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ABSTRACT

PURPOSES : Though the situation that the roundabouts are actively constructed, researches on the effect of the roundabouts focus mainly on
the analysis of the expected effects of using only traffic simulation on the operation. Considering such problems, this study is conducted to
analyze the effects of the various aspects based on field observation studies.

METHODS : This study evaluated and analyzed the effects from the aspects of traffic operation, traffic safety, and traffic behavior by
performing field observation studies with six roundabouts with/without signal controls on the pilot project areas for the roundabouts installed in
2010.

RESULTS : Through the study results, it was found that the average travel time decreases by 14.7% and 2.4% on the signalized intersections
and unsignalized intersections, respectively. The average travel speed increases by 9.7 and 5.8km/h on the roundabouts with/without signal
lights. Regarding traffic safety, the speed deviation among individual vehicles decreases by approximately 18.4 to 32.7km/h, thus confirming
the safety effects. As the decrease of the number of conflicts, it might be explained that car crashes and collision with pedestrians decreased by
62.2% and 66.7%. Also the result shows that the lowest point of speed in roundabouts appears near the yield line on the entry area on the
roundabouts. When passing through the roundabouts, vehicles enter at a speed of 20-30km/h, which is the design speed of the circulatory lane
and drive out the roundabout with a higher speed than the entry speed.

CONCLUSIONS : When a roundabout is introduced at the intersections below certain traffic volume there are effects of traffic operation,
traffic safety, and traffic behavior.
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Table 1. The Literature Reviews of Roundabout Effect

Study ’i/l”eat'r\]/s'; Study Results
Park & Analysis of Roundabout Effects
Jung(2005) ) using SIDRA
Kim et al. Si;rjlglticon Analysis of Roundabout Effects on
(2009) Study the Diamond Interchange
Park et al. Traffic Operational Comparison of
(2009) Roundabout with 4 Leg Intersection
Flannery et Analysis of Safety Effects on the
al. 8 Roundabout in USA
Brilon Analysis of Safety Effects on the
(2005) Field 34 Roundabout in Germany
Alphand |Observation| Analysis of Safety Effects on the
(1991) Study 522 Roundabout in France
Maycock Study the Relationship between
& hall Geometric Condition of
(1984) Roundabout and Accidents
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Table 2. Study Sites and Data Collection

Data Collection
Location| Intersection | Leg. [Signall Speed | Travel
. . Conflict
Profile | Time
Jungmun 4 y o o o
) (Jung)
Jeju —
ondong
@) O O
(Won) 4 N
Galaxy
Ansung Market 4 Y O O O
(Galaxy)
Pyeona— Mechanic
ytaekg High school| 4 | N | © o o
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Jecheon Jisil 4 Y o (0] (0]
Pusan ALZEIEES 4 N o (0] (0]
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Table 3. Geometric Conditions of the Intersections

Traffic # of # of
Location | Control ICD CID Splitter
Lane
Type Island
Jung 2+4 30m 19m 4
Won Signal | 2+4 36m 25m 4
Galaxy 2 36m 26m 4
Mechanic 2 35m 25m 4
~— ..~ | Non
Jisil ) 2 30m 22m 4
——1 Signal
Neol 2+4 35m 24m 4

Galaxy Market @ Imaginary Line " @
——t e ——————— e S
@ Distance
® ®@

Jisil Fig. 6 The Data Collection Methods for Traffic
Operational Effects
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Table 6. The Study Results of Conflict Reduction Effects

- - Table 7. The Conflict Reduction Effect by Conflict Types
Conflict ) Conflict Reduction Change
Location ® ) )
Types Before | After | Diff. (%) _ Conflict Reduction | Change
Conflict Types .
Jung 17 11 -6 Before | After | Diff. | (%)
Won 4 0 -4 Head-on 16 0 -100
Galaxy 14 6 -8 Right Angle 25 3 —-88
Crash - —62.2 Crash
Mechanic| 32 8 -24 Sideswipe 35 33 -6 56.7
Jisil 13 4 -9 Left Turn 22 0 -100 ’
Neol 2 Rear-end 24 29 21
Jung 2 6 Pedestrian 27 9 -67
Won 1 0 -1
Rear-end | Galaxy | 6 4 -2 - 4.2.2. JNExfZe| S-HAL 24 At
Collision i ’ - . -
Mechanig 8 | 10 | 2 Table 8 FE2 uAe] AWy Srdxol 3
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Table 8. The Standard Deviation Change as Locations around Roundabouts

(km/h)
P Approach Area Stop Line Departure Area Average | Change
ocation
100m | 60m | 40m | 20m | Om | Om | 2m | 40m | 60m | 100m | (%) (%)
Before 1.6 1.8 12.3 1.3 10.3 8.8 72 9.1 8.2 75 9.8
Jung -18.4
After 6.3 8.6 9.0 6.6 6.3 8.8 6.5 8.7 9.3 9.9 8.0
Before | 10.3 12.0 10.4 1.5 13.6 13.5 14.6 13.1 1.8 9.8 12.0
Won -215
After 10.6 10.7 97 8.0 9.4 9.5 9.5 8.3 10.9 79 9.5
Before 8.0 8.9 9.2 10.2 1.2 12.4 8.5 9.1 8.9 9.1 9.5
Galaxy -18.6
After 7.2 7.7 8.2 7.3 8.2 7.9 6.2 79 7.6 9.4 7.8
Before | 10.2 9.1 8.6 8.3 6.9 8.4 10.8 9.5 9.7 9.3 9.1
Mechanic -11.6
After 7.3 7.8 7.0 7.1 5.9 8.9 8.7 8.3 9.4 9.9 8.0
T Before 1.9 12.8 12.7 13.5 14.2 10.9 9.4 10.7 8.9 9.0 1.4 74
isi —=27.
After 7.9 9.1 8.7 8.1 7.4 7.4 8.3 8.4 85 89 8.3
Before 8.1 8.1 8.1 8.3 9.5 1.8 10.8 12.3 1.6 1.6 10.0
Neol =327
After 8.1 7.4 6.4 7.4 6.6 7.0 5.6 6.5 6.4 6.1 6.8
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