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Abstract

As China further accelerate the process of urbanization, urban road construction has been rapidly
developed, and which followed by a more serious traffic hazard, and especially at the intersection. In the
organization and management of traffic flow at the intersection, the most important part is the lefi~turn

traffic.Because the lefi-turn traffic flow generates the most conflicts of traffic. Thus, the appropriate

-
organization of the left-turn traffic plays the important role to improve traffic order of the X
intersection,which is also hard to deal with. >

With the application of probability theory, traffic engineering, mathematics and other disciplines of
knowledge, this paper analyzes the situation of the current organization and management of left-turn traffic
flow in the intersection, and explains the characteristics of the left-turn traffic, through the method of
combining of theoretical summary and practical analysis, proposes various ideas and method of dealing
with the lefi—turn traffic flow.In this paper the complexity theory of the intersection is used to explain the
prohibition of left—turn traffic.And by the way of diverting traffic volune to deal with the intersection
conflicts,some means are used,which are distracting crossing to further point, to achieve the nead of turning
left by the way of turning ringht through the streets,using overpass,using circular traffic island.Obviously, it
is not properly to prohibite left-turn in each intersection in our country.The precautions of seting the
left-turn lane in the interscetion is put,and some notes are commented also,including the number,setting
mannet,length and width of the left-turn lanes,thus the entire intersection is optimized by the road space
resources. Later the basis of protected left-turn phasing is discussed and some phase types are
explained.And then the concept of waiting area for lefi-turning is mentioned.Some consraints are discussed
including geometry and signal timing constraints. Finally, after using the method put in this article,Xi’an
; Gao-xin cross intersection is carried out to prove the method of organization and management of left-turn
| traffic is reasonable and feasible.

‘ This research is referenced to the organization and management of the lefi-turn traffic in the urban road

signalized intersections.

Key words: signalized intersection; left—turn traffic; the conflict of left-turn; Left-turn lane;

protected lefi—turn phasing; waiting area for left-turning
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AR FE W T 418
(1) EiRiehs: BARAEVTTHAL < £ R/ FTREEAM < BN A RP
FRAL;
(2) %eott: B BRI > ZE 5 R/ aliR-& AL > BAp £ 5 T
'ﬁZ;
4.4 KB

AEEMR TR X OFSEHPERMBNESEMNTE T E HEENRT A
BRI NEEEAMMMIERAT, AL T ARETAMMCARER
. REEERPALHCHER, BEMTERRFRP MR LFRE A
BRTEMNHRERA, KERHATRONRSHERSS.
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FLE EEHREXMRE
EER, EREFSRKBHTERT —MHRRE “EE/HER” HRXORWLH
N(LE 5. 1/5.2) . AXNALKERRS, LRFEKEER, ELEMMLTH
B, IEHRFEREEARTERERFNEE, NARESHMRHEREE, N
TRETEENBIZT. B, HTERFEZ X OREAANN LA &4, Tk
FHRRERTREERENE MR ERAEERBNBAT, B THEENEE
LRAMBTXOELHME, IRE “AEHER” , HPFERXOFUSE.
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g f%@Af%”%ﬂ%mnuumwwﬁxfg

S L w"’r“; &5 a7y
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ot i e B
Bs52 RITERBSUEBRXXOEBHEXKREE
AEEEWRABSHHRXRENRARM, ONEXAORERLTEHER, UK
fF SRR ERESR.

51315
1999 4, WEH. ALHERTHIA T PEARLHNEEFIRME (ERTEFE
MiRER) P9 (GB5768-1999), BEHM T —Mismiig—ASHEKR, BRIRE
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KZREB TR

AR EMERSHRRE L. BTESHERNRESHURERENNKR, TE
KR AR 2
— B BRI AR

BRI REFSHX X AFESHFOTRNERRERTEN S, BIITARE (WE
ABAD) - T ESMIE FIE R IRAT A BARNL, WEER, EENRP/FTREZEAMN,
B3% M FIRATARARNL, 1% AMIE ARG, 6% hRAT— LK. HENR
FHAWMRFAICA S . T2 SRS R ERET X DT, XL
FHERXR.

