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A Study of Optimal Distance between Signalized Intersections and
Roundabouts Considering Unbalanced Traffic Conditions

ABSTRACT

An important factor that causes delays at roundabouts is unbalanced traffic conditions. The majority of domestic studies have tendedto
focus on the proportion of entering traffic rather than conflicting traffic in order to explain unbalanced traffic conditions. Also, there
is scant research on the proper distance between a signalized intersection and a roundabout. In this study, therefore, unbalanced traffic
conditions and optimal distance between two intersections were analyzed using SIDRA software based on the Gajwa-ro roundabout
in Icheon, where unbalanced traffic conditions occur during afternoon peak hours, and its position is 295 m from a signalized
intersection. It was found that a state of unbalanced traffic conditions in the form of conflicting traffic caused delays at Gajwa-ro
roundabout, and the queuing length on each approach was removed when there was 850 m of distance between two intersections.
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Fig. 1. Unbalanced Traffic Conditions by Entering Volume on Each Approach of the Roundabout
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Fig. 2. Unbalanced Conditions by Conflicting Volume
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Fig. 3. Diagrammatic Explanation of Unbalanced Flows (fron
Krogscheepers and Roebuck, 2000)
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Fig. 4. Map Showing Gajwa-ro Roundabout and Queuing Length

Fig. 5. Congestion on the Circulating Lane
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Table 1. Signal Phases and Duration at a Signalized Intersection

. Signal display time (seconds)
Intersection
Phase 1 Phase 2 Phase 3 Phase 4
N R, - 1L
_> ;_
Total 162s Green 110s Green 10s Green 15s Green 15s
(Yellow 3s) (Yellow 3s) (Yellow 3s) (Yellow 3s)
Table 2. Traffic Volume for a Signalized Intersection
o North West
Description 3 . .
Left Straight Left Straight Right
Volume 29 vph 15 vph 11 vph 29 vph 2,104 vph 325 vph
1 h Total 55 vph 2,458 vph
o South East
Description 3 . .
Left Straight Left Straight Right
Volume 1,220 vph 15 vph 735 vph 77 vph 1,980 vph 38 vph
1 h Total 1,970 vph 2,095 vph
Table 3. Traffic Volume for the Roundabout
o North West South
Description - - -
Left turn Right turn Left turn Right turn Left turn Right turn
Volume 220 vph 460 vph 495 vph 60 vph 172 vph 579 vph
1 h Total 680 vph 555 vph 751 vph
ke aEHE 1L,9700)/A12 YRkt Table 2 %) I wes E4d =

s 7t gawe] AFARE EEE Table 33} 2rk
B2 42, S gawe] wEwe 247 680u)A), 555TAl,
TSITYALR Hl2s3k wlge] Ajggo] 2t TS Fasis Ao
cpepsdek

234 2 B AHo] AtiAn et al., 2017).
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Fig. 6. Intersection Modeling Using SIDRA

Table 4. Traffic Flow Rate by Each Approach

Description North West South
Left turn ‘ Right turn Left turn ‘ Right turn Left turn | Right turn
Percentage 342 % 279 % 37.8%
Percentage by direction 190% | 151% 249% | 30% 87% | 292%
ok wE BT Adee} viEo] AlsmxEe) A15E - tiv)s) 7R suAtRe] - 7 wak2e] APt Holda s HA|
4 Aol ks Zo = e AR ti7|8E o] T Fhishe A0 R UETh 59
AswapRe] g 7 wakze] A Wl wE tir]E 600 m Azjolx] S HL2e] 7| o] Alepdom 750 me]
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WhH g gaRe] B9 7 axkRe] APt SRS drE 850 me] Az wh= shlwlRe] R Rk AP A2y
Ao| w8t Frkeh= Zlo ' velith of= 7R SduabEe] L 946l TR} S 2o R 74 =itk web VR St
@95 FYRE SHst] 55 NEEE BRdhe aswe] Bl 2= AAE et o Aswapeel #4850 me] Ak Badh
ujo 2 gekEck 2o vePthFig. 7 2.
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Table 5. Queuing Length with the Application of an Increment of 50 m Distance

) Queuing length (m)
Dlz:t)lce Signalized intersection Roundabout Total length for
North East South West North South West roundabout
300 20 290 300 470 30 585 110 725
350 20 290 350 470 30 535 95 660
400 10 290 400 470 25 485 90 600
450 10 290 450 470 20 435 70 525
500 10 290 500 470 20 360 60 440
550 10 290 550 470 10 335 50 395
600 10 290 600 470 0 270 40 310
650 10 290 650 470 0 235 30 265
700 10 290 700 470 0 185 10 210
750 10 290 750 470 0 120 0 145
800 290 800 470 0 85 0 85
850 290 850 470 0 0 0 0
900 0 290 900 470 0 0 0 0
5.3E B4 A W TR T BER0] 659 % W vekton]
ol Ssf ste] AAVL WSH= Ao ehdeh =
B e 7 suxiRe] AAPE sk 891 5 shkl i aapRe] APt Woldes b I we] di7|dE o7t
WwEF B e sl 7Ie AYusH S ek FHadke Ao s FA4EIT 53] F wxkze] 7127k 600 mYd
oE A T4 BAE AlesitkE vl o7t sk o AR 55 2o AAPF AR ARkl en 750
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Fig. 7. Queuing Length on Each Approach at the Roundabout
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