian bdo hoda co ban

t, o vacac hé so anh huwéng:

t, = fl' fz'tH,o
f,=max(f,; f.;f,) (F-2)
f,=min(}; f,)

Trong do:

f., Heé sé diéu chinh cla xe néng trong dong xe [-]
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Heé sé diéu chinh cta bé rong lan

Hé sb diéu chinh cda ban kinh ré

Hé sb diéu chinh ctia do déc doc

Gian cach thoi gian bdo hoa co ban, t, ,=18s

0,80

2,50

b [m]

260 2,70 280 290 3,00 310 3,20 330 3,40 3,50

Hinh 37: Toan d6 xac dinh hé sb diéu chinh ctia bé réng lan b

0,80

8 10 12 14

r{m)

16 18 20 22 24 26 28 30 32 34

Hinh 38: Toan dd xac dinh hé sbé diéu chinh cla ban kinh ré r

[-]
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6% -5% -4% -3% -2% -1% 0% 1% 2% 3% 4% 5% 6%
d(%)

Hinh 39: Toan dd xac dinh hé sb diéu chinh cta dd déc doc d
F.2.2 Lwulwong dong bao hoa trong cac trwwéo'ng horp dac biét
a) Lan giao théng hén hop

Néucénhiéuhon1donggiaothdngchunglan,lvu lwong dong bao hdactalanhénhop Shh dwocxac

dinhnhwsau:
Spp = k#
> als,
= (F-3)
8 = kqi
2.4
i=1
Trong do:
Shh :  Lwu lwgng dong bao hoa trén lan hén hop [PCU/N]
a, . tilé lwu lwong cla dong giao thdng i trong lan hdén hop [-]
Si :  Lwu lwong bao hoa ctia dong giao théng i trong lan hén hop [PCU/N]
q; :  Lwu lwgng cta dong giao théng i trong lan hén hop [PCU/N]
k : S0 dong giao thdng trong lan hon hop [PCU/N]

Trwdng hop lan giao théng duwoc td chirc cho dong di thang va ré phai, khi dé ti 1& lvu lvong
cla céc dong giao théng trong lan hdn hop va lwu lweng dong bao hoa trén lan dwoc tinh nhw

sau:
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a = L;az — L
qt+qrp qt+qrp =
. (F-4)
hh =
alS +a,lS,
Trong do:
a,: a, . tilé lwu lwong cta dong giao théng di thdng va ré phai trong lan hén hop []
d; g . Lwu lwgng dong giao théng di thang va ré phai trong lan hén hop [PCU/N]
’ 1]
q:
qrp
Hinh 40: Lan giao théng hén hop di thédng va ré phai
b) Phénchiagiaothdngchocéaclantrénnhanhnat
Tinhtoan chuwongtrinh tinhiéu canphaicéséliéulvulvonggiao

théngchatrnglandéxacdinhlwulwongctaphatinhtoan.Dir liéugiaothdngcan phai dwoc thu thap
trén ttrnglan clatirnghwédng. Trudng hop
nhirngséliéunaydwocdémchungchotatcacaclan, thiswphanchialwulwonggiaothdngchocaclandw
octhwe hién métcachgan dung.

Nhirngphwongtiéntrénnhanhnutdwocgiai

phéngtrongphasédwocphanchiachocaclansaochotilédongtréntirnglanxap xi bangnhau:

% :% ;.= const (F-5)
1 2
Trong do:
const : Hang sb [
q; : Lwu lwgng dong giao thdong cla lan i [PCU/N]
|
S. : Lwu lwong bao hoa cua lan i [PCU/N]
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qi1 qi2

qrp qre

1 | &

Hinh 41: Phan chia lwu lwgng giao thdong trén cac lan

T s6 lieuvahinhvédtréntaco:

O =0y + 030, =0 +0is G =Gy + G (F-6)
Trong do:
d, 9, . Lwulwong xe trén lan 1 va lan 2 [-]
q, :  Lwu lwong dong di thang trén nhanh (trén ca 2 lan) [PCU/N]
Gy, O, . Lwu lwong dong di thang trén lan 1 va lan 2 [PCU/N]
0y : Lwu lwgng dong ré phai [PCU/N]
W . Lwu lwgng dong ré trai [PCU/N]

r

Tw cong thire (F-6) ta co:
i_&% Ay G — O G —Gu

S5, Sy S,

(F-7)

Tw congthire(F-7),taco:

(@ +94)-S,—d, S,
Oy = S
1+SZ

va O, =0 —0y (F-8)

O bwdc nay can phai ¢ gia tri clia S;;S,dé tinh toan carc bwdc tiép theo. C6 thé ding
phwong phap 13p dé tinh toan. Cac bwdc tinh toan cu thé nhw sau :

Bwéc 1 : Gia thiét Lwu lwong bdo hda trén cac lan hén hop 1a trung binh cta cac lwu luvgng

b&o hoa cua cac dong trén lan do.

= (F-9)

Bwéc 2 : Tinh Gy, 0, theo cong thire (F-8)

Bwéc 3 : Tinh ti 1& lwu lwong dong giao théng trong mai lan hén hop theo céng thirc (F-4)
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Gu . Q
—_ 1 a, = ™
O + 0y G + 0y

th ‘A = qrt
122
G2 + Or G2 + Gt

a, =
(F-10)
ay =

Bwéc 4 : Tinh lai lwvu lwgng dong bao hoa Sl, 32 @ lan 1 valan 2 theo cong thic (F-4)

Saudo,kétquaS,, S, sé& dwocapdungchocongthirc(F-8)détinhgiatridy,, 0, nhw & buwoc
2.Néugiatriméictaf,, 0, khdngsatvdigiatriciictiachung thinhirnggiatrim@inaysédwoclay cho

lan tinhlap lai thr2. Thywchiénnhiéulan tinhl&p chodén khikétqua0,,, 0,, dat dwoc sat véi gia tri

cla bwdc tinh trwéc do.
F.3 Tinh toan kha nang thong hanh trén cac lan

Kha nang théng hanh cta dong xe khac nhau va cla cac lan khac nhau duwoc tinh tai cac

diém tham chiéu () dwoc phan loai nhw sau:

Kha nang théng hanh cho dong dam bao

Kha nang théng hanh cho dong ré trai ddm bao tam th&i hoac dong ré trai khong dam bao
3. Kha nang théng hanh cho dong ré phai dam bao tam thoi hodc dong ré phai khong dam

bdo

Kha nang thdng hanh trén lan hén hop

Kha n&ng thdng hanh trén cac lan hén hop ngan

Hinh 42: Tinh toan kha nang théng hanh tai cac diém tham chiéu trong nit giao cé dén tin hiéu

F.3.1 Kha nang thong hanh cho dong dam bao
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t
P=2.3 (F-11)

tC
Trong do
P : Kha nang théng hanh [PCU/N]
t, ' Thoi gian dén xanh c6 higu, t, =t +1 [s]
t . Thoi gian chu ky [s]
C
S . Lwu lwgng dong bao hoa [PCU/h]

F.3.2 Kha nang théng hanh cho dong ré trai dam bao tam th&i hoac dong ré trai khéng
dam bao
Kha nang théng hanh cho dong ré trai ddm bao tam thoi hodc dong ré trai khong dam bao

dwoc tinh nhw sau:

P.,+P.+P
P,=miny " %P (F-12)
0,rt
Trong do:
P . Téng kha nang théng hanh cla dong ré trai ddm bao tam thdi hodc  [PCU/h]
rt khong dam bao
ppm . Kha nang théng hanh clia dong ré trai trong thoi gian khong ddm bao  [PCU/h]
Ppm = f(qo)
ppc :  Kha nang théng hanh ctia dong ré trai trong thoi gian chuyén pha [PCU/N]
ppt . Kha nang thdng hanh ctia dong ré trai trong thoi gian dam bao [PCU/N]
P . : Kha nang théng hanh clia dong ré trai trong trwong hop dam bao hoan [PCU/h]
' toan
d, . Lwu lwgng dong dbi dién [PCU/N]

Kha nang théng hanh trong thoi gian khéng dam bao Ppm dwoc tinh toan theo toan dé nhw

va . Kha nang théng Ppm phu thuéc vao lwu lvgong dong déi dién J, vatilé thoi gian xanh f

f =ttL“ (F-13)
C
Trong do:
f . Tilé thoi gian xanh [-]
t, " Thoi gian dén xanh c6 hiéu t, =t +1 [s]
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t . Thaoi gia dén xanh [s]
t. . Thoi gian chu ky [s]