1) E¥REMETERRNRRKE

MBI B D FLRAEEAICL AR AT X O MZERE T T — M FH#EARX O
FISKERIEMR R R T, AT A MR IR RO EEMETE R R SR
e,

(1) HT>T,, KRR

(2) HT, <T,, RAWRRFEEML.

MR A BTN : ERUTHEREST AMREUERNERRLEE
%, GARITRBIFT,, FRATHZERK KL — € KRR S S g R AL
XA, AR, SBATHRZERIKHR R KN & R EHE MU E ¥R AT B E LB
5 SR BB IE), O JE BT B Sk TR BIA R N R MU BB IE (AT BT 8], IS ELEE
R BRI S hAR SRt 1A, Bk R AR ZAE ERFREZEZMT, . EXX 0L R
—EMBELT, MELMRARNZENEREZYNT KE. EFFALL, E—RER
T, EHEREIEMR SR R TETAERENR SRR B, NABITEEFER
T HETE, RENRF. ARREBRENT,, MEAHRER.
=, At EEREY

REAHEHX (LEL ) MERANR, EETHLMANY, LEEERERT
K SRHEE, WOTESFREITXOMME, FRERA, WEZLEELNE35R
REFEMEFRATAHAN. ERELHEFRNERT, RELMITETER, £#F
XA BERIENEF . MBRBEHE, BIERLEEDN. IURELREHFXNH, TE
HARRIARCRIER, RNERALESHRETXO, MEAREEER RS
EREABTEEEMTN OBRE TEREHK, XURKRELERMMNE LR RS
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B53 LEEHAGEK

5.2 RBEETHERXMIRREH
5.2.1 ELHEXREMNWEHEKRK

B ERR, TUEHASHRRMREERE —ChUTER. MEXXOLAE
AREMNAHTARRERELASHER RN TERLEERNEY, FR431%
XX O W KRBT RAL.

ATHHEEE, LR 5.4 BT 27

o
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B54 EBHERLAREREE
EERERBEXN DA EREEHE DENARZE S —REEENEEX, 4
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KRR FE# R

HTRAT 5N, A—#NMARERBETERBITERAR ONNESFHE, Ff
EHBITRN B, NTELSEX O, XH¥E, EESHEMNLAFERAZIERLT,
HMAEEE AR ERRORE . TARMTR, MEESFATEXONZRRXSE, [H
WO RS IR, 455 T BN AR,
mE 5. 4w, HRXOARETEGHREXE, BRRTIELBHEXPHARE
WASEMRENETERNET. PWEARFHFUT:
d>L+L, (.1)
HK, BAHEPEDENARFEREXX DFEIT A —ENZEES, AT
ETRAEMEHR. B
|EF|2d,, (5.2)
AF: d, WS EFELX AFRETHTHEAR DL EER, — BN 2m;
B, DREREMETHRESEREER, ESREXAUNFERIEMTR
WERNRMNET R, AT

V2

k=16 £i,) -3

R
R— A2 #5221 1 Il 2% 42 ()
V —itEATEEE (kmv/h), BESM BRI BBRTHEER 0.7 5. RESEMHE
B AKEND 051, BERE 06, #5%;
p—BAHEH, BIKAZEEL=0.10~0.15, MEEw=0.15~0.20;
i, — BN, —BRA 1L5%, AERZS, RERLEEE.

