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Microscopic Study on the Warrants for TWLTL Based on the DHV
- Focusing on the Section with Overlapping Left-tun Movements -
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ABSTRACT

This research focuses on the warrants for the Two-Way Left-Turn Lanes (TWLTL). Using a microscopic traffic simulation tool, two
key parameters were investigated herewith. One is a wide range of the Design Hourly Volume (DHV), reflective of recent Korean
roadway volume characteristics, that is conventionally reduced from the Average Daily Traffic (ADT). The other is driveway spacing, the
length of the middle-lane section where two conflicting left-turn demands often compete for space. In addition, unlike previous
researches, the way and the procedure the TWLTL operation is realized in the VISSIM S/W with its add-on application such as
VISVAP is clearly stated and described in detail.

According to the result of simulations for 10 volume scenarios, as expected, the higher the volume level is, the more delay the
left-tuner experience. The Level Of Service (LOS) for most cases was in the range of C and D based on the non-signalized intersection
LOS criteria. Furthermore, the TWLTL was found operable up to the volume level of 1,116 and 1,860 vph in heavy direction
(equivalent of volume level 7) for 3-lane and 5-lane facility respectively, which covers significant portion of existing two to four-lane
highway volumes in Korea.

Key words : Two-Way Left-Turn Lanes, Design Hourly Volume, Driveway Spacing, VISSIM, VISVAP
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(E 1) TWLTL E7 duEzF Ax|7|1F
(Table 1) ADT Warrant for TWLTL

A Daily Traffi
Classification verage Daty 1?
Towa Ohio
Two-way 3 lanes 5,000~12,000 6,000~10,000
Two-way 5 lanes | 10,000~20,000 10,000~24,000

52 Age JEo H: BEFL BF YNF
HADT)O AT, AFAF LEFR W3 P
W ORI A|B 1AW FHF WANT LTI

(Directional Design Hourly Volume, DDHV)?] =
AAE Y 718 wEFoE o] §HT[8]

(E 2) AAAZE AF (K)
(Table 2) K-Factor (Proportion of AADT occurring

in PK hour)
e Area Classification
Road Classification Urban Rural Tourism
Two-way 2 0.12 0.16 0.23
National lanes (0.10~0.14) | (0.13~0.20) | (0.18~0.28)
Highway | Two-way 4 0.10 0.12 0.14
lanes (0.07~0.12) | (0.09~0.15) | (0.12~0.17)
Freeway 0.10 0.14
(Two-way 4 lanes) | (0.07~0.13) (0.09~0.19)

Reference) Korean Highway Capacity Manual, 2013

FHg AAANG WFFODHV)S Hd duF
FADD) AAANL AFKS 8F ATD)=
a3t AT AAANT AFKE B 4
SZFADDO tist AAAT wEFe v E 9n|st
=d, ditd oz P duEFHADD o 30
A =9 A FF v7t ASE SR AL
D) ¥8F wFFd dgt =9 T vE

of v g

(E 3) 3¢ A=+ (D)
(Table 3) D-Factor (Directional distribution)

Urban Road Rural Road
0.60 0.65
(0.55 ~ 0.65) (0.60 ~ 0.70)

Reference) Korean Highway Capacity Manual, 2013

Uy A
v%e] B Y
7 L%

FTHADT) 7|EE A &3t A=
o AAA g

(DHV)S <X 4>9} 2t}

DDHV=DHVX D=ADTX KXD (& 1)

DDHV=ADT* DX K
& (5,000 ~ 12,000) < 0.12 < 0.60 [3 lanes]
<(10,000 ~ 24,000) X 0.10 < 0.60 [5 lanes]
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(Table 4) Converting ADT to DHV for Heavy/Light
Direction
. DHV (vph)
Classification Heavy Direction | Light Direction
Two-way 3 lanes 360 ~ 864 240 ~ 576
Two-way 5 lanes 600 ~ 1,440 400 ~ 960
(300 ~ 720)* (200 ~ 480)*

* () is for per-lane basis.
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Overlapping two directional links

—)

(g 1) TWLTL &3 &3 78 oA
(Fig. 1> Example for Link Consolidation for
TWLTL Operation

VISSIM Z2e goz gAos @3
E2)F 7Y & ook e dF F3 24E
AE BAA shte JAR Holes U 23
AARE FHUT <18 1>8 B QE&H0R
AYsts Fast dLos APsh= Fad 242
AAZNE AAsa, 3 208 B F FEoE
BN E2S 7d&dt AeTdM dPsAY
t7lshs Aol & A5 e o] Aol 4
TR AYshs Aol oA Gotof 8]

g <Td 2> Zo] HZEe FHTE Aol
of 4718 AAANA AAZ Y 2Fs& T HA
Bt A AAARY Tee T F UES
A

Driveway
1
I ! I
2 VA
________________ 7 e e
Ry | o~/ Detector ~="~ 4—( i

(08 2) 4577t 4= MY
(Fig. 2> Setting Routes for Conflict Area
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BB twitls_high_S.vv - CHART

Set the route

o | > V"i:'ﬂ:‘:::‘:‘f“ —){ Select route B-2
. Yes

No

tection(DET_1)

Select route B-1

Vehicle detection S| select route A-2
Ye

= in detector 2
L fes

tection(DET_2)

See(1 1,7,
Set_route(1,2, 0) No

Select route A-1

Detector 1, 2 Clear

(Clear_front_ends(DET_1)

(Clear_front_ends(DET_2)

END.