0 100 200 300 400 500 600 700 800 900 1000
qo (xe/h)

Hinh 43: Kha nang thdng hanh trong giai doan khdng dam bao cua dong ré trai- Trwdng hop dong
dbi dién chay trén 1 lan
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71—
N =
600 KPS ESHIE) e

500 JIS] "
ESSEERSNISEA
fE o ™~

Py (xe/h)

o P T e T
0 100 200 300 400 500 600 700 800 900 1000
qo (xe/h)

Hinh 44: Kha nang théng hanh trong giai doan khéng dam bao cda dong ré trai- Trwéng hop dong

déi dién chay trén nhiéu lan

Kha n&ng théng hanh trong thdi gian chuyén pha

P.=N,1n (F-14)

Trong do:

ppc . kha nang théng hanh trong qua trinh chuyén pha [PCU/N]
N, * 86 lwong xe co thé dirng trong pham vinat N, =1 /1, [PCU]
Ne * S6 lwgng chu ky dén trong 1 gio (N, =3600/1,.) [l
| : Chiéu dai xe ré trai co thé dirng trong pham vi ndt (tinh t& vach [m]
ert dirng xe dén diém xung dét v&i dong giao théng dbi dién)
|, : Chiéu dai phwong tién [m]

Kha nang théng hanh trong trwedng hop dam bao hoan toan Po,n cling dwoc tinh twong tw tw

céngthtre (F-11)

F.3.3 Kha nang théng hanh cho dong ré phai dam bao tam th&i hoac dong ré phai khéng
dam bao

Kha nang théng hanh cho dong ré phai dam bao tam th¢i hoac dong ré phai khéng dam bao

dwoc tinh nhw sau:
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Pp=min< t (F-15)
I:)O,rp
Trong do
P :  Tdng kha n&ng thdéng hanh clia dong ré phai dam bao tam thoi  [PCU/]
P hodc khdng dam bao
Srp : Lwu lwvong bao hoa cua lan ré phai [PCU/N]
t Théi gian xanh cho dong ré phai khéng cé sy can tré cla nguoi [s]
P di bo
t. . Thoigian chu ky [s]
N :  Sb lwong khoadng dirng gitra vach dirng va duwong ngang di bod [PCU]
NR = Icrp /Ipt
Ne * 86 lwong chu ky den trong 1 gio (N, =3600/t.) []
P : Kha nang théng hanh trong trwdng hop dwoc bao dam hoan [PCU/h]
P toan
| : Chiéu dai xe ré phai cé thé dirng trong pham vi nGt (tinh t&r vach [m]

dirng xe dén diém xung dét véi dong giao théng di bd)

| : Chiéu dai xe con quy ddi [m]

Khoang thoi gian xanh cho dong xe ré phai ma khéng cé sy can tré clia nguwdi di bd dwoc

tinh nhw sau:

{tx,rp _tocc —Ng 'tH,rp

Ly ped = MaX (F-16)

Trong do:

tO,ped 'Id'ihtc;)’(i)gian xanh cho dong ré phai khéng cé sy can tré cia ngudi [s]
tx,rp :  Thoi gian xanh cho dong ré phai [s]
tocc :  Thoi gian xanh cé nguwoi di bd qua dwong, phwong tién ré phai [s]

khéng dwoc phép di trong thoi gian nay. t,, = f(q,)

N : S6 lwong khoang dirng gitra vach dirng va dwdng ngang di bo [xe]
tH,rp :  Gian cach thoi gian ciia dong xe ré phai [s]
q, : Lwu lwong nguoi di bd qua dwong trén mbi chu ky & huwdng  [ngudi]

xung doét v&i dong ré phai
Thoi gian xanh ¢é ngudi di bd qua dwong t, dwoc tinh théng qua toan db:
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==
/

tOCC (S}
o

—A

qp (ngudi)

Hinh 45: Toan d6 xac dinh thoi gian xanh cé nguoi di bd qua dwdng
F.3.4 Kha nang théng hanh trén lan hén hop va lan xe ¢é doan mé réng ngan

Kha n&dng théng hanh trén lan hén hop dwoc tinh nhw sau:

1
P = F-17
"3 (F-17)
i1 P
Trong do:
phh : Kha nang théng hanh trén 1an hén hop [PCU/RN]
a, : Tillé lwu lwong cha dong giao théng i trong lan hén hop (cong
thirc F-4)
P . Khéa nang théng hanh cla dong giao théng i trén lan hén hop [PCU/N]
1

Trong trwéng hop lan xe cé doan mé rong ngan duoc thiét ké cho cac dong giao théng, can

xem xét nhirng hinh thirc st¢r dung nhuw trong hinh 23..
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Hinh 46: Cac hinh thirc td chirc clia lan xe cé doan mé réng ngan

Kha n&ng théng hanh trén 1an xe cé doan mé rdng ngan dwoc tinh nhw sau:

P =N -3600/1, (F-18)
Trong do:
P, . Khéa nang thdng hanh trén lan xe c6 doan mé rdng ngan [PCU/N]
Ne ¢ Kha ndng théng hanh cla lan xe cé doan mé& rdng ngén trong [PCU]
' mét chu ky
te : Tillé lwu lvgng clia dong giao thong trong lan 1 va lan 2 (céng [s]
thirc F-4)

Kha nang thdng hanh cla lan xe cé doan m& réng ngan trong mot chu ky phu thudc vao cac

yéu té dworc mod ta trong hinh sau:

_/_‘/_( ______ : n.q, a4y Lan1

Ngp, Q.  Lan2

Y

Fy

Hinh 47: Cac yéu tb anh hwdng dén kha nang thong hanh trong lan xe cé doan mé rong ngan

ek = f(nC,l;nC,Z;ai;az)
R. P, (F-19)
Ne

N, =—
Cl )
nC nC

Trong do:
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Ne Kha nang thong hanh cla lan xe cé doan mé réng ngan trong mét chu [PCU]
1 ky

ey, Mo,y Kha nang théng hanh cta lan 1 va lan 2 trong mét chu ky [PCU]

pl1 |:)2 : Kha n&ng thdng hanh cla lan 1 va lan 2 trong diéu kién thwéng [PCU/N]

a,, a, . Tilé lwu lwong cla cac dong giao thong trong lan 1 va lan 2 (cong thirc []
’ F-4)

Ncx duwoc tinh dwa trén cac toan d6 tir hinh 53 dén hinh 58.
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tx 1 ¢ tx 1 “
Théi gian . g ; (xe) Thei gian xanh
xanh chong MV1 léch nhau Mv1 | |
nhau, Myz ——  — My2 ] =
f—————————= —|
tx; tz,!.

40 gy 40 r e
a=008_ | 1 el (xe} %= 0,05 1l (xe) H
=1 —30 =1 | e I~

30 | —25 a0 | —a5

| —a0 I 1 —20
_ —15 || __ | —15
[-F] - -
N ' R _,A "
o I — [ —7
& — —s || & —s
B —3 |[Fe —3
—2 —2
— —1
a 0
0 10 20 30 0 10 20 30
Ny (1-'9] Mgy (-*-'9]

40
a0y f 1 L =01 I ‘(::-] J
=1 =1 —30

0 —25

1 —20
- [ —15
20 ==10
Rt ~
—7
& —
s —_
10 —
s ——
i —z
—
V]
0 10 20 a0 0 10 20 30
Mgy (xe) Mg,y (xe)
40 ne2 40
a,= 02 fxe]
M= 1 —a0
30 —25 a0
—20
—i5
- 2 --10 || =20
X - —7 |8
= ! —5
ﬁu 10 e | —c El'::l
—— =
] —a
................................................. 15 = R |
a 0
0 10 el a0 0 10 =n 30
ng, (xe) ng, (xe)

Hinh 48: Toan d& xac dinh ng,, Truong hop N =1 va a, =0.05-0.2
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L 2% |
Thei gian ) Thivi gian xanh

xanhchéng  mvi —— — léch nhau MV1 | _—
nhay Mvz —] — vz ——— E

et ——

tez tya

40 L T nea |
a- 03 . (xe] 4:=' ':-3 . | e

My ™= NS

a;= 04
mg= 1

|

-y

10 20
Ney (xe)