Ku=0.10, i, =0.015ALXHE, AT GINMAFHE S, ATHER):

V2
R=
127(0. 10+0.015)
51 ERFERSRDER

=0.06847V* 5.9

ZEV (kn/h) 15 20 25 30 35
¥ R () 15 30 45 60 80
GERE, RXNERELERER, HIUTRSTLEHEUTARE M. B
d>L+L,
|EF|2d,,

R>K
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BLE EETHEXHRE

5.22 AERHHERXRERBRELMEXK
EFHEHNHAIES AR EERKE L . ESHRROKE L MARITRIT:
) JX<LN, EEERNHFNKENTEALEEKE, TARBESHRK,;
2) HX=LK, B—FHhFRE, ERELEERNHAKERTSTAREE
KE, WENETFEASRERERTH, EEEARELBHEK;

3) BL<X<L+L K, ZEEFHOHNKECREELREREE, HHEAN
EER/RFERFE, BEBRFEXERSH;

4 HX=L+LHK, EREFRIHLETAEENELSHRER, RE—MiIF
FEERE:

5) BX>L+LN, EHRERRZ, FHBHTARCAEERNASRHERKK
B, DAESEmMASEREEREKCHEEFEKRRENERER.

UTH#HFELAEFHAKERAR, HHT O TFRE,

) ZEINEEFEROIESEFELY, ERERNFIARA B HEERER,

2) EEERMHBATERERHER. RRET, F40HRESZERRI,
LT ERN, ERERRESL. MABRK, TURAXERES,

3) WIBEEERIERHEHNR, AR EEHINNRTM BHE,

RELRKEE, mESS, SWELEEERFESTXOMHER.

N$

o Al @ D
— :
B 55 AREFANTER
EESXXOAMLITIAE, FREFFERAKKHEB, BEEL T REL,
HERAK AW, FELIT AR Z), HBAHN, 8. N=gr (5.5)

HE 5.5 83: q(r+Ar)=SAt (5.6)
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K& REFBHFALR X

. a=2 ¢.7)
S-q

A
N — B RHBAERHE (veh);
g—EHEMEEE (vel/h);
r—IEHRA TR (s);
S — AR M BAFZE (velvh);
A —HAEH2IEIZ X A HEE (s);
ERNTBRE, EEHNERITRES), KRR, EaRUERy AT
B, BEXXOLFREMRE, BAHTHERHRERTTUE—NAHHR
56, TALEHEET X AHMNRTAENR:

CuAs . AT
X-wN-vS_q (5.8)
KR (5 SRR A,
r=Cl-u) (5.9)
Keb: C— MK
p—7 1
Ei(5.8)3ﬁ](5.9)?§:
X=C%"q‘° (5.10)
T e LS _(L+L)S o,
LX=LH, lwmsq,——lq+ur<q<q2_—-(11+lq)+ur, YX=L+L, ki
o e AR T AT R g, =BT 2)S
(ATAR”
%L:Rﬁ%%=£§;q<%=é%%%%,&Eggﬁﬁzmu@ﬂﬁ
G B AR 0 F 0

5.2 3 AEHEXREERSEN LHEX

HEEATM, REATHERAAFEETHRM. AERERNETERSS

HTRARR L ERR: EEEREETALSITERN, BALEGRK, F3EHE
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BRE EBMHHEXMEE

PRLERAT RARRIATE, . FTUEMF LERE: REITELH.
= ZEHABLRT T M B AT e 1)

WEABHEXERESITHE EMEKRR: #EETZTXOEEANESEHER
KHAKENER, WRRERFENKESESRERAKEZHNER. TL:

_L+L
B =57 .11)

A
Eoin—— REEBRFHEXFER AR TEENBERITHE (s);

J—FEEHRENKE (m/iveh).

= AR AT R

EFARBLIT RV BACLLAT B 1A 2 e A R BT AP B KA K BER B2 19, th
RRBHEHFENKESESRHEX HKEZARME. BEIA A BA LT i A
ATl FAKE:

L+L, L+l (5.12)

A
Tom —REABREXEHT AFRRKLITHE (s);
u— BN E (kmvh), —HEX 20km/h.

=, 5E— AT R
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KZREH L F R L

EEREROREGELBEERR T, AR MR EMIEEERR A
AT o B, BAEAT RIFRR EHAT 2T, ERHEREEK.

