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ABSTRACT
Until now, u-turn lane installation methods have been studied variously. But, There is no

specific standard yet. This study ranges are commercial area in Incheon metropolitan city

through field investigation and presents specific design standard for efficient operation of

left turn using a field data through calculating relevant permitted u-turn lane length and
minimum separation distance from the front intersection to starting point of permitted
u-turn lane in urban signalized intersections in commercial area. Relevant permitted u-turn
lane length is found to be 32m and minimum separation distances from the front

Efficient Operation
of Left Turn,
Signalized
Intersections

intersection to starting point of permitted u-turn lanes are 72m, 40m, 24m in case of 1 left
turn lane, 2 left turn lanes and 3 left turn lanes respectively. By comparing result values
and field data, they had a large difference under the similar situations in their lengths.

This result is caused of no specific standard about design of u-turn lanes. If results of
this study applied to design of u-turn lanes, signalized intersections in urban commercial

areas would be operated more safety and efficiently.
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3.2 JIMUHE HE

3.2.1 R 587zZie] HYUo| LE WHE

AZEo| 35mol L hFAZFI} 32 A4S 207k BAGN S AT W) AR Ak AWM I3 1
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22 JAdelM Fshs Aol elA Mdsks AFRG ¢ WA sdsts 9ok datge] \A fHe A4
@ & 23 A $RAR] HEL AN FFAHAA T Aol W ASE T 5 AT o Mo 4%
of WASA F 4] o2 ANE Slshed Table 13} 2ol AT

Table 1. Assumptions for the U-turn allowed interval estimation

Length and width of the vehicle : 47m x 1.7m

Lane width : 3.5m

The U-turn vehicle traveled in the middle of the lane.

U-turn the vehicle is rotated at a constant radius.

The U-turn the vehicle in conflict arises between the U-turn the vehicle and a U-turn vehicle.

The U-turn vehicles all traveling at constant acceleration.

Driving the vehicle is subjected to constant velocity U-turn.

A e AAs] Aol AAGE O o Atz Aol FHsA = AH, F ko] SEE AdEolA
FES A Ao 283 & AFelME e&8AFe] FdiEel emUH AFe A2 SN FHIY= TPt
o 61m( )& AEHGOH, Ao 77] GE £xo| SEE £5L G0k FYSHAT Lelstel B Aol e 7}
28 nejsel YREEE 2 830,

FE &7 AAZ] AEe A IFEAE AFsT A7 ol He aAEE 202EE AHFIA =
A E71zZAL] ZAM ] HAY wAR 60714 F AHBGA EAAGFREGY] EXC]EAES Farst YA
g ghas EFSIAE AdAGde 2AWGCE ERT olfs 77, Y, =4 o EAClEEY 4 ¥ B2 uF
W3 e f8 BRAUES AT oY) dRel B A7 dgos Adsitia Busgy] wRelth BHE LA
TAME FEE &t AR FTiLE A7 s AAsA A7 S Aelste] Table 20 A SHIT

Table 2. U-turns selecting subjects for the proper calculation of the allowable length interval

Length of 1} oth of U-
Number of |Name of Inter- Number of starting point Turn permited
um . U-Turn of U-Turn per- iod Lane width Sele-cted
example section Left Turn mited perio
period (L) (L2)

Dowha eleme-

1 O 1 25m 14m 3m O
ntary school

Bupyung Sta-

2 O 2 32m 8m 3m O
tion
Gum

3 O 1 60m 8m 3m O
Dan

FE e HA L] AES] HE A7 U E FES nARd giE @FRAE FYsY A5E FH
stk AT Rl =3tEnAAE, FHAAAD, ADAAT Y fFEAEY] EAS

H CCTV A=e}t 20114, 2012\ AHFHA w5 F2A 598 A8E A 7| 2AEE &8585, CCTVeF o
FZAL FREAA ERIE] FE FEe] de A 5 =

al =
Atk A% FEFYSES) H8 F APAFEEE ADAFE o4 A FYs] 2T, 103 Y3
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Table 3. Survey Information of Intersections

e Dowha elemen- .
Classification tary school Bu-pyung Station Gum-Dan
Sur 2012. 2014. 2014.
Date o rice 9.6 9.30 10.01
At and e 08~09 08~09 08~09
Number of U-Turn Subtotal 10 102 8
ehicles Cars > 72 8
v Small Cars 5 30 0
Length of starting p011(1t 1o)f(g)—Turn permited period 25 3 60
Number of Opposite lane 3 4 3
Radius R, 5.5
(m) Ry 55
Vehicle Speed Vi 10
(km/h) Vi 15
Speed of ahead vehicle after U-Turn 20
(Vp)(km/h)