30

;=05
=1

im

LA (xe)

]

30 1]

10 30

LA (xe)

Hinh 49: Toan db xac dinh N, Truong hop N =1 va a,=0.3-0.5
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. Lxy , t1
Thdri gian Theri gian xanh
xanh chong MV1 1&éch nhau Mvi =
nhau, M2 — — Myz —————— =
—— !
tx,.z tz,z
Ll - LU 40 T ones
a=008 | ol ey a;= 0,05 I (xe)
=13 : - : —an M= 3 O B —a0
30 ; el = a =
I —20 | —20
-~ | BF—= —1s
- { —_
x 20 I _ e= ==10 ﬁ 20 -0
- ! | : —7 — —7
2 = - T s < s
T — Eio t —a
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nea T T g
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i | {
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w I e '; —13
?’g 20 : - =10 ﬁ 20 --10
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10 —a || F1e —
| —_— t | t pa—
i s . _ ; | .
o i o .
10 20 30 o 10 20 30
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40 - - 5 A0 9
i ey - b
a,=02 i (xe] | 2= 02 Jom] ]I; (xe)
ng=3 | —30 Ne=3 |- —_0
an T ! —25 20 —as
| | ~J| —=a0 —an
! ! === | —is —15
i i -
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Hinh 50: Toan db xac dinh N., Truong hop N =3 va &, =0.05-0.2
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tx 1 t:r 1
Thei gian Theri gian xanh
xanh chong Myl —  — 1éch nhau MV1 ——
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2= 0,3 | ) _(xe] &= 03 - (xe) 0

10 20

LT (x E]

ke

10

Rea {-*-'E]

20 30

ag= 04

- Mg
ET]

40

8- 04
no= 4

_——

———m—=a

N2
(xe) U

10 20

10

Ngy (xe)

40

a;= 0,5

8,= 08

= 3

1] -

L
{xe) 1
-

—25

Hinh 51: Toan d6 xac dinh N, Trwéng hop Ng =3 va 2,=0.03-05
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tx.l tx.l
Theri gian Thei gian xanh
! xanh chong M1 —  — 1eéch nhau MV1  —
e ]
, hay, Mvz —] — Mvz —————] =
e — i
[ teo
a0 . 40 P oMz
8, = 0,05 _(xe] &, = 005 I (xe) 1
Py ® 9 —30 n.= A —30
0 1 =25 30 | —25
| —_—20 I N - | —20
—_ —15 . —15
ot | — o —_T7
by ' =
= —5 5 —5
0 I B | | 1 —3
— —
— —_—
0 ¢
0 10 20 0 o 10 20 a0
gy (2-'3] Rea {-*-'E)
a0 oL 40 ner ]
a= 0,1 P (xe) =01 | (xe) !
=9 —30 n.= 4 —30
[ —25 3 —_—5
—20 —20
- —15 || —15
R0 =10 || B --10
S [S] 7
—7 —_
;& —5 S —
10 —3 It —_
| — e I
—_ 3
0 o
0 10 20 30 o 10 20 a0
ng, (xe) ng, (xe)
40 r oMz F -
a;= 0,2 + (xe) 8= 02 I
Py —30 .= 8
w —25 et
—20
—15 |
- _— — ;
u 10 rru !
X - (& 1
h‘i ] h, |
i J f—
£ —3 =
—e et
— —
0 0
0 10 20 30 0 10 20 10
ng, (xe) ng, (xe)

Hinh 52: Toan d& xac dinh N, Trwong hop N =9 va a,=0.05-0.2
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tx.l i I tx.l I
Théi gian o Thevi gian xanh
xanh chong  Mvi ——— | — I&ch nhau MV1 | —
e RS Sy
nhau M2 T — Mz ———— =
e | J———-s
tx,z tx,!.
40 e
&= 03 T 1 :(xf}r.
A= 0 - ! : !
30 '
i !
= 10 Z
s
.
"o
£
8= 0.4
n.~= 8
n —

=
-
]
-
-
-
]
]

o 10 20 i
Mecq (xe)
8= 0.5 nez ]
A9 A s (xe) !
: - 1 —
30
—15
-=10
—7
—s
- = . .
I/_ —2
z —
10 20 n
Rgy (xe) M,y (xe)
Hinh 53: Toan d6 xac dinh N , Trwdng hop N = 9 vaa,=03-05
F.4 Kha nang thong hanh cua nuat
Kha n&ng théng hanhcta1nuittinhiéuP,bangtdng kha néng thdng hanhcta caclanP;:
n
P =P (F-20)

i=1

Trong do:
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P, : Kha nang théng hanh cua nuat [PCU/N]
P, :  Kha nang théng hanh cua lan i trong nut [PCU/N]
N . Sblan xe [-]
F.5 Thei gian tré

Thoi gian tré cla dong xe tai nat giao cé deén tin hiéu dwoc tinh toan theo tiéu chuidn HBS
2001 nhv sau:

b=ttty (F-21)
Trong do:
t,, . Thoi gian tré [s]
too, . Thoi gian tré co ban [s]
t,. : Thoi gian tré do tac nghén [s]

Thoi gian tré co ban t,,, dwoc tinh nhu sau:

2
e
Trong do:
to, . Thoi gian tré co ban [s]
te :  Thoi gian chu ky [s]
f . Hé sé thoi gian dén xanh, f =t /t_ [-]
q . Lwu lwgng dong xe [PCU/h]
S : Lwu lwgng dong bao hoda [PCU/N]
Thai gian tré do tdc nghén dwoc tinh nhw sau:
3600 N
w= T e (F-23)
Trong do:
oo . Thoi gian tré do tdc nghén [s]
Neae :  Chiéu dai hang ch& trung binh tai cubi thoi gian dén xanh [s]
f : Hé s6 thoi gian den xanh, £ =t /t_ [-]
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S : Lwu lwgng dong bao hoda [PCU/N]
F.6 Chiéu dai hang ch® trung binh

Chiéu dai hang che trung binh dwgec tinh theo tiéu chuan HBS 2001 nhu sau:

Mtrc d6 bdo hoa Chiéu dai hang che trung binh trong khoang thoi gian | Chi tiét

quan sat T bao gom N. chu ky

g, <0,65 Nge =0
92:019 N. = 1,0
% 0,26+m, /150
’ th
g3:1,0 Nge =0,3476,/m, . ng'565
9,=12 Nge =[M - (9 -1)-n +25-20-g]/2

Nge =0,1-m . -n. +0,5

05 >12 Nge =My (9 -1)-nc /2

Chiéu dai hang che trung binh khi mét chu ky i xuét

hién
g, <0,65 Nge =0
9,=0.9 N __ 1o

GE —
0,26+m, /150

g,=10 Nge =0,545,/m, . n2*®
9,=12 Nee =My - (9 =1 +25-20-g]

Nge =0,2-m_, -n. +1

gs>12 NGE:mmax'(g_l)‘nc

Gia tri gitra NGEng - NGE,gi 0-q) No&i suy gia tri g

0.0, trong  khoang
0i <9 <0y

N +

GE,g = NGE,gi

Trong do:

g: Mtrc d6 béo hoa
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Nge : Chiéu dai hang che trung binh tai cudi thoi gian dén xanh (xe)

M. : S6 lwong phwong tién I&n nhéat cé thé thoat nat trong khodng théi gian dén xanh

M., =t -S/3600 (xe)

M, : 86 lwong phwong tién trung binh dén nut trong thei gian mot chu ky My =01, IT (xe)

N : S lwong chu ky dén trong khodng thdi gian khao sat T
T : Thoi gian khao sat T =N; -t (s)

t. : Thoi gian chu ky (s)

Mclrc d6 bao hoa cta dong xe dwoc tinh nhw sau:

=
S-f
Trong do:
g . Mdrc d6 bao hoa
f . Tilé thoi gian xanh cé hiéu
q . Lwu lwong thuc té
S . Lwu lwgng dong b&o hoa

[-]
[-]
[PCU/N]
[PCU/]

(F-36)
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PHU LUC G - Vi DU THIET KE MOT NUT GIAO THONG (tham khao)

S6 liéu ban dau: mot nat nga tw véi 12 hwdng chuyén dong (ré trai, ré phai va di thang)

duoc danh sb tv 1 dén 12, v&i cac kich thwdc nhuw dwoe thé hién trong hinh vé dwdi day:

