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Roundabout Signal Metering Operation Methods by Considering

Approach Lane's Degree of Saturation
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ABSTRACT

PURPOSES : Under the capacity conditions with balanced approach flows, roundabouts give less delay than existing signalized intersections;
however, flows over 450 vehicles/hour/lane with unbalanced approach flow conditions, roundabouts efficiency drops due to the short time
difference between the critical gap and the follow-up headway. The purpose of this study is developing a roundabout Signal Metering operation
method by considering approach lanes degree of saturation.

METHODS : A four-way-approach with one-lane roundabout is selected to compare the Signal Metering performance for the case of 16
different unbalanced flow conditions. Based on these traffic conditions, the performance is evaluated for 64 different cases of Signal Metering
combinations by using SIDRA software. A degree of saturation(V/C ratio) sum for two adjoined approaches is used for the performance index
of choosing Metered Approach and Controlling Approach.

RESULTS : When the V/C ratio sum is 0.29~0.81 and Metered Approach flow is less than Controlling Approach flow, the average delay
saving per vehicle is about 7 seconds; however, after this rage the delay saving decreases gradually until the V/C ratio sum reaches around 1.0.
The range of V/C ratio sum 0.93~1.09 provides average delay saving per vehicle about 3 seconds. In case of V/C ratio sum is grater than 1.0
and the flows of Metered Approach is grater than Controlling Approach, the average delay per vehicle increases 3~11 times respectively.

CONCLUSIONS : As expected, the Signal Metering provides substantial improvements in delay saving for the case of V/C ratio sum is
0.3~1.0 under the traffic flow conditions of Metered Approach is less than Controlling Approach.
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Table 1. Signal Metering Analysis Results (Case 1)

Do-Not Case Do Case
Altern|Approach ) —
aive | Name |FloW rate(Capacity] vic | Delay Metering Combination|v/c ratio| Delay
(vet/h) | (veh/h) | raio |(sec/veh) Controlling| Metered | sum | (sec/veh)
N 252 | 1147 |0.22 N E [050 | 995
“ W 1,080 | 1,158 |0.93 1019 W N 115 | 1277
S 234 | 350 |0.67 ' S W | 160 | 4332
E 234 | 829 |0.28 E S |09 | 1004
N 180 | 1,081 | 0.17 N E 039 394
W 1260 | 1076 | 1.17 W N 134 | 859
1-2 458
S 180 | 387 |0.46 S W | 163 | 266.7
E 180 | 818 |0.22 E S | 068 483
N 252 | 1126 |0.22 N E (063 78
3 W [1,080 | 1236 |0.87 91 W N 109 | 177
S | 234 | 366 |064| S W | 151 | 1054
E 234 | 567 |0.41 E S 1.05 | 131
N 180 | 1,181 {0.15 N E | 049 | 306
W 1260 | 1277 |0.98 w N 113 | 394
-4 348
S 180 | 295 |0.61 S W | 159 | 281.0
E 180 | 532 |0.34 E S |09 | 367
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Table 2. Signal Metering Analysis Results (Case 2)

Do-Not Case Do Case
Altern| Approach : —
dive| Name |TOWrale|Capaciy| vic | Deley |Metering Combinaton /e afio | - Deley
(veh/h) | (veh/n) | rafio | (sec/veh) | Controling| Metered | sum | (sec/vef)
N | 540 | 1,150 |0.47 N E |0.66| 524
W | 900 | 850 |1.06 W N | 153 | 1428
2-1 65.0
S | 180 | 482 |0.37 S W | 143 | 2820
E | 180 | 930 (0.19 E S |056| 596
N | 540 |1,264(0.43 N E | 0521448
W 1,080 | 892 |1.21 W N | 164 | 2564
2-2 158.6
S 90 | 452 |0.20 S W | 1415289
E 90 | 982 |0.09 E S 1029 1476
N | 540 | 1,186 |0.45 N E |070| 48
W | 900 | 1,111 |0.81 W N | 126 | 16.6
2-3 72
S | 180 | 467 |0.38 S W | 119 | 49.6
E | 180 | 707 |0.25 E S |063| 6.6
N | 540 |1,281(0.42 N E |056| 50
W 1,080 | 1,129 |0.96 W N | 138 830
2-4 22.9
S 90 | 337 |0.27 S W | 123 | 205.8
E 90 | 661 |0.14 E S | 041| 53

4.3.3. Case 3: 2I¥st 374 HZ=2 =
Table 32 Q1A 37l HAL29] AYnFF HEO|

30~40%, 25~30% 121 25~30%% | Signal

20| REY TE

Table 3. Signal Metering Analysis Results (Case 3)

Do—Not Case Do Case
Altern| Approach ; e
dive| Name oW rate(Capecity| vic | Delay |Vetering Combination|v/c ratio| Delay
(veh/h) | (veh/h) | ratio |(sec/veh) Controling| Metered | sum - |(sec/veh)
N | 540 [1,025(0.53 N E |079| 6.2
a1 W | 540 | 833 |0.65 95 W N 118 | 14.6
S | 540 | 716 |0.75 S W 140 | 178
E 180 | 701 |0.26 E S 1.01 | 281
N 450 |1,057 10.43 N E |067| 6.2
30 W | 720 | 917 |0.78 1o W N 121 | 17.6
S | 450 | 576 |0.78 S W | 156 | 39.2
E 180 | 734 |0.24 E S 1.02 | 322
N | 540 |1,063|0.51 N E |080| 56
W | 540 | 1,101 |0.49 W N 1.00 | 121
33 S | 540 | 796 |0.68 65 S W | 117 | 99
E 180 | 624 |0.29 E S 097 154
N | 450 |1,0930.41 N E |070| 59
W | 720 | 1,147 |0.63 W N |104]| 96
47 a0 |2 joes| "' [ s | w | 131 156
E 180 | 621 |0.29 E S 097 | 156
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Approach Flows & Degree of Saturation

v Is approach flow unbalanced?

v Is sum of V/C ratio 0.3~1.0?

v Is metered approach volume is less than
controlling approach volume?

v Is detector occupancy time greater than

3.0sec?
VYES

Signal Metering

NO

Operation

Fig. 8 Signal Metering Operation Algorithm for a Four
Way Approach with One Lane Roundabout
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