Aol FaFdEEe 8 §F AYAFEES Aefsty] fd dFARR AYdstks 3 wsFl o8 #E F
ol el e Wi ASE BA9 elA At AFe A4S ABHE0D) DE=PEA A - Bl WDl
712og2 AAT Aol emE WHdh= A &AL £2FAEAE ZAWELR ST FESETIY] 2o
A2 o] 8H2008)9] AollA AAZE F AR WEFTE LHT S-S AT

FEHGT AL A% AT AP Qolsh F, AEF, TR Tl AFe| dolgp Fo £2o] T -
ARIEA 2 TSI ANHD Y GPITISH T LIATAY Aol 28 820 FUATE A
29| FHNA AT WHOE FAAY $4, SAEFAL e AL AT HAnAe BgeAel A% BE
Az A AREHL 3.0mAaL, B AAM AAFS Az Tl HAASE Aoz JHslons A=E 30m°ﬂ
A 98 AFE 05m, 2FA F 20mE AT #HQl 55mE HEJH =2 72 A Z1E #F +H e4(2009)
oA AAsHE AAZZEAEA T 2PATAY WAL 7.0moly, AFE 22| FFdel HXste] A 2=
o] SAlollA AT B o G AASIonE & AFolME F3] 55mE 83T

Fig 3.1 U-turn vehicle type
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2] 33

3714,

Ly : BAANA ti719E wpAek 27k o] A (m)
: Aol + AR (m)

qp + AB R 22T (/A

ry o AR FAANLSAIINZ)

N, FH3H A2F

sp » A3)AAFY] Y&

p AR FESANTAITNZ)

4. JhM YH=S| M I AHI=AL 21} H|w

4.1 RE sg8TZ| WU ME
4.1.1 S5 sigTze] AU ME WHE

U s BAslor Ik AREE aomAoR £
J
s)do] ghugl Fo WA £E Vb o 0km/hel Ao WA FAAN FARUG. Fuawre] Al

Table 4. Determination of the appropriate length of the U-turn section allows the input

parameters for the calculation

Input Values Variable Values

W, Lane Width(m) 3.0
w, left side cleaarance width of vehicle (m) 0.5
w, Small car width (m) 2.0
lp Small car length (m) 6.0
Ry, Ahead Vehicle(B)Lateral trajectory in Turning(m) 55
R, Rear Vehicle(A) Lateral trajectory in Turning(m) 55
Vi Ahead Vehicle(B) Average moving speed to the point X, (km/h) 15
Va Rear Vehicle(A)7} Average moving speed to the point X, (km/h) 10
Via The speed of the vehicle(B) ahead past the point X, (knm/h) 20
0 Expectations of the front and rear vehicle collisions each vehicfe( ) 45
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2} 3291 Table 49| AHHsE JHsto] A4t A3 P27t 3229 A5 EAF FEAG W AE a2l A
fElo] 3&5 ook sk ol 2585mE A HUTH
a8y aFde] Jde =29 Adge 22 A AT

FE gtk sk Ao ARAL U mel g

0% FolAx olF A WA FEE AYT AFNAY G Yoloksty, AFe| B AT Lol g

fstel gmuth £ g A Agel el AT ATAA QolE F7 A4 Aol Agsielo} e

5 S013)9] ATAA EAR FUAY 2339 B AFHAL SmE ANSL YOBE, B ATAAE ofF H§
stel REAZY A AAG) A AANANE 4hE F8T £ Ut NmE HEPo| AYY o= puAn

4.1.2 |H SI8TU AlY Y W= Ng

FUAETUS ABE A Sl 9] s A AR wARAARee 918 A g
Aol e YWSE Agselol A AGHsE AR ARE TAZ AUT AT A8E A28l Table 50l
AN ST

Table 5. Determination of starting point of the U-turn section allows the input parameters for

the calculation

Input Values Variable Values
. Vehicle Length+ Headway(m) 8
qr Arrival Left Turn volume (vehicle/hour) 248
T Effective red time in Left Turn vehicle (sec) 130
N; Number of Left Turn lane 1~3
Sy Progress of the left turn vehicle(vehicle/hour/lane) 1,800
9r Effective Green time of left turn vehicle(sec) 30

2] Axbsld Z3 22571 1212 ALolE 71.48m, 23HE2¢] A $dl= 35.78m, 3
2B386meE e AL & Qrh o] 9A AF7HE 8SmE 1EEte 2z 72m, 40m, 24m ©]AF o] Astd]

4.2 BIZAL A7} H|Z
4.2.1 HEZEA %W SEE A HIZ

A7 Az £2d LT dolg AUAA ) AYE BAEA @3} wimate] BT} ¥T AHE Table
69 A ST,

Table 6. Comparison of field research value and results

Intersection Dowha elementa
school Y Bu-pyung Station Gum-Dan
Classification
Field

Le th of startmg point of 25 32 60

uén Lermnue survey
period (Ly)(m) Result 32
Length of U-Turn permited Field 8 8 14
per]od Survey
(Ly)(m) Result 40 24 72
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