Nhanh phia Bic
““15"" 2,75m| 2,75m 55m
a3_« w__ a7 Lan1| Lan2
qQ2 —p «—q8
Q14 »—q9
W ;
q12q11q10
AN
J 1m
Mv2a [MY2b M gc o | Mv2d
% o 13\ -%
o
; P2a /] e}\ \ P20 sia
; i 10 Y @/ [\ Nhanh phia ©6n
Nhanh phia Tay Q v E Rig & Y, p3agd anh phia Dong
_ 2m 13 m 4m 4m 9 im £
< 7. w
5 L } 3 . Lan 1 5
~ 5m 10m KWo.4m 4m < —~y— |
3 Oy k9.5 tan2]
m @ 3((\
Lénz_‘\_\ 114m2?’ SN 9m 4m
35 MV1bj 10m b =
Lan 1 2.5m 12.5m ~
35m . Pha
<D
MV1ia >
)
S pap
MV4d
55m 2,75m | 2,75m
Lan2|Lan1
Nhanh phia Nam
Hinh 54: M&t bang nut giao théng
Chu thich: - MV1a, MV1b...: dén tin hiéu danh cho xe co gidi thudc cum tin hiéu sé 1

P1a, P1b... den tin hiéu danh cho nguwdi di bd thudc cum tin hiéu sb 1

R9: bén kinh ré cia mot huéng chuyén déng la 9 mét

1,0m hodc 6,0m, ...: khodng céch gitra hai diém cu thé trén ban vé

Yéu cau: Tinh toan, thiét ké chwong trinh dén tin hiéu phu hop tai nat. Tinh toan mic do
phuc vu tai nut.
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G.1 Khao sat Iwu lwong giao thong

Sé liéu khao sat lwu lweng giao thong theo cac loai phwong tién trong mét gio dwoc t6ng hop

trong bang sau:

Bang 7: Gia tri téng hop Iwu lwong theo cac hwdng chuyén doéng

Thoi gian: 8h:00 — 9h:00 Dia diém: Nut giao A Thoi tiét: Nang
Nhan vién diéu tra: Nguyén Van A Giam sat vién: Nguyén Van B
Xe tai 2 5.
Xe A truc & Xe é?rfjac; z 2
Hudéng Xe may | O td con khach N Xe buyt | Tong (xe/h) | Tong (PCU/h)
dap L tré
dudi 25 &
X én
cho
ql 4 203 18 0 0] 0] 225 70
q2 6 3950 153 22 5 5 4141 1200
q3 3 157 10 0 0] 0] 170 50
q4 3 213 6 0 0] 0] 222 60
a5 4 1295 150 6 2 4 1461 500
g6 3 229 2 0 0 0 234 60
q7 4 215 20 0 0] 0] 239 75
g8 3 1517 193 15 10 5 1743 630
q9 4 295 12 0 0 0 311 87
qlo 2 126 8 0 0] 0] 136 40
qll 6 941 92 4 2 4 1049 350
ql2 2 138 0 0 0 0 140 35

Mbi hwéng chuyén déng dwoc ky hiéu tr g1 dén q12 c6 médt lwu lwong twong ng tinh bang

phwong tién va quy déi vé PCU/h.
Phan tich so bd két qua dém lwu lwong giao théng:

- Lwu lwgng giao thdng trén hudng chinh vao nat (g1, g2 va q3): 1320 PCU/gi&
- Lwu lvong giao thdong trén huwédng phu vao nut (g4, q5 va q6): 620 PCU/gi¢
- Téng lwu lwgng giao théng trén 02 hwéng vao nat: 1940 PCU/giey

Gia thiét lwu lwong ngwdi di bd qua nat la 5 ngwdi cho mdi huwéng trong méi chu ky.
Ban kinh cong ré phai la 9m, ban kinh cong ré trai la 16m.

D6 déc doc clia cac nhanh vao nut 1a 2%.

Céc ky hiéu vé dong xe tai nat tir g1 dén q12 dwoc md ta trong ban vé mét bang.
G.2 Khao sat an toan giao thong

Thu thap sé liéu théng ké trwéc doé tir canh sat giao thong va Tinh toan hé sé tai nan twong
déi (K,) trén 10° xe.
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_ G.107.K,

Vi du tinh toan hé sb tai nan twong déi (K.,) K, = YR

- 86 vu tai nan trong 1 ndm tai nGt giao: Gia thiét G= 5 vu/nam.
- Hé sb6 khong dbng déu trong nam (K.): Ly bang 1/12 = 0,083
- Tdng lwu lwong giao théng vao nut (M: xe/ngay dém): Gia thiét lwu lwong giao théng vao
thoi diém khao sat (8h:00-9h:00) twong dwong 8% lwu lwong xe/ngay dém.
M= S(q1, 42, 93, g4, g5, q6)*100/8 = 6453*100/8 = 80.663 xe/ngay dém.
- Hé s6 tai nan twong dbi
K, = (5*107%0,083)/(25*80663) = 2,06 (Vu/ 10°xe)

Nhan xét: Nut giao cé lwu lwong giao théng khéng 1&n véi hé sé tai nan twong dbi K, = 2,06

(< 3) > Nut giao khéng nguy hiém.
G.3 Lwa chon sé lwong pha dén tin hiéu

Viéc lwa chon sé lvgng pha cho chuwong trinh diéu khién dén tin hiéu dwoc dé cap trong phan
6,4 cla tiéu chuan nay. Tai vi du nay mét sb chi tiéu quyét dinh lwa chon sé lwong pha dén

can thiét nhw sau:

- Lwu lwong céac dong giao théng ré trai (93, g6, g9 va q12) 1a nhd so véi tong lwu lvgng xe
trén mdi nhanh vao nut, Ty 1é dong ré trai déu nhd hon 10%. Nén khong nhét thiét phai bd tri lan
ré trai va phe ré trai riéng.

- Nut giao théng c6 hé sé tai nan twong dbi nhd va khéng nguy hiém.

Nhan xét: Déi véi vi du nay, lwa chon chwong trinh diéu khién cé 2 pha dé& thwc hién cac

buwéc tinh toan théi gian chu ky den.
C6 thé gan cac cum tin hiéu giao théng nhw sau:

- MV1 Ia tin hiéu diéu khién dong giao théng q1, g2 va q3

- MV2 la tin hiéu diéu khién dong giao théng g4, g5 va g6

- MV3 la tin hiéu diéu khién dong giao théng q7, g8 va q9

- MV4 Ia tin hiéu diéu khién dong giao théng 10, q11 va q12

- P1, P2, P3, P4, la tin hiéu diéu khién dong di bo thudc cling mot cum tin hiéu véi MV1,
MV2, MV3, MV4
DPbi v&i chwong trinh diéu khién dén tin hiéu 2 pha, cac dong giao théng dwoc phép di chuyén
ddng thai trong mot pha tin hiéu cé thé thiét 1ap nhw sau:

- Phal: MV1(q1, g2, 93), MV3 (q7, 8, q9), P2 va P4

- Pha 2: MV2 (g4, g5, g6), MV4 (q10, q11, q12), P1 va P3
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Pha 1

Hinh 55: Két hop cac dich chuyén dwoc phép trong mét pha tin hiéu ctia chwong trinh tin hiéu 2
pha

G.4 Phan tich cac xung doét tai nut
Khi ap dung mét chwong trinh diéu khién dén tin hiéu nao dé vao mét nut giao, sé& xuat hién

cac diém xung ddt trong Idng nut gitra dong giao thdng thoat nat va dong giao théng nhap nut.
Khi xem xét cac xung dot tai nat, chi yéu xem xét xung dét gitra 6 t&6 — 6 t6 do cac loai

phwong tién khac da dwoc quy dbi vé xe con tiéu chuén (PCU).

