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Operational Effect of Extra Large-Scale Roundabout
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Abstract

The goal of this study is to analyze the operational effects of extra large-scale
roundabout. This study gives particular attentions to comparing standard signal intersection
with extra large-scale roundabouts. This study reviews the extra large-scale roundabouts,
builds networks and comparatively analyzes the operational effects using VISSIM. The main
results are as follows. First, the operational effect of Target roundabout is the most excellent
in all types. However, the delay time of Turbine roundabout is expected to be less than that
of Target roundabout in the case of more than 6,000pcph in common type. Second, the
operational effects of all intersections are analyzed to be increased in 1:6:3 than 1:6:1. But
the operational effect of Target roundabout is still the most excellent. Next, Turbine
roundabout is analyzed to have the least effect when left-turn traffic volume increase. It is
because the volume of left turning lane is getting over-saturated condition. Finally, enlarging
the inscribed circle diameter is evaluated to increase the operational effects of all types. This
study can be expected to provide some implications for policy decision-making about the
introduction of special large-scale roundabout.
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Unit: pcph, sec/veh
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= zopsa /.\_|.§D|_.K}§ - Target LTurbine - Target LTurbine
Signalized b ImbN=] [=IRSImbN=] E=lpSImbNT=] [=IpSImbNg=]
Total volume . . . .
intersection Target Turbine Target Turbine
roundabout roundabout roundabout roundabout
400 26.379 1479 19.023 0.762 18.046
800 26.585 2.723 19.606 1.284 18.234
1,200 27.873 3.687 20.916 2.748 19.376
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2,400 32.196 8.876 24418 6.584 22485
2,800 34158 9.292 28.162 7.869 26.374
3,200 37.222 11.678 32211 9.324 30.397
3,600 40462 17.932 36.85 14.382 35.126
4,000 44.874 26.354 39.664 22.717 38.742
4,400 48.309 34.967 43714 29.358 41.587
4,800 57.524 44,932 50.721 38.572 48.631
5,200 69.887 55.877 59.342 48.754 57.724
5,600 81.748 66.915 68.12 60.278 65.297
6,000 92.233 77.345 77.216 72.254 74.375
%0 2 90 /'
& /7 -
4 /7
“ B Wyl s | 3w ) e
g 30 ?ég Turbine rondabout ;E: 20 WZ% Turbine rondebout
.,.-I—.—".—' . __.,-—r".‘.—-
e S SO FEFSS SIS TS SLS
Total volume{pcph) Total volume(pcph)
65m 75m

a7 4 Yurey

=
Sz
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Table 4. Result of analysis (more right-turn type)
Unit: pcph, sec/veh
65m 75m
= FopEar /}_l.gIﬂ_'K}E . Target LTurblne . Target LTurblne
Signalized SIMIXZ =l Imb N =, SIMIXZ =l mbN =]
Total volume . . . :
intersection Target Turbine Target Turbine
roundabout roundabout roundabout roundabout
400 25.214 1354 17.653 0.547 17.084
800 25.576 1.813 17.865 0.972 17.612
1,200 26.725 3.158 18.653 1582 18.045
1,600 27.02 3.672 19.83 2.034 18.561
2,000 28.579 4.984 20.493 3.807 19.251
2,400 30.274 5.827 21.887 4.186 19.988
2,800 32325 6.035 23.976 5.527 21.024
3,200 34.548 7.188 27.524 6.095 25.315
3,600 38924 8432 29.362 7.181 27451
4,000 42.875 10.757 32458 9.055 29.894
4,400 46.354 15374 35.782 13.281 32.218
4,800 52.842 24.762 39.528 21.008 36.518
5,200 59.354 33.848 43.732 30.715 40.208
5,600 68.975 41476 47.593 39.21 45351
6,000 84.564 48.249 53.736 42.581 50.301
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Figure 5. Result of analysis (more right-turn type)
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Table 5. Result of analysis (more left-turn type)
Unit: pcph, sec/veh Unit: pcph, won

65m 75m
= rlo|mEa f.k_l.érﬂ_.ﬂi . Target LTurbine . Target LTurbine
Total volume Signalized IpSImbN =] RS imbNg=} ElpSImbNI=] [=IpSimbNg=}
intersection Target Turbine Target Turbine
roundabout roundabout roundabout roundabout
400 27.524 3.128 26.986 2.875 24.328
800 27.964 4.357 27913 3.514 25.724
1,200 28.521 5.243 28.252 4221 26.802
1,600 30.214 6.089 28.775 5315 27.084
2,000 32,576 7.524 29.766 6.117 28.322
2,400 34.763 9.064 31.225 7.982 30.024
2,800 37.782 11.784 33,576 9.357 31.891
3,200 41.264 13.276 41.943 11.928 39.584
3,600 47582 28.764 57.376 25.377 54.332
4,000 54.657 43.524 76.564 39.252 72.115
4,400 71.356 64.457 93.736 58.828 89.582
4,800 84.589 79.672 112.354 75.352 108.259
5,200 103.562 89.427 128.687 86.278 122.324
5,600 114.768 103.241 139.345 97.582 135,511
6,000 124.584 110.847 156.574 106.351 151.352
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Figure 6. Result of analysis (more left-turn type)
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Table 6. Comparative analysis of operational effect

(S:::/?/ZLC)I Operational effect(%)
Certification Signalized 65m 75m
intersection Target Turbine Target Turbine
roundabout roundabout roundabout roundabout
30 263 32 389 43
161 40 126 10 181 15
50 28 13 49 18
30 420 38 623 51
163 40 299 32 373 43
50 113 34 152 45
30 396 5 468 12
361 40 211 -2 246 4
50 26 -29 39 -24
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