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ABSTRACT

PURPOSES : The purpose of this paper is to estimate expected effects on traffic operational and economic aspects of 2+1 roads application
in Korea.

METHODS : Micro simulation study using VISSIM 5.0 was used to analyze the operation efficiency of 2+1 roads compared to two-lane
highways and four-lane highways. Some scenarios for various traffic volumes were set up in order to analyze the effect of 2+1 roads under
various traffic situations. Also imaginary road networks were set up for each type of roads. The MOEs to measure the operation efficiency were
selected with average travel speed and delay. For analyzing economic effect of 2+1 roads, construction cost of a specific imaginary 2+1 road
was compared to construction cost of a four-lane highway with same conditions.

RESULTS : The results of study show that a 2+1 road is more effective with 19 percents higher average travel speed and 39 percents lower
average delay than a two-lane highway. In the economic analysis, construction costs to construct a 2+1 road are saved as approximately
26.4~40.7 percents when compared to construction of four-lane highway.

CONCLUSIONS: : 1t can be concluded that 2+1 roads can improve the traffic operational level of service for two-lane highways and 2+1
roads can be applied as an effective design alternative for higher-volume two-lane highways in Korea.
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Table 1. Operational Performance of 2+1 Roads
in Europe
Purpose of
Country | 2+1 Road Operational Performance
Application
Improve  KSafety)
Germany safety » Lower accident rate than
performance | two—lane highway
(Safety)
+ Killed and severed injuries
Imorove down to 50~60%
P * Operate with median cable
Sweden safety )
erformance barriers
P (Operation)

*Increase in travel speed was
2km/h

(Safety)

* Improved only one roadway
with median barriers

(Operation)

Imorove * Increase in travel speed was
Finland b 4-5km/h
traffic flow .

» More decrease in travel
speed with increasing traffic
than two—lane highway

» Capacity was 1,500—
1,600veh/h for one direction

(Safety)

» No significant impact on

Improve accident rate
. + i
Denmark safety Operated 2 .1 lane marking
rformance without barrier
P (Operation)

*» Travel speeds are higher in

passing sections
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Table 2. Simulation Scenario of Pilot Analysis

2+1 road, two lane highway, four lane

Type highway

Traffic volume |— Total number of scenario : 11

scenario |- Range : 325~2,400 veh/h
D?S@n of Level terrain, no intersection
highway

Consist of ok 0%, 10%, 20%
vehicle

Analysis time |3,600 sec/scenario

- two lane highway : 50~110km/h

Travel speed | .1 road, four lane highway : 55~110km/h

Average travel speed(km/h), average

MOE delay(sec/veh)
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Table 3. Increase of Travel Speed by 2+1 Road
Application
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— 2+1 road — Four lane highway
Increase of Increase of
average travel Increase average travel Increase
Oy 0y
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Table 4. Decrease of Delay by 2+1 Road Applcation

Two lane highway Two lane highway
— 2+1 road — Four lane highway
Decrease of Decrease of
average delay Decrease average Decrease
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89.5 38.0 184.9 78.5

4, 2+1xj2 £2 EYo| tE HEEZ 2t
2y
4.1, 7|tizat 24 dY
2HAR B2 wlo] mE A Zwol wgHy
§_;_q.1ﬂ Ao w2 A Zo|o} X]Sﬂ ZA 59 =3t %
| °f

2H1IAE =2 =Y o vEH adt £A4L ¢
3 A gzl wE 7}**4 U EZol|A 7+ 35 7N
2 B ARSI, AlHANY TSR] A Ao AA|
ER2AE Rt 4 *1* LGS

AJH] AbEe g Aw BEAQ] ] el =
AP EEAR A BAAT(AHISE(2008, =T
79,0 AR7} upAlo) whe ug=4 4 A8}
pi=g

24172 ' A4 AFgH] AP f1gt
=2 Wol4t Table 59F Zro] HAJH EL
AR RS} o) ) The. 2 TRAUT, T A%
10.0km= 7435

Table 5. Economic Analysis Condition of 2+1 Road

Application
Classification Earthwork area Construction area
Plain area 90% 10%
Mountain area 70% 30%
Plain+mountain 80% 20%
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Table 6. Result of Economic Analysis

Cost reduction rate by
Cost of :
. Road . 2+1 road construction
Terrain tvoe construction against four lane
P (100million won) )
highway (%)
2 498
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