Fan
2.75m
2.75m

5.5m

0
3
o
2
€\
0
N
o
<
2)
\ N’ E
Or )
m
L gl
we'g
\,\
>
¥
&

] l2m 13m 4m am Am 9m¥ 1m
S A Al — e D — — e = et — o — e — 3, 3.5m
m \\\\
20m 5 10m ) im
* - } 3.5m
., QbHt
im ’// A
) ’ £ A1
A 1]
— | AR T
ol am >
™ &G 7.0m
2
N
m 10
3 A
4 3
_ =\
= TT\

MVdc MVab

Diém xung dot

5.5m
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L4y vi du g2 la dong thoat nut, g5 1a dong nhap nut, ta cé hai diém xung dot nhw sau:
95 q

JIG

6
03_., Lv.17

BT 1 Y

2.75m
2.75m
5m

qQ12q11q10
Mv2a [MVEb Mv2e | FImvad o
- { :: Dg <
£ P2b
*t MV3a
7\ P3apd
r n IMmE Tn
A l - L % a 3.5m
7.0m
- ~F— | 35m
3.5m —‘- >
7.0m
3.5m =g -

MV4c MV4b | MV4a

:

Trong vi du nay, cé 56 xung dot cé thé xay ra trong nat giao théng va ching duoc tbng hop

Diém xung dot

-
f v ¥ L&
y y - q 3
? - b T m_
n S\P '3 . o
3 N DY\ =00 o
: 7¢ IS
: . < o Sk
J d d ° o\, " f . D
Uk 8 | W2 . )
4 R s ¥
3487 .
" 3 vy
p 3 o

5m
2.75m
2.75m

trong Bang 8.
G.5 Tinh thei gian xen ké
Cac trwvdng hop tinh toan thoi gian xen k& da dwoc trinh bay trong Phu luc D. & day, chi yéu
xem xét 3 trwdng hop la:
- Trwdng hop 1: Cac phuong tién thoat nat chay thang
- Trwdng hop 2: Cac phuong tién thoat nat chuyén hwéng
a. Vi du tinh toan trong trrdng hop doéng q1 thoat nut, g5 nhép nut:
- (1,06t6-05, 616:
Dong q1 1a dong 6 t6 ré phai (R = 9m) va dong g5 1a dong 6 té di thdng nén & day tinh toan
theo trwong hop 2.
=  Thoi gian vuot: t,,= 2 [giay]
» Van tbc thoat nut: v,,= 5 [m/s] (do R < 10m)
* Quéang dwong thoat nit co ban: [,=1 + 2,5 +22 = 25,5 [m]

= Chiéu dai phwong tién: 1,,= 6 [m] (xe 0 t0)
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Nhw vay, thoi gian vwot va théi gian thoat nat la:

o+l _ ., 255+6

tout ten =2+ S c = 8,3 [s]

Quang duwong nhap nat: [,, =1+6+65+2+1+4+1+3+16=40,5[m]

Van téc nhap nut: v,,,= 40 [km/h] = 11,1 [m/s]

* Thoi gian nhap nut: t,, = :}"—" = %‘i = 3,6 [s]

Th&i gian xen ké la:

tek = tou + ten — tan = 8,3 — 3,6 = 4,7 [s]

b. Vi du tinh toan trong trirong hop dong g2 thoat nat, g5 nhép nut

q2, 6 t6 - g5, 6 td: Dong g2 cé thé xung ddt véi dong g5 tai 2 diém.

2.75m
2.75m
5.5m

7.0m
% — | =g | 35m
>
7.0m

E—Ex—
MV4c MV4b | MV4a

Diém xung dot

q§ 1m

5.5m
2.75m
2.75m

Ap dung trwdng hop 1 dé tinh toan, ta co:

» Thoi gian vuot: t,,= 3 [giay]

= Van tdc thoat nut: v,;, = 10 [m/s]
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* Quéng dwong thoat nut co ban:
Diém xung @6t 1: [, =1+ 2,5+ 12,5 = 16 [m]
Hoac diém xung dot 2: [, = 1+ 5+ 10 = 16 [m]
= Chiéu dai phwong tién: L,,= 6 [m] (xe 0 t0)
Nhuw vay, th&i gian vweet va thoi gian thoat nut 1a:

b+l _, 1646 _

t te, =3
vu+ th + 10 10

* Quang dwong nhap nut:
Diém xung d6t 1: 1,, =1+6+65+2+1+4+1+3=245[m]
Hoac diém xung d6t 2: [,,, = 1+6+65+2+1+4+1=21,5[m]

= Van téc nhap nut: v,,,,= 40 [km/h] = 11,1 [m/s]

lun _ 245

= Thoi gian nhap ndt: t,, = ™ = 22 = 2,2 [s] hoéc 1’}“—“ =22 =19]s]
nn ’ nn )

Th&i gian xen ké la:
txk = tvu + tth - tnn = 5,2 — 2,2 = 3,0 [S]

Hoac:
tek = tou + ten — tan = 5,2 —1,9 = 3,3 = 3,0 [s]

Tinh toan twong tw cho céac truéng hop khéac, thu duwoc tt ca cac gia tri thdi gian xen ké nhw

trong bang sau:

Bang 8: Thoi gian xen ké cla tat ca cac trwdng hop xung dot

Dong xe thoat nat Dong xe nhap nut
Hwéng
Hwén chuyén L. .
Cum R g Cum y Thoi gian xen ké
STT | chuyén déng ) i déng & )
tin ) Hwéng | tin _ Hwéng [s]
. & Loai . Loai
hiéu " hiéu
phwong tién phwong
tién
1 MV1 ql, 6 td Ré& phai MV2 g5, 6 to Di thang | 4,7 lam tron thanh 5 giay
2 MV1 q2, 6 td Dithdng | MV2 g5, 6 td Di thdng 3
3 MV1 q2, 6 td Pithdng | MV2 g5, 6 td Di thdng 3
4 MV1 q2, 6 td Dithdng | MV2 g6, o td Ré trai 4
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Dong xe thoat nat Dong xe nhap nut
Hwéng
Cum Hweng Cum BT Thé&i gian xen ké

STT | °F chuyén déng j dong &

tin Hwéng | tin Hwéng [s]
& Loai Loai
hiéu hiéu
phwong tién phwong
tién

5 MV1 q2, 6 td Pithdng | MV2 g6, 0 td Ré trai 4
6 MV1 g3, 6 t6 Ré trai MV2 g5, 6 t6 Di thang 3
7 MV1 g3, 6 td Ré trai MV2 g6, 6 to Ré trai 5
8 MV1 g3, 616 Ré trai MV4 ql2, 6 td Ré trai 4
9 MV2 g5, 6 t6 Pithdng | MV1 ql, 6 td Ré phai 5
10 MV2 g5, 6 t6 Pithdng | MV1 g2, 6t6 Di thdng 5
11 MV2 q5, 6 td Dithdng | MV1 g2, 6t6 Di thdng 4
12 MV2 g5, 6 td Dithang | MV1 93,06t Ré trai 4
13 MV2 g6, 0 to Ré trai MV1 q2,6t0 Di thang 5
14 MV2 g6, 6 td Ré trai MV1 92,06t Bi thang 4
15 MV2 06, 6 t6 Ré trai MV1 g3, 6 td Ré trai 3
16 MV2 q4, 6 td Ré& phai | MV3 g8, 6 td Di thdng 5
17 MV3 q8, 6 td Dithdng | MV2 g6, 6 td Ré trai 4
18 MV3 q8, 6 td Dithdng | MV2 g6, o td Ré trai 4
19 MV3 q9, 6 t6 Ré trai MV2 g5, 6 t6 Bi thang 5
20 MV3 q9, 0 t6 Ré trai MV2 06, 0 td Ré trai 4
21 MV3 q7, 6 td Ré& phai MV4 gl1, 6 té Bi thang 4
22 MV3 q8, 6 td Dithdng | MV4 ql1, 6 td Di thdng 2
23 MV3 q8, 6 td Dithdng | MV4 ql1, 6 td Di thdng 3
24 MV3 q8, 6 td Dithdng | MV4 ql2, 6 td Ré trai 3
25 MV3 q8, 6 td Dithdng | MV4 ql2, 6 td Ré trai 3
26 MV4 ql2, 6 to Ré trai MV1 93,00 Ré trai 4
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Dong xe thoat nut

