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Abstract

Two-lane roads that occupy more than a half of rural highways in Korea have operational problems such as
traffic congestion problems due to relatively high traffic volume and safety problems due to overtaking risks in
two-lane highways. To solve these problems, a 2+1 road pattern that enables to improve traffic safety and
operational efficiency of two-lane highways has been applied in Europe. In this study, in-depth applicability of
2+1 roads to Korean rural highways was investigated based on review results of the successful experience of
European 2+1 roads. Then, given the Korean two-lane highway conditions, the service traffic volumes for Korean
2+1 roads was estimated. The analysis results showed that 17,000 veh./day might be the maximum traffic volumes
for Korean 2+1 roads.
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Figure 1. A basic concept of 2+1 roads
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Table 1. Comparison of 2+1 roads with similar types of
roads

Type 2+1 Road | Passing Lane | Climbing Lane
3 lanes for No Continuity
Continuity . .| No Continuity (Vertical
Entire Section .
Alignment)
Increase of
. Increase of Increase of
Purpose Capacity and ) )
Capacity Capacity
Safety
Terrain Level/Rolling | Level/Rolling |  Mountain
Location Central Lane | Outside lane | Outside lane
Bffects Capacity Large Medium Medium
Safety Large None Small

Note: NCHRP 275, Application of European 2+1 Roadway
Designs, TRB, 2003.
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Table 2. Cases of 2+1 roads in european countries

Total | Speed Observed Crash
.. ) Reduction
Country |Length| Limit Traffic Rat
(km) | (km/h) | (veh./day) are

(%)
German | 360 100 | 15,000-25,000 | 36%
Sweden | 1,400 | 90-110 | 4,000-20,000 55%

Finland 48 - 14,000-20,000 | 22-46%
Denmark 24 80-90 | 7,000-14,000 10%
Ireland 20 - 17,250 -

Note: Crash reduction rate is the results comparing with
two lane highways
Source : NCHRP(2003), Research Results Digest: Application
of European 241 Roadway Designs

Table 3. Geometric standards of european 2+1 roads

Section Length
Country Critical Non-Critical .
Transition Transition Passing Lane

German 180m 30-50m 1.5km
Finland 500m 50m 1.0-2.0km
Sweden 300m 100m 350-1.550m

R . 1.0-1.4km
Denmark 200-300m (Max.: 2.0km)
Source :

1. Jim Brewer et al.(2001), Geometric Design Practices for
European Roads

2. Lene Herrstedt(2001), 2+1 road: Danish experiences

3. NCHRP(2003), Research Results Digest: Application of
European 2+1 Roadway Designs

4. Treland National Roads Authority(2006), Interim Advice
Note on Road Link Design for 2+1 Roads
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Table 4. Comparison of altemative simulation program

Analysis Capacity

Program Type  |Interrupted|Uninterrupted Visual
Performance
Flow Flow
VISSIM  [Microscopic 0 ° o

Paramics |Microscopic 0
AIMSUN |Microscopic 0
TWOPAS |Microscopic X
TWOSIM |Microscopic
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Build the Main Simulation Scenario to Investigate

Service Volume of Korean 2+1 Roads
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!

[ Conclude the Service Volume of Korean 2+1 Roads ]
Figure 2. A flow chart of the simulation procedure
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Network design for simulation (total length :11.05km) (tem)
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Figure 4. The concept of the developed simulation network
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Table S. Modification factors to implement real conditions

Directional Factor (D) 0.60
K value 0.155
PHD(Peak Hour Factor) 0.912

Source: 2008 Highway Traffic Volume in Korea

Table 6. Results of the service volume for 2+1 roads in
ideal conditions

Hourly Volume AADT Service Volume
(veh./hr) (veh./hr) (veh./hr)
2,000-2,150 19,692-21,169 20,000-21,000

Table 7. Results of the service volume for 2+1 roads in
real conditions

Service Volume (veh./hr)
Hourly Volume Calculasted
(veh./hr) acuaste Final Value
Value
2.050 16,083
2.100 16,475 17,000
2,150 16,867

Table 8. Service volumes for two lane, 2+1, four lane
highways

Highway Types Two lane 2+1 Four lane

S Highway | Roads | Highway
Maximum Flow Rate B R
(veh./hr) 7,300 17,000 | 41,300

* Source : "Highway Buessiness Handbook (2009, MLTM),
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