Wk 5.6 Fim, A#tOELHSITAML SA RN E—KETHUETRFEUTE
TBIPHE: LT R RRE AR, AEAMRTTEREASHERPIAHES L—

’ RETAMGTABNEERRHPBEENR A | RENR, Bk, A#OEEREM
. fr5 _E—ABAL C i DI EATARALAERAT 18] B i (R 250085 2 LA T 2t
b+ 2L, (5.13)
AP
t,—EH AP ELASRERPRARENEEL YR L BEPRA 1 B
FH B 18]
t,—— RN E—ANEATHALZ (A 44T T FR B (], RIS EAT B (8] A0
A4 I
t,—C #OE LETHNPETRENEELZR B FEMNRA 1 iEH
i8]

t,—— T 22 A (AW e U] e R 2 90 A U A 1 2R A 52 2
ZARRE, BEIEL
WREEBRHHEX)ERIT R A

t, 2t +t ~t, (5.14)
A
t, —REEBHEXE, LHMAMSE E—ANEATHALZ RSN 8 5,
BIEEITH R LR A
t, —REASHERE, C #NELETAMETREMEELBH L
MR A 1 FIFHE [,
t, —REEBRHEXE, LHEMULELENSELEHIEMHZR 1 KR

Al.

BT R, B TR R R BES SR AR TR
Yo, TR A BRI H A A, BT DU TR0 P 5 £ L BB T BIA
RAEM. BREBLEEERE, EREMEERLTRN, FRE: 1, =1, Mt <1,
X1, K%, EEATR:
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1, >t (5.15)

ZLpR, MRS, BTASHERNFE, A TBEERERS E—HUE
ITERZBFMR, BAEKEEROS L —ET R MEIT R, HEXME
BRERKERE, BRIEHL,

FIHERTLAAT, REABR/REXLE, ZHEAS T —ETEMMEIT MR ER '
.3

5.3 KB |
AR TEAS “EER/ER” BFRIR, FHEHEMA, R ENEK
FEMNEX AFLAE&E. RBRELH R EAE SR KOAXERET 7.
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EARE TEXH

6. 1 SLBIBLR 47
6.1.1FMHRE

o e £ogi A )
el HFHFFELXA

HTHRPEX N EELBRASTER T, AXEERFHTFXXOEHRR
Wxt%, Wk 6.1 fin. HHEAEE:

1) IXOWMEEMLAEE, BEEEOENEERE. SEENEE. FUH

IR
2) EMEOEVHELERASHE, RIFNSHEFHETENTALTRR. #
¢

3) E&MOEMHHETR (XXAZFANEOKPEIEER: FrifttiilsiEe
RETHAEROSHRECRIE, REANERETRAEEFEFEREEN
HEmRD P,

6.1.2 BERBEE S
—. X OJUTBR

FERX ARG NG IR, dbHOA5E, EEOhETER. ZPEXXAAZE
MFEHEHFT. FPARXXOAFTUAME, LFFARXARERN, MTERAEEZ
W, REEEITE ENERTS. BRI ETE, &5y NRIREE, 5
R —REETE, FERSEFE.
.\ HEERR

BB 7:30~9:30, AL 11:30~13:30, BREIEE 16:30~18:30, 'EATHIF3/ M
REREAE, WE 6.1 .
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61 TXOFRBRFAME

R E Wi WEH (WA
#OE L —

(Fm) | BEgie | FEE | B8 5D
HiT 2 3300 660 521 630 0.20
RO | k8 2 2880 604 489 587 0.21
L% 1 1550 513 457 508 —
BT 3 4650 976 745 877 0.21
m#HO | k¥ 2 2880 547 453 532 0.19
h¥ 1 1550 612 489 563 —
HIT 3 4650 1865 1375 1793 0.41
a0 | £ 0 0 0 0 0 0
A% 1 1550 632 542 598 _
HiT 3 4650 1767 1537 1662 0.38
#n | &% 0 0 0 0 0 0
h¥% 1 1550 578 463 542 —

i LATARERASEESEN, FIURTUHE;
2B OB TEIRBLEERAR, FUSTFUITE;
3. FE A B R,
=, XXAERSH
BEERERE, BEBIEHTIFEXOEHHIKER (X 62), FHEERE
& (£R63), FHERIER (K64).
62 HFTFEXOFHHMKER

