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Improving Two-way Road Functionality by Using Shoulder

ABSTRACT

The purpose of this study is deriving proper plan which is improving functionality of three-way intersection in two-way road by using
shoulder. Alternatives of this study were considered as installation of yield lane and application of TWLTLs (Two-Way Left-Turn
Lanes). Case studies to utilize alternatives were limited to national and local roadways which is wider than 11 meters due to be required
3 lanes. Under various traffic conditions such as traffic volume of each direction and left-turn, alternatives were analyzed by simulation.
As aresults, application of TWLTLs was better than installation of yield lane in terms of improving rate (8.0% vs. 3.7%). Application
of TWLTLs is supposed to better alternative, however enough driver education is required to improving safety because it is different
with existing driving pattern and/or behaviors. Some limitations and future research agenda have also been discussed by on-site
inspections.
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Fig. 1. View of a Typical Rising Road

Fig. 2. Example of Turnout Installation

Table 1. Minimum Length of Turnout in 2-way Road

Approach
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Table 2. Length of Yield Road Table 4. Operation Conditions and Effects of 2+1 Road
Volume (peph) Length (m) Country Length | Speed Limit Volume A(;:;(::m
400 ~ 1,000 800 ~ 1,200 km/h
(km) ( ) (vph) Decrease
1,000 ~ 2,000 1,200 ~ 2,000
X Germany | 360 100 15,000 ~ 25,000 36%
over 2,000 Road extension (4 lanes)
Sweden 400 90-110 4,000 ~ 20,000 55%
Table 3. Interval of Yield Road Installation Ieland | 20 | BOCEEI0 555 NA
Urban: 30-80
Classification Interval (km) Finland | 48 NA 14,000 ~ 20,000 | 22-46%
The case of somewhat congestion caused by 16~ 24 Denmark 24 80-90 7,000 ~ 14,000 10%
low-speed vehicle
The case of high traffic volume and hardly 5.8 Table 5. Geometric Structure of 2+1 Road
secured passing chance
Length (m) Passing Lane | Median Strip
Country M Di Length (km) | Installation
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Table 6. TWLTLs Effects
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Fig. 3. View of a Typical TWLTLs Design
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Table 7. Cross-sectional Composition of Road Types

i Shoulder (m ;
Design La.lne Median (m) Margmal
Type Speed Width Strip | Ri Left Strip
(knvh) | (m) ght | Left | )
Freeway | 100-120 | 3.5-3.6 | 30 | 30 | 10 | 05
National | 0 00 | 32535 [ 1520 20 | 075 | 05
Road
50-70 | 3.0-325 151 05| 05
Local 5,60 3.0 125 | 05 | 025
Road
40-50 3.0 10 | 05 | 025
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Fig. 4. Cross-sectional Composition on an Enhancement of a Road
Functionality
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Table 8. Alternatives on 3-legs Unsignalized Intersection

Alter . ..
. View and Characteristic
native
s B N
= o [ |
- | -

- Temporary yield lane
- Passing intersection irrespective of left-turn vehicles
- Merging left-turn vehicle of driveway after passing inter-

section
U -
Y
I
I
2 ! ‘
- Application of TWLTLs

- Operated Right-turn only on driveway

- Improvement of a delay at main road by u-turn

- Concerned conflict due to insufficiency of a turning radius
(12m) for u-turn
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Table 9. Set-up of Simulation Network

Table 10. Scenarios of Simulation

Classification Characteristic Etc.
. - Two way road
Main R -
ainRoad | _ Design speed 80 km/h

Temporary | - 1 Lane - Lane width : 3.25 m

Yield Lane | - Design speed 80 km/h | - Length : 65 m
U-turn Section |~ 1 Lane - Lane width : 3.25 m

- Design speed 80 km/h | - Length : 80 m
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(5, L=20XNXS)

of71A,

L : J3A =2 do] L, : A3 1A= Lol
Ly: &5 SI3 Zo]l o @ ZojAF

N FEA A S di7Ishe AbeAte] Aol
I 330 BT: 2=2g|o]5] Zo]

WA 748 915 Dol F&olel ajzrlolnle] Lol

et wiee] 232 Eee] ARSE 60 knhE 7EoR &

u) ol 70 m, <=ejo]se] Lol 45 m(1:15)o]E =
Z

- Ho) 3P akEge] 50 thAR] S 1)) 1t A= EolQ
1, 58218 7o R sl 3R g|akRe] HolE 15 m=
A EIRITE wEpd 32] Blalawals 71k B 7145s $1%t
Aol Fo3tu g F 2ol 65 m (25 m+ 15 m+25 m)E
gatSian, 1 o) i 71k A= 80 m (25 m+ 15 m) x 2)=

Hgshict

4.12 AIEH0M AL

kAo 2 23} ZRoA 12AF aEo] 7,200t oPdd
o e AN, o]2 AP mEEke 2 ksl 600t
oPdel Z$olct B o= olefdl M arefsie] £ wE
< 500Ul/A1E FHuigko = 88t Tt dRks e
130 B4 argke 1006)/A], 30044, S00t/ A2 s},
3)H wEEEe B wEeko] 10%¢] 10th/A], 30Ti/A), S0TH/A]
£ g3t Rl wEae 115y 7 50u)A= Al
222 ERo] B a'go] 600t/AlE 2814 s skt

53k 222 =20 A o] AljtErE B aeF <]
WP arEafe] g3ks wol v] wjlEd) o)& ed dav)
Atk AEHo A #A1E ofEgh g wkedste] B4 wEwF 370
T TR ae w1 ) =, F N A3l diske] 27)<]
Zuiebel 72t Agete] ek

1556 Journal of the Korean Society of Civil Engineers

Main Road | Reverse Lane | left-turn | Driveway Vehicle
Volume Volume Volume | Volume Composition
(vph) (vph) (vph) (vph)

100 10 50
100 300 30 50
500 50 50
100 10 50 Car - 90%
300 300 30 50 Bi; oo
500 50 50
100 10 50
500 300 30 50
500 50 50
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Table 11. Result of Simulation Analysis about Alternatives
Main Road | Reverse Lane left-turn Before Alternative 1 Alternative 2
Volume Volume Volume Average Speed | Average Speed | Improvement Rate | Average Speed | Improvement Rate
(vph) (vph) (vph) (km/h) (km/h) (%) (km/h) (%)
100 10 39 40 2.6 422 8.2
100 300 10 39 39.5 1.3 41.2 5.6
500 10 37.9 393 3.7 39.8 5.0
100 30 38.5 40 3.9 41.9 8.8
300 300 30 383 394 29 41 7.0
500 30 37.8 38.8 2.6 40.4 6.9
100 50 383 39.6 34 41.9 9.4
500 300 50 374 39.6 5.9 41.2 10.2
500 50 36.6 39.2 7.1 40.4 104
Average 38.1 39.5 3.7 41.1 8.0
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