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Study on the development of

left turn lane front extension criteria at intersections
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Abstract

The extension of the left-turn lane in an intersection has the effect of increasing the intersection capacity
in chronically congested areas. However, since left-turning vehicles wait inside the intersection, the turning
angle of the left-turning vehicles becomes relatively small. However, if the length of the ‘left-turn guidance
lane’ is too long, the left-turning turning radius in the intersection becomes smaller than the minimum
turning radius of the vehicle, and the left-turning vehicle may leave the guidance lane. In this case, the
possibility of conflict with the left-turning vehicle on the opposite side increases, which increases the
possibility of traffic accidents. Therefore, the appropriate length of the left-turn guidance lane should be
presented according to the intersection type (3-way, 4-way intersection) and road width. In this study, the
appropriate length of the lefi-turn guidance lane according to the intersection type and the number of lanes
on the main and secondary roads was calculated using the PC-CRASH simulation, and the effect of
increasing the intersection capacity when the appropriate length of the left-turn guidance lane calculated
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using the VISSIM simulation was analyzed. As a result of the analysis, the maximum length of the left

turn guidance lane was derived as 4m to 7m for each type, and the capacity of the left turn lane increased

by 10 to 20%.

. Intersection, Congestion section, Left turn, Lane expansion, Safety analysis
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[Fig. 1] Method of Left turn lane forward extension
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[Table 1] Scenarios for changing the number of lanes on main and secondary roads
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[Table 2] Detailed specifications of the vehicle used in the simulation

= g =0| #o| HItA2| | YLD Zo| | i Ho|
B INENS 1.7 2.0 4.7 2.7 0.8 1.2
CHEXHSKE 25 4.0 13.0 6.5 2.5 4.0

1600cc 1.6 1.4 42 2.44 0.84 0.9
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2000cc 1.8 1.5 4.8 2.75 0.92 1.1
3000cc 1.8 1.5 4.86 2..81 0.97 1.1
AlZ20]d Al 2t Xtko| wXt2 L X2 It £&& 25kmhZE HFSIRA=0], 0=0AME
A2 U Z3™ Ko SMEZEE 15-25kmhE oSt ALt [1].
2.3 MLIZ|R AlZgo|d &M Zat
T2 A Y A 2A0| ME ALl 2M Ziks [E 30 MAIE A ZCh

[H 3] AlL2|RE Z|0] Zfe|™ Met =H Zo| At
[Table 3] Results of maximum left turn lane length by scenario
2z f};% i;% XpgE Z|of Zt3(M Xtz M A ?E'OI(T)
= T 1600cc | 2000cc | 3000cc | HAZ|E X}pSXHAEH XSk
3 = VVN =] E3XIZE 4.44 431 417 437
x| o= itz g=3%kt=2 4.52 4.42 435 4.50
| E4XL2 4.60 452 441 4.56
2 T E3XIZE 4.55 4.50 441 4.54
SHEAR2 4.87 477 4.64 4.80
. SHE3A2 4.32 421 4.14 4.30
E4KIZ2 4.54 4.44 431 451
SE4AE 459 451 437 4.55
4 LE6XI2 ESKIZE 5.79 5.46 5.12 571
ﬁl SE6AIE 6.21 6.07 5.89 6.14
; SEAE | 487 471 4.64 4.80
2 ESKIZE 6.04 5.88 5.78 6.01
=gk =2 SE6AIR 6.45 6.27 6.09 6.41
LT 7.39 7.10 6.79 7.17
2EgKIE 7.65 7.32 7.08 7.52

ALEE|R0M 25kmhE WAtE SHA| AT A2

HY AY WA P3HQ FH0| 27hsotth 2H nA20M 2A7|F ASA-Y Xf%ﬂ('ﬂ
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[e]

T ASA-UY AshHL)E ez 24 7|8 Asi-2Y ASA7t 2skmhE FERS O

of FHY X FASH FHYH S Z2 FHAZZE MESIRALCE
A= A A 7|1FE AHSAROUE AFSAHH L) FHESEE 15kmhE DAE WO|A 15km/hE
FA Al DXZ LHON 2 D™ Aol AF Q0| oHYXo=Z FEO| JHsoiCt [OE 3]
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[Fig. 3] Simulation process of design criteria automobile-large vehicle(bus)
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[Table 4] Standard for proper left turn forward extension length
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[Fig. 4] Before and after simulation photos of the left turn lane front extension installation

512t

o]
ot
|'>|
Pas
Hu
|'>|
0L=
o re
oA
>
N
r
1o
o]
ot
>
Pas
Hu
i’
N
V]
[
~~
vl
o
H
N
o
N
ox
o
rir
H

o
rlo

rxd
=t
-
=)
=2
>
ofo
ol
o
?
%
=
ol
~
Ot
rr

2174 LERGtCH, 59| 2ol XiEe| &S0l

>

o

761



Study on the development of left turn lane fiont extension criteria at intersections
THME O 27t HE 2 A= HEED

[# 5] uXt2 HEfE =at 24 20k HO|EH Z0| 10m
[Table 5] Results of analysis of the effect by intersection type - Taper length 10m