EREEOHRKE | PrEgTaHRK | BRETHRKE
(peu) & (pcu) (peu)

HiT 18.2 16.4 172

RO | £ 16.3 14.9 15.3
h¥ 53 3.5 4.3

BiT 16.4 147 154

wmEnO | L 15.7 13.2 14.3
¥ 6.3 32 4.4

o—_— BHiT 14.8 9.6 124
¥ 5.1 4.5 4.7

X =T 13.7 11.3 12.6
e ¥ 6.7 4.8 5.3
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KRERFW EFARY

#63 BHETFEXOPHEEREE

BEETHEERY | PAEREHEERE | MRBRTEEEERE

HiT 1.32 1.13 1.23

#O | £% 0.93 0.74 0.86

h¥ 0.53 0.25 0.45

HAT 0.83 0.64 0.85

wmHO | £¥ 121 0.97 1.12

A 0.63 0.34 0.68

BT 1.65 0.89 1.54

[2psign]
i 0.76 0.42 0.74
HiT 1.58 1.03 1.53
Je#O
Vet 0.53 0.23 0.59
X OFHE 0.997 0.664 0.959
£ 64 BFHAEXOFHERITEE
FEIFEIR(S)
#0O

BEig - E i B e

kO 32.43 23.58 3436
[ic}:idm| 35.62 24.78 33.87
[e2p:idm| 24.45 20.21 23.65
Je#O 26.73 18.86 25.95
X O¥H5E 29.81 21.86 29.46

6.2 EEXBRNELHTE
—, EHEEAEENRE

HEBRRA, FEEOREREENTE, FREREALEEAEE. NHE
EEKAERMT:

FitO: HEAEHEAEE+RAETEE+—KAREE,

WO, SRBETEE+RALEEREE+—FAHEE;

0. SA&HETEHY;

0. Z&EFEE+—FAREE.

AR AR LAAE, LB 6.2.
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KR REM - E0 0 X

= BPREHMENRE

¥k, ZRIATNANTERERAER, REXOHILAENE, HITENLRE
BRI A ESATRI AR . HK, BHOEIEARERETR, K. EAKY
EHTERBHRA (X 6.1 PR, BA “RERN” HE, Sish: BltaErE
EHHH =4, AREAEEREHF%. RIESNSMOHERN, ¥FREMERER
B, RANARPREEAL. AN, RESEENMR, HETHERBHTTR
F. Fib\, REM, LERETRLTLE, BEEHLANEFEN, BMIREH,
W 6.5 A 6.3 s,

#65 FEXXOERFRREER

# 0| g0 | EH0E | A#0& | BHROL | EROE | G#0E
olls i fi # # fi 1
RiEE
q(pouh) 660 976 604 547 1865 1767
WARE
s(pcwh) 3300 4650 2880 2880 4650 4650
HEy 0.20 0.21 0.21 0.19 0.41 0.38
%Kyﬁ]ﬁ%tﬁ 0.21 0.21 0.41
RIS n B B AM BN
Bk BML B=AAL
it
[i] [i]
- &
%”—“j K
3]

6.3 HF+THAE
=\ REERE

RETFERX X OESEAGRE, LEBRBIIBRNEDRSY 3s, RATREK s, £
LLRTE N 0, 12421 FHAR, WARXARFSHTRN, SRAK63IFIH. Rk
R REABHR.