Dong xe nhap nut

Hwéng
Cum Hweng Cum BT Thei gian xen ké

STT | chuyén déng j dong &

tin Hwéng | tin Hwéng [s]
& Loai Loai
hiéu hiéu
phwong tién phwong
tién

27 MV4 qll, 6 td Dithdng | MV3 q7, 06 Ré phai 6
28 MV4 qll, 6 td Dithang | MV3 g8, 6 t6 Di thang 5
29 MV4 qll, 6 td Dithang | MV3 g8, 6 t6 Di thang 5
30 MV1 q2, 6 t6 Dithdng | MV4 q10, 6 td Ré phai 5
31 MV1 g2, 6 td Dithdng | MV4 ql1, 6 td Di thdng 5
32 MV1 g2, 6 td Dithdng | MV4 ql1, 6 td Di thdng 4
33 MV1 g2, 6 td Dithdng | MV4 ql2, 6 td Ré trai 4
34 MV1 q2, 616 Dithdng | MV4 ql2, 6 td Ré trai 4
35 MV1 g3, 6 td Ré trai MV4 gl1, 6 té Bi thang 5
36 MV2 q4, 6 t6 Ré phai MV3 g8, 6 t6 Bi thang 5
37 MV2 q5, 6 td Dithdng | MV3 g8, 6 td Di thdng 3
38 MV2 g5, 6 td Pithdng | MV3 g8, 6 td Di thdng 3
39 MV2 g5, 6 td Pithdng | MV3 q9, 6 t6 Ré trai 4
40 MV2 g6, 6 td Ré trai MV3 g8, 6 td Di thdng 4
41 MV2 g6, 6 to Ré trai MV3 g8, 6 t6 Bi thang 3
42 MV2 6, 0 to Ré trai MV3 q9, 6 to Ré trai 4
43 MV3 g8, 6 t6 Dithdng | MV2 q4, 6 t6 Ré phai 5
44 MV3 q8, 6 td Dithdng | MV2 g5, 6 td Di thdng 4
45 MV3 q9, 6 td Ré& trai MV4 ql1, 6 td Di thdng 3
46 MV3 q9, 66 Ré trai MV4 ql2, 6 td Ré trai 4
47 MV4 ql10, 6 td Ré phai | MV1 g2, 6 td Di thdng 5
48 MV4 qll, 6 td Dithdng | MV1 g2, 6t6 Bi thang 3
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Dong xe thoat nat Dong xe nhap nut
Hwéng
Hwén chuyén L ~
Cum R . Cum v Thé&i gian xen ké
STT i chuyén doéng i ) doéng & i
tin ; Hwéng | tin _ Hwéng [s]
" & Loai . Loai
hiéu . hiéu
phwong tién phwong
tién
49 MV4 qll, 6 td Pithdng | MV1 g2, 6t Di thang 3
50 MV4 gll, 6 6 Dithdng | MV1 g3, 06t Ré trai 4
51 MV4 gl2, 6t Ré trai MV1 g2, 6to Di théng 4
52 MV4 ql2, 6 td Ré& trai MV1 g2, 6t6 Di thdng 3
53 MV4 qll, 6 t6 Dithdng | MV3 q9, 6 t6 Ré trai 5
54 MV4 ql2, 6 t6 Ré trai MV3 g8, 6 td Di thdng 6
55 MV4 ql2, 6 t6 Ré trai MV3 g8, 6 td Di thdng 5
56 MV4 ql2, 6 t6 R& trai MV3 q9, 6 to R& trai 4

DPéi v&i mbi cap tin hiéu thoat nit — nhap nat, ta thu dwoc nhiéu két qua tinh toan thoi gian
xen ké& khac nhau. Tuy nhién, d& dam bao an toan khi thiét k& dén tin hiéu, chi chon gia tri
thoi gian xen ké (t,,) 1&n nhéat. Vi du nhw véi cap tin hiéu MV1 két thic (dong thoat nut) — tin
higu MV2 bt du (dong nhap nat) thi £y max = 5 ().

Lap dwgc ma tran thdi gian xen ké nhu sau:
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Tdng thoi gian xen ké cha chwong trinh diéu khién dén tin hiéu giao thdng 2 pha dwgc xac

dinh nhw trong bang sau:

Bang 9: Téng thoi gian xen ké

Pha Cum tin hiéu
- — - — tex [S] tyx PhU hop [s]
Ket thuc Bat dau Ket thuc Bat dau

MV1 MV2 5
MV1 MV4 5

| Il 5
MV3 MV2 5
MV3 MV4 4
MV2 MV1 5
MV2 MV3 4

I | 6
MV4 MV1 4
MV4 MV3 6

Tdng thoi gian xen ké 11

G.6 Thiét ké chudi pha

Nhw da dé cap ngay tr phan lya chon sé lwgng pha dén tin hiéu, day sé la chwong trinh diéu

khién 2 pha hoat déng theo trinh tw sau:

Pha 1

Hinh 56 Trinh tw diéu khién 2 pha

Pha 2
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G.7 Tinh toan dong béo hoa

Ap dung phwong phap tinh dwoc trinh bay trong phu luc F. Lwu lwgng dong bao hoa cho cac

dong xe sau khi tinh toan dwoc trinh bay trong bang sau:

Bang 10: Lwu lwong dong bao hoa diéu chinh

Lwu lwong Hé s6 diéu chinh
Dong q b fb r fr d fa f1 f2 th,o ty S
[PCU/M] | m [-] [m] [-] [%0] [-] [-] [] [s] [s] | [PCU/h]
Hinh 42 Hinh 43 Hinh 44 | (F-2) | (F-2) (F-2) (F-1)
ql 70 3,5 1 9 1,16 2 1,06 1,16 1 1,8 2,09 1.724
q2 1200 3,5 1 - 1 2 1,06 1,06 1 1,8 1,91 1.887
q3 50 3,5 1 16 1,06 2 1,06 1,06 1 1,8 1,91 1.887
q4 60 2,75 | 1,09 9 1,16 2 1,06 1,16 1 1,8 2,09 1.724
q5 500 2,75 | 1,09 - 1 2 1,06 1,09 1 1,8 1,96 1.835
q6 60 2,75 | 1,09 16 1,06 2 1,06 1,09 1 1,8 1,96 1.835
q7 75 3,5 1 9 1,16 2 1,06 1,16 1 1,8 2,09 1.724
q8 630 3,5 1 - 1 2 1,06 1,06 1 1,8 1,91 1.887
q9 87 3,5 1 16 1,06 2 1,06 1,06 1 1,8 1,91 1.887
ql10 40 2,75 | 1,09 9 1,16 2 1,06 1,16 1 1,8 2,09 1.724
ql1l 350 2,75 | 1,09 - 1 2 1,06 1,09 1 1,8 1,96 1.835
ql2 35 2,75 | 1,09 16 1,06 2 1,06 1,09 1 1,8 1,96 1.835
G.8 Tinh lwu lwong biao hoa déi véi lan giao thong hén hop
) . X o . Lwu lwong, q Lwu lwong bao
Nhanh Lan | Dong xe trén lan M6 ta .
(PCU/h) hoa,S (PCU/h)
Phia Tay 1 1,2 Di thdng va ré phai q21 +qq ? Si2 ?
2 2,3 Di thdng va ré trai q22 + qq ? Sa3 ?
Phia Bac 1 4,5 Di thdng va ré phai qs+ qs 560 Sus ?
2 6 Ré& trai qe 60 Se 1.835
Phia Béng 1 7.8 Di thdng va ré phai qs1 + q7 ? Sqs ?
2 8,9 Di thdng va ré trai qs2 + Q9 ? Sgo ?
Phia Nam 1 10,11 bi théng va ré phél 910 + 911 390 510,11 ?