(ag! 3) VISVAP Programming
(Fig. 3) VISVAP Programming
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(Fig. 4> Road Network Structure for TWLTL

T2 YEYIE X AR WoT TEIYPE
b, 422 #gA o] M2 npFEry A
Zo] WAEtA ol AA 2 H A AFo]
Hi 3N AR 7o J)ETERE FA0R S35
2515} HoEZE H#3AH $340] 20y FHHE
= 3X1LX}i V=, 77t HER 7o) AL

2c Sora ool fghaton Seiskon Everon

w8

El-(va

boZn

g=0

- REP>CE[RE

(a8 5) TWLTL VISSIM &t
(Fig. 5 VISSIM Animation Screen for TWLTL
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(Table 5) Test Volumes for TWLTL with 3-lane
Configuration

Volume (vph)
Classification Total
LT-in | RT-in | Thru
VIS
H- 18 18 360
1 Dir 18 18 288 (0.180)
L- 12 12 192 240
Dir 12 12 (0.120)
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Table 4| 5 ]i“ ;‘g ‘21; (05";362)
§ 460 =
pir [ 29 [ 29 (0.288) V. 28 BA43}

Two B | 49 [ 9 [ ] oo

s 6 ?f ;; g %g) AEF 523 Y22 Hdo] wE 2o

tnes| pir | 33 | 3 | 22 | (0330 HEAA ARE BASAT. HIFAAE PP
WM H 55 | s6 | o0 | L6 #sagee Adss iE gew ol 44
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over | 7| Do A A oo D)% HERE 33
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Table 4———— 575 — & Total delay® &34
ol Dir [ 75 175 LI9S | o4
L- 49 50 797 996 J%,{ J?,,L
Dir | 50 50 (0.498) r— =

% H-Dir(Heavy Direction), L-Dir(Light Direction)

(% 6) TWLTL bxt=2ol| MSE wszk
(Table 6) Test Volumes for TWLTL with 5-lane
Configuration

Volume (vph)
Classification . . Total
LT-in | RT-in | Thru v/S)
H- 30 30 600
) Dir 30 30 480 (0.150)
L- 20 20 320 400
Volume Dir 20 20 (0.100)
level H- 40 40 648 810
Dir | 42 40 (0.203)
below | 2
DHV L- 27 27 430 540
. Dir 27 27 (0.135)
mn 7
TNZ‘; Table 4= T T 7 sy | L#0
5 5 Dir 72 72 ’ (0.360)
lanes L- 48 48 763 960
Dir 48 48 (0.240)
H- 82 82 1,650
Volume 6 Dir 84 82 1,320 0.413)
level L- 55 55 330 1,100
over Dir 55 55 0.275)
DHV H— 93 93 1488 1,860
in 7 Dir 93 93 (0.465)
Table 4 L- 62 62 992 1,240
Dir 62 62 (0.310)

TWLTL

Drive Drive
@+@ : Total delay | way way

Delay for vehicle which turn Delay for left-turning
left onto TWLTL and crawling vehicle waiting for gap

(08 6) ZoAdEoM MEEE XX HHE
(Fig. 6) Description of Delays Calculated by
Simulation
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(ZE 7) TWLTL 3%tz2o| x|
(Table 7) Average Delay for TWLTL with 3-lane
Configuration

Volume Level
below DHV in Table 4 unit
1 2 3 4 5
20% 09 | 34 | 54| 79 | 130
25% 09 | 40 | 49 | 7.1 | 129
over DHV in Table 4 sec
ratio 6 7 8 9 10 | /veh
20% | 12.8 | 168 | 41.1 | 45.0 | 839

25% | 14.0 | 184 | 48.8 | 58.3 |105.2

Driveway | Turning
spacing | ratio

50m

<d¥ 7>& 3 A AFHF H&o] 20%, 25%4 7

AA A

(Driveway Spacing 50m)
120.0

Turning ratio —6—20% -~i-25%
100.0 K )
80.0 2

Delay(sec/veh)
5

1 2 3 4 3 6 7 8 9 10
Volume Level

(3l 7) TWLTL 3xtze| x|
(Fig. 7> Average Delay for 3-lane TWLTL
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(E 8) TWLTL bxlZ2o| XA
(Table 8) Average Delay for TWLTL with 5-lane
Configuration

Volume Level
below DHV in Table 4 unit
1 2 3 4 5
20% | 2.1 | 55 | 66 | 82 | 11.1
25% | 30 | 59 | 76 | 112|142

Turning over DHV in Table 4 sec
ratio 6 7 8 9 10 | /veh

20% | 163|265 | 370|514 | 68.6
25% | 17.5|31.0 | 46.0 | 594 | 77.0

Driveway | Turning
spacing | ratio

50m

(Driveway Spacing 50m)
120.0

Turning ratio ==20% 25%
100.0

80.0

60.0 %)
40.0 /
7 8 9 10

Delay(secfueh)

,-——-—-"_-/V

1 2 3 4 5 6

Volume Level

(gl 8) TWLTL bAlZe| K[|
(Fig. 8> Average Delay for 5-lane TWLTL
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(Table 9> Average Delay Formula from Gap
Acceptance Theory

1x1 configuration 2x1 configuration

T _ T 1T 2T
H(ﬂ] q (3 1 qﬁ ult), = «0+2¢D)
q: volume(veh/sec) ‘ T critical gap(sec) ‘ e: natural logarithm

& T2 8EHT2013)Y HAE w
ZHE D2 1E2xEEZ (2
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Delay(secfueh)

1 2 3 4 5 6 7 8 9 10

Volume Level

(22! 11) TWLTL bAlZe| "HaX|A H|w
(Fig. 11> Avg. Delay Comparison for 5-lane TWLTL
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