&2 | FER X2$ i;i ZIEEITE?E? e Q.?i'lfi E[Hx}g_m Ii Tl}_i-é-_;l-_g}- 2 xﬁ:}; o:|-,l:-:}r§ |
S g8 3 5 b g ES,
3 2= X2 | SEKE | 400v/h 0|4 45v/h 70v/h 4m
x| A LE3KZ | 400v/h Of4 87v/h 101v/h 4m
o SEYRIZ | 450v/h O|A 89v/h 109v/h 4m
;* S E3RIZ | 500v/h 0|4 90v/h 105v/h 4m
° QHE4RIZ | 500v/h O|AF 94v/h 109v/h 45m
o 4tz E3RIZ | 400v/h 0|4 47v/h 66v/h 4m
SLEYRIZ | 400v/h O|4 53v/h 78v/h 4m
SLEYKRIZ | 500v/h 0|4 93v/h 103v/h 4m
4 2= K2 | FESKE | 550v/mh 0|4 102v/h 107v/h 5m
f_dl LE6KIZ | 600v/h 0|4 99v/h 115v/h 5.5m
Xt E4XF2 | 550v/h Of A 89v/h 99v/h 4.5m
2 PE5XZ | 550v/h O|& 103v/h 130v/h 5.5m
2= gkt2 | SEGKIE | 600v/h 0|4 117v/ 139v/h 6m
LEIRIZ | 650v/h 0|4 120v/h 144v/h 6.5m
ERKIZ | 650v/h 0|4 127v/h 150v/h 7m

3™ A2 7] SZHEIOIE) ZOo|7t 20m¥Y HRE [E 60t 20| I3 nEEHS A2t
61~131v/h G S0AZ 5= AU, AX K2 T XL 205vh S7tots A2 LIEt

[# 6] LAZ HEfE 210 4 Zat BO|E ZO0| 20m
[Table 6] Results of analysis of the effect by intersection type - Taper length 20m

a8 | =gz Kas He2 FER IOH| A A2 (T AR 83 HAE Y
=T T XER NEY |8 I0f Ft| B0 s | MY HF Zo
3 &A= 4X=Z2 QEIRIZ | 400v/h O|4t 61v/h 81v/h 4m

[=T3=] O At
x| os oxiz 2=3Xt2 | 400v/h O 99v/h 121v/h 4m
o YEARIZ | 450v/h O|4At 101v/h 135v/h 4m
Xt ot k2 OlAF
= T k=3 %} 500v/h Ol 103v/h 137v/h 4m
YEARIZ | 500v/h O|4Ak 105v/h 140v/h 4.5m
o RN O|AF
4 o1 4xjz 2F=3 KL 400v/h O 4t 61v/h 89v/h 4m
x| Y242 | 400vh OIY 66v/h 97v/h 4m
| YEARIZ | 500v/h O|4&t 97v/h 131v/h 4m
Al o=z | =K | ssovh 0|4 106v/h 151v/h 5m
2
YEGKIE | 600v/h O|4t 111v/h 161v/h 5.5m
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YEARIZ | 550v/h O|4Ak 93v/h 133v/h 4.5m
YESKIZ | 550v/h O|4& 103v/h 154v/h 5.5m
= N YEGKIE | 600v/h O|4 119v/h 173v/h 6m
YETRIE | 650v/h O|4t 121v/h 181v/h 6.5m
YEYKIZ | 650v/h O|4t 131v/h 205v/h 7m
™ K2 7] SZHHIO|EH) ZO0|7t 30m¥ R+ [E 7)0t 20| AN u S Al

52~125v/h O E0tA|Z 5= AU, AX K2 EFT AL 221vh 57toHs A= LIEMRCEH

[H 7] X2 HEfd 21t 24 ZDk Eo|m Z0| 30m
[Table 7] Results of analysis of the effect by intersection type - Taper length 30m

am | zpz xaEa He2 (FEER NN3H| #3H *LE 3 *}% 8% =W x|
X2 ugy¥ |2 30 2t JO b | HY A Ho|
3 L= 4XI2 | SE3KIE | 400v/m O|4 52v/h 93v/h 4m
x| ot oitz E3XIZ | 400vh O 89v/h 145v/h 4m
o EYRIZ | 450v/h O|A 93v/h 151v/h 4m
A T SE3XE | 500vh Ol 94v/h 147v/h 4m
= &= EURIZ | 500v/h OfA 98v/h 161v/h 4.5m
o1 42 E3RLZ | 400v/h OfA 47v/h 98v/h 4m
SEARLZ | 400v/h OfA 53v/h 103v/h 4m
EURLZ | 500v/h OfA 89v/h 151v/h 4m
4 2= 6XI2 | ZSKIE | 550v/m 0|4 94v/h 163v/h 5m
f_dl LAE6KIZ | 600v/h OfA 103v/h 171v/h 5.5m
Xt E4Xt2 | 550v/h O 95v/h 151v/h 4.5m
2 E5XZ2 | 550v/h O|A 105v/h 173v/h 5.5m
2= X2 | =6KIE | 600v/h 0|4 116v/h 194v/h 6m
LAEIRIZ | 650v/h OfA 118v/h 206v/h 6.5m
LAERKIZ | 650v/h OfA 125v/h 221v/h 7m
4. A8

Ol X2 S 94 A S
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