G21; Q22 1@ Ivu lwong dong di thdng & 1an 1 va lan 2 tai nhanh phia Tay

qs1; g2 18 Iwu lwong dong di thdng & 1an 1 va lan 2 tai nhéanh phia Péng

Nhanh phia Tay: C6 2 lan hdn hop trén nhanh,ap dung céch tinh 4 bwédc trong phan F.2.2

Tham sb

(PCU/h)

Coéng thire ti

nh

Lwu lvong

bé&o hoa

(PCU/h)
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5 ia si 1724 + 1887
Buwéc 1 Si, Gia s = -; 18055
ia su 1887 + 1887
Sys Gia sw s = + 1887
Buwoc 2 (F-8) _ (1200 + 50) x 1805,5—70 X 1887 575
21 21 = 1805,5 + 1887
qzz (F'8) qzz =1200 — 575 625
Buwoc 3 (F-10) 575
a =2 0,89
1 M1 = 575170
(F-10) 70
= 0,11
12 %12 = 5751770
(F-10) 625
- 0,93
21 921 = 65+ 50
(F-10) 50
a =— 0,07
22 %22 = o550
Buoc 4 (F-4) B 1
S12 $12 = 0,89/1887 + 0,11 / 1724 1868
(F-4) 3 1
523 $12 = 0,93/1887 + 0,07 / 1887 1887
Buwac 2 (F-8) (1200 + 50) x 1868 — 70 x 1887 Léch
qd21 21 = 587
1868 + 1887 2.1%
F-8 = 1200 — 587 Léch
2 (F-8) i 613
1,9%

Nhw vay cé thé 14y lwu lwong bdo hoa & lan 1, lan 2 nhanh phia Tay la 1868 PCU/h va 1887

CPU/h

Nhanh phia Bac: Co6 1 lan hén hop trén nhanh, ap dung cong thirc (F-4)

M= . T 604500

Mz = e T 60+500

qa 60

0,11

qs 500

0,89

1

5 = 411/Sa + Q1a/ss  0,11/1724 + 0,89/1835

= 1822 (PCU/h)

Nhanh phia Dong: C6 2 lan hén hop trén nhanh,ap dung cach tinh 4 buéc trong phan F.2.2

. . Lwu lvong
Tham so Coéng thire tinh

b&o hoa

(PCU/N) (PCU/N)
5 ia st 1724 + 1887

Buwoéc 1 Syg Gia s L, = -; 1805.5
ia su 1887 + 1887

Seo Gia sw = + 1887
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Buwoc 2 (F-8) _ (630 +87) x 1805,5— 75 x 1887 312
81 o1 = 1805,5 + 1887
g2 (F-8) Qo2 = 630 — 312 318
Bwoc 3 (F-10) 312
-t 0,81
i M1 7312175
(F-10) 75
-2 0,19
12 M2 =315 175
(F-10) 318
= 0,79
21 %21 =318+ 87
(F-10) 87
- 0,21
22 %22 =318y 87
Bwoc 4 (F-4) B 1
578 $12 = 0,81/1887 + 0,19 / 1724 1854
(F-4) B 1
Sao $12 = 0,79/1887 + 0,21 / 1887 1887
Budc 2 (F-8) (630+87) x 1854 — 75 x 1887 Léch
ds1 Q21 = 1854 + 1887 318
1,9%
F-8 =630 - 318 Léch
e ( ) q21 312 :
1,9%

Nhw vay co thé lay Ivu lwgng bdo hoa & lan 1, 1an 2 nhanh phia Béng la 1854 PCU/h va 1887
CPU/h

Nhanh phia Nam: C6é 1 1an hén hop trén nhanh, ap dung céng thirc (F-4)

g =T 0 o
1 q10 + q11 40 + 350 !
_ q10 _ 350 _
h2 = “a0+350 7

1 1

= = = 1823 (P
510'11 a11/510 + a12/511 0,1/1724 + 0,9/1835 823 ( CU/h)

G.9 Tinh toan hé sé lwu lwong va dong dai dién caa pha

Ap dung céng thirc (6-7) va (6-8) dé tinh hé sé Iwu lwong va hé sb lwu lwong cla dong dai
dién trong pha.

Lwul Hé sé6 | Pha| Hésé lwu
wu lwon
’ . . . Lwu lweng . J lwu lweng cua
Nhanh | Lan | Dong xe trén lan b&o hoa,S | e
won ong dai
(PCU/h) (PCU/h) i 9 ' g dg
bi dién bp
Phia 1 1,2 21 +q1 =676+70 | 746 | S, 1868 0,399 1 0,399
Tay
2 2,3 G2 +q, =524 +50 | 574 | S,; | 1887 | 0,304 1
Phia 1 45 qs+qs=60+500 |560| S,5 | 1822 | 0,307 2 0,307
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BL
ac 2 6 06 60 | S, | 1835 | 0,033 | 2
Phia 1 7,8 Gs1+q, =318+75 | 393 | S,s | 1854 | 0,212 1
bong
2 8,9 Qg2 +qo =312+80 | 392 | Sg | 1887 | 0,208 1
Phia 1 10’11 q10 + qi11 = 40 + 350 390 510’11 1823 01214 2
Nam
2 12 q12 35 512 1835 0,019 2

B la tbng gia tri I&n nhéat cda ty 1& giao thong cac lan hén hop (b;) trong mbi pha dén tin hiéu.

b;max (pha 1) 0,399
b,max (pha 2) 0,307
B 0,706

G.10Tinh th&i gian chu ky dén
Thoi gian chu ky dén cé thé dwoc tinh toan theo 2 cach:

- Chu ky dén téi wu hoa thdi gian tré:

p = LSXtaktS _ 15x1145
C~™ 1B 7 1-0706

=73 (s)

- Chu ky dén nhd nhét:

oty 11
" 1-B 1-0,706

tc =75(s)

Nhw vay cé thé chon th&i gian chu ky dén la 75 giay.
G.11Tinh th&i gian dén xanh cho méi pha
Thoi gian xanh cta pha 1 la:

’

by
tx,l = E X (tC - txk) = 0.706

Thoi gian xanh cta pha 2 la:

)

b,
tx,z = Ex (tC - txk) = 0.706

G.12Vé biéu doé th&i gian cho cac cum tin hiéu giao théng

2 x (75 — 11) = 36 (s)

7 x (75 — 11) = 28 (s)

lam tron la 37 s

Nhu vay, két qua tinh toan cudi cung cta vi du nay la mét chwong trinh diéu khién dén tin

hiéu 2 pha véi:

- Chu ky dén: 75 giay

- Pha 1: thoi gian xanh: 36 s; thoi gian vang: 3 s; thoi gian dé: 35 s; Théi gian d6 vang: 1s
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- Pha 2: thoi gian xanh: 28 giay; thoi gian vang: 3 s; thoi gian dé: 43s; Thoi gian dé vang: 1s

Dsl 1|Ds les 3!}5 3|55 4.15 5|Ds EIDS EElls ?.55
wa | | | —— |
MV2 _I : : : : E‘: ; E : -~ -I
was | i i —
MMWVa _I EI i i I -~ -I

L e S a s —

o2 [ | | i - i |
p3 N | : ]
os ; | | ! e ————————

Hinh 57: Biéu dd thoi gian cho cac cum tin hiéu giao thong
G.13Tinh toan kha nang thong hanh
Kha nang théng hanh dwoc tinh toan cho méi lan cda trén mdi nhanh cla nut giao.
Chwong trinh dén tin hiéu 2 pha nén cac dong ré trai va ré phai déu dwoc tin hiéu héa khoéng
dam bao

Tinh toan kha nang thong hanh cho cac dong dam bao hoan toan: Dung céng thirc (F-11)

dé tinh toan
-l s
C
Thei gian xanh The&i gian fién xanh Th&i gian Lwu lwong bao Kha nang théng
c6 hiéu chu ky hoa hanh
Dong xe t, (" tc S P
(s) (s) (s) (PCU/h) (PCU/h)
1 36 37 75 1.724 851
2 36 37 75 1.887 931
3 36 37 75 1.887 931
4 28 29 75 1.724 667
5 28 29 75 1.835 710
6 28 29 75 1.835 710
7 36 37 75 1.724 851
8 36 37 75 1.887 931
9 36 37 75 1.887 931

116




10 28 29 75 1.724 667
11 28 29 75 1.835 710
12 28 29 75 1.835 710

Tinh toan kha niang théng hanh cho cac dong ré trai khong dam bao: Ap dung phan F.3.2

dé tinh toan:
| P+ Py + Py
P, =min
0,rt
Dong
e tyn tc f qo Pym lere Ly N, nc Py Py, Py P
) | )| ) | Pcum) | ecum)y | m) | (m) | (Pcuy | () | (Pcuih) | (PCU/h) | (PCU/) | (PCUIN)

Toan db
Coéng (F- .