67



BAT TELH

Fo66 EHAER
AT IR B CGRA | BML OWRE | =80 (BE
R AR HIT) LI E I ES W) )
BREATHE] (s) 26 26 49
FATHE (s) 3 3 3
TUE S E (s) 0 0 0
AERE (s) 29 29 52
FRE (s) 110
6. 3 RIS A4
— PiEN4E

ZERERTER, H VISSIM REXMNAL X AT BB ITHEER. (FERR
wmiE 6.4 Fin. (HEIRERW6.5. 6.6, 6.7%.

AREE R EBFEE (BMP) RHEHBE.
BAEE MZBALTT R Y BiRf
o VITRIGHEM ¢

vy TRRARE
BRET |
y
TR b
BRERI R

CTRE IR AT OIS

Hed MHEMAEE
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FNE TREH

% 6.7 BRLFMISIRMER
P bR #H

HEREF SR X OMFEMR G KR 0 EZ G, EHZX OR@TRE I
TN OB FEHFHSER RO AFT o

cn | FARERRESRX O OHAAE, G4 0 030 DR X
& AR,

=, BUSRRHRM
REGEERYE, NHTRMEHTHRIL, WK 6.8 MK 69 Frn. N&ER+H
ATLAE M 4.
) AWFHHRKELE: #MEORET. MEREENHERHENTRE,
RSB RA A KEE TREAKAE;
2) WFHERLEE: S ENENBESAREETRE, SEEAERZERE
AR, RERMERZERET TERNAR, HREDLKALE,
£ 68 HHTFEXOFHHMKER LE

HEBA K

PR CREEEEHRRKE (peu))) HEE
BT 182 6.2
x#0 | k# 16.3 4.7
F#E 5.3 34
BiT 16.4 6.7
WO | A 157 49
F¥E 6.3 59
. BT 14.8 3.6
RN hE 5.1 43
] BT 13.7 53
a0 Vit 6.7 33
£69 EHFTFRXOFHERN LR
0 EHIEIR (s)
MR (REREE) HRGE

pgcin| 3243 8.7

[iig:idn! 35.62 13

[2peidm 24.45 7.6

k#0 26.73 8.8

X OFHME 29.81 8.1

6.4 &t

LrE LR, TUEY, FRENAERTERALTE, B ElaBEmy
fitt, HXPPERX QST ERMEENEHE NS ENE.
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1 AXERLG IR

FEAFEUTIAG@E:

(ONEREBR EBARGEHMTT F ST XA EE B R B EMARTT
. MERAZLAERARETHE, RUEAERPMEGFTHOERT, T
PUEIZ 513 XBRALA S R B E SR X AW, MR
BB X AMBEITRES .

CWRTAERHEAEERNRERE. RENFERATAMEAZM, FAERES
WTEREREELART ENER, MTIFEER = EE LR TR
M, HAT—EEEESHERERS.

G BEINERERRML R ENSHEZNHEXERET I, AERESTRE
R XEHLREMKENTGE, RACSHEF EREMESER, M EHit
REXXOMTEEITRRERE L2,

(M4 T EBRERMRA, UWERRENMFEXXA/LA. TERE. F5R
i EREK,

(B UAEH+FRFEZX OS], BRARREETERT 7RG S AR
i, HERGERY, ERREBETRHIT T, WPEREXHERT
BRAL T LR AT AR 22

BZ, XRGET T XX OEHEERMFENALT R, BARASHT T ¥

ERAENEHERSTE W & FEXXONEERERNARFELR N

2. —FRRAEIN

BT ESRUREEKFER, AXHEREAE. EHAAUTHATEL—
FHA:

(MBERRRATT IRM T ER P LRTERN, REEET 2, B
ME B SRR B AR 3 8 R 27 R O E P 2 A

OEMTESREREERNREN, BERNEZESHM0RE LHKR,

O EERRERPALHEAIMLN, EARFERITANENZSIEERZNZW,;

(MESMEBHEXE, BRERAMTHEMCRENXR, BRI THE—,
X TR A FE A X O fEH AR EANRER .
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