Hinh 48 (F-14) | (F14) | (F-14) | (F-11) (F-11)
thire 13) R

va 49
3 37 75 0,49 630 250 23 6 4 48 192 0 931 442
6 29 75 0,39 350 250 24,5 6 4 48 192 0 710 442
9 37 75 0,49 1200 0 20,5 6 3 48 144 0 931 144
12 29 75 0,39 500 120 28 6 5 48 240 0 710 360

Tinh toan kha nang théng hanh cho cac dong ré phai khong dam

F.3.3 dé tinh toan:

bao: Ap dung phén

t
0, ped
.S, + N, N,
P =min{ t P
p C
F)O,rp
Dong
G tx,rp qp tacc lcrp lpt ng tH,ry tO,ped t(: srp ne P 0rp P ™
(s) (ngwoi) (s) (m) (m) (PCU) (s) (s) (s) (PCU/n) | (-) | (PCU/n) | (PCU/h)
Codng
thie
1 36 5 8 17,5 6 3 2,09 22 75 1724 48 851 644
4 28 5 8 17,5 6 3 2,09 14 75 1724 48 667 460
7 36 5 8 17,5 6 3 2,09 22 75 1724 48 851 644
10 28 5 8 17,5 6 4 2,09 12 75 1724 48 667 460

Tinh toan kha nang théng hanh cho dong hén hop: Ap dung céng thirc (F-17) dé tinh toan:
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Nhanh Lan | Dong xe trén lan a; a,; a,, P, P.; Pr P
) ) ) (PCU/h) | (PCU/h) | (PCU/h) | (PCU/h)
PhiaTay | 1 1,2 0,89 0 0,11 851 0 644 822
2 2,3 0,93 0,07 0 851 442 0 799
PhiaBéc | 1 4,5 0,89 0 0,11 710 0 460 670
2 6 0 1 0 0 442 0 442
Phia 1 7.8 0,81 0 0,19 931 0 644 858
Béng 2 8,9 0,79 0,21 0 931 144 0 433
Phia 1 10,11 0,9 0 0,1 710 0 460 673
Nam 2 12 0 1 0 0 360 0 360
Téng 5058
Nhw vay tdng kha nang théng hanh cla nut giao 14 5058 PCU/h.
G.14Tinh th&i gian tré trung binh va LOS tai méi lan
Thoi gian tré co ban trén mai lan dwoc tinh theo cdng thire (F-22)
(- f)2
" 2.(1-q/S)
Nhanh Lan Dong xe trén lan tc f q S ty1
(s) ) (PCU/h) (PCU/h) (s)
Phia Tay 1 1,2 75 0,49 746 1868 16
2 2,3 75 0,49 574 1887 14
Phia Bac 1 4,5 75 0,39 560 1822 20
2 6 75 0,39 60 1835 14
Phia Béng 1 7,8 75 0,49 393 1854 12
2 8,9 75 0,49 392 1887 12
Phia Nam 1 10,11 75 0,39 390 1823 18
2 12 75 0,39 35 1835 14
Theoi gian tré do tadc nghén dwoc tinh theo cong thirc (F-23)
3600 N
w2 f S
Nhanh | Lan | Dong xe trén lan f q S g 9gi Nggi | my, 9gj Nggj | Ngg t,.
¢) (PCU) | (PCU) | () | () | ®Pcw) | Pcy) | () | Pcy) | ey | (s)
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Phia 1 1,2 0,49 746 1868 0,82 | 0,65 0 16 0,9 2 8
Tay
2 2,3 0,49 574 1887 0,62 0 0
Phia 1 4,5 0,39 560 1822 0,79 | 0,65 0 12 0,9 2 10
Béc
2 6 0,39 60 1835 0,08 0 0
Phia 1 7,8 0,49 393 1854 0,43 0 0
bong
2 8,9 0,49 392 1887 0,42 0 0
Phia 1 10,11 0,39 390 1823 0,55 0 0
Nam
2 12 0,39 35 1835 0,05 0 0
Tinh téng thoi gian tré va mirc d6 phuc vu LOS trén méi lan cta nut:
Nhanh Lan Dong xe trén lan tw1 tw2 fiyy LOS
(s) (s) (s)
1 1,2 16 8 24 B
Phia Tay
2 2,3 14 0 14 A
1 4,5 20 10 30 B
Phia Bac
2 6 14 0 14 A
1 7,8 12 0 12 A
Phia Béng
2 8,9 12 0 12 A
1 10,11 18 0 18 B
Phia Nam
2 12 14 0 14 A

Nhw vay m&rc d6 phuc vu cha nat giao la mirc do B (lay mirc thap nhat trong tat ca cac lan)
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PHU LUC H - TONG HOP CAC SO LIEU CAN THIET PE THIET KE CHUONG
TRINH PIEU KHIEN PEN TiN HIEU (THAM KHAO)

STT | Tén sé liéu Eﬁéu DPon vi | Muc dich thu thap sé liéu Nguén
I. Xac dinh trieo'ng hop can diéu khién giao thong biang dén tin hiéu
, |Binh dé nut giao ) ) Thiét ké té chirc giao thong va Khao sat dia
théng den tin hiéu hinh
Céac phwong an té
chirc giao théng
(bién bao, cac Ky A K g . . Khao sat td
2 chuyén déng duwoc - - TI"uet’ke t? chtre giao thong va chirc giao
X A den tin hiéu A«
phép, son ké mat thdng
duwdng, go giam
toc)
S6 13N xe méi Banh gia sw can thiét phai diéu | Khao sat t6
3 hUS - lan khién giao théng bang dén tin chirc giao
wéng " N
hiéu thdng
Danh gia sy can thiét phai diéu A en
Bé rong lan xe & khién giao théng bang dén tin Thu thap tw
4 X o x N . - m Y MR A Y binh d6 nat
Bé rong mat dudng hiéu; thiét ké va to chwc nut giao i20 thon
(phan lan) 9 9
Danh gia sy can thiét phai diéu A s
Ban kinh ré ciia khién giao thong béng den tin | 1Y thap t
5 A r m - . . binh d6 nat
phwong tién hiéu; tinh toan Iwu lwong dong i20 thon
bao hoa 9 9
Ch[éu dai caclanré Tinh toan chwong trinh tin hiéu Thu thap twr
6 ngan ( lan ré trai, = m phu hgp cho cac dong ré, tinh binh dé nat
lan ré phai) toan kha nang théng hanh giao thdng
Lwu lvong giao . e N .; 2 oix
théng trén cac PCU/ E)agh gia sw can thfet ph‘al d’|eu Khao sat lvu
. R . khién giao théng bang dén tin ;
7 hwdng vao nuat (di q gio/ hidu- tnh todn lwu | de lwong giao
thang, ré trai, ré . Ieu; t\m toan luu lrong dong théng
N ’ hwéng | bdo hoa
phai)
Lwu lwong ngudi di nquei/ | Panh gia su can thiét phai diéu | Khao sat lwu
8 bo tai cac vi tri - gh khién giao thong bang deén tin lwong giao
sang dudng hiéu thdng
So vu TNGT gay vu/ | Panh gia sw can thit phai didu | H3 so cia co
thiét hai vé ngu&i - oz 2. - > Y .
9 L s 2 - khién giao thong bang dén tin quan chirc
va tai san tai nut nam hic <
. iéu nang
giao
Il. Lap ké hoach th&i gian tin hiéu
~ . . Thu thap tw
10 | Quang duongthoat | | m | Tinh toan thoi gian xen k& binh d nut
nut co ban ) -
giao théng
Khao sat
11 | Van téc thoat nat V, m/s | Tinh toan thoi gian xen ké th}-”c d!aitheo
n tiéu chuan
thiet ke
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STT | Tén sé liéu hidy Pon vi | Muc dich thu thap sé liéu Nguén
Quang dwdng nha Thu thap tor
12 | <9 gmhapP | 1 | mét |Tinh toan thoi gian xen k& binh d6 nat
giao théng
Khao sat
13 | Van téc nhap nat Von m/s | Tinh toan thoi gian xen ké th}yc d!aﬁtheo
tiéu chuan
thiét ké
Ill. Lan s6ng xanh
Y ST Tinh toan thoi gian chu ky cla Khao sat
14 | Van tbc ldy tién Vie | km/ho | s6ng xanh thuc dia
Khoang cach gilra ] . e .. .
SIS Tinh toan th&i gian chu ky cua Khao sat
15 Eglpnut giao lién IDBX m lan séng xanh thwe dia
IV. Panh gia phwong an thiét ké chwong trinh diéu khién tin hiéu
Chiéu dai hang cho ) ]

16 trung binh tai thoi N m Tinh toan th&i gian tré do tac Khao sat
dieém két thuc den GE nghén thwc dia
xanh
Chiéu dai xe ré trai

17 (ré phai) co thé | m Tinh kha nang théng hanh cho Khao sat
dirng trong pham vi crt lan xe ré trai (ré phai) thyc dia

nat
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