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Abstract

Since the application of roundabouts by 2010 have been started, more than 350 roundabouts were installed in Korea.
Recently the types of constructed roundabouts become various, and the intersection conditions for installing roundabouts
were also various. However, there were some difficulties to install roundabouts around school zone due to safety problems.
In this study, appropriate distance from adjacent signal crosswalks to roundabouts were estimated for securing pedestrian
safety and operation efficiency around school zone. With the analyses, the minimum distance standard was suggested to
obtain operational effectiveness of roundabout according to traffic volume, traffic flow, pedestrian green time and secures
pedestrian safety and convenience. In this paper, average delay of roundabout as various length of distances between an
adjacent crosswalk and a roundabout as different pedestrian signal times, traffic volumes, traffic flow rates were analyzed.
Through this study, it was found that about four times of delay in a roundabout was generated if there was adjacent signal
crosswalk. However if there is enough distance between an adjacent crosswalk and a roundabout, the value of increasing
delay on roundabouts with adjacent a signalized crosswalk can be considerably reduced. Critical value of the distance
between a roundabout and a signal crosswalk in case of roundabouts within 200-500 vehicle/hour/lane entry traffic flow,
20-40% of left turn traffic, and over 15 seconds pedestrian green time was about 50 meters. In conclusion, if there is
minimum 40 meter distance from roundabouts, adjacent signal crosswalks can be installed and operated for students’ safety
around school zone.
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Figure 1. Case of signal crosswalk in roundabouts
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Distance between a roundabout and
signal Crosswalk (X m)

Figure 2. A concept of distance between a roundabout and a
signalized crosswalk
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Table 1. LOS criteria for roundabouts

LOS Ave.delay(sec/veh)

Volume per Capacity(v/c)

A 0-10 <10

B 10-15

C 15-25

D 25-35

E 35-50

F 50~ > 1.0
Table 2. Simulation scenario

Elments Scenario 1 Scenario 2 Scenario 3

Traffic Volume(v/h) 100-600
% of Directional 20:70:10 30:60:10 40:50:10
Traffic(L'T:R)
Signal Crosswalk 10-100
Separation Distance(m)
Pedestrian Green 15, 20, 25
time(sec)
Cycle(sec) 90
Velocity Profile(km/h) 60(55-65)
Heavy vehicle ratio 0%(Passenger car: 100%)
Roundabout Inside 20
Speeds(km/h)
Inscribed Circle 22
Diameter(m)
Circulatory Roadway 7
Width(m)
Pedestrian Speed(m/s) 0.8

MOE
Car following Model
Random seed

Average control delay(sec/veh)
Wiedemann 74
10
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Table 3. Comparison results of Ave. delays (20:70:10)

Dis. Green Entry Traffic Volume(v/h)
(m) Is"ens 100 200 300 400 500 600
0 15 219 27 237 279 338 767
20 245 255 275 326 341 803
25 259 262 308 344 427 851
20 15 217 25 234 218 298 795
20 238 43 272 303 39 829
5 269 278 323 31 402 84
30 15 215 25 27 232 302 795
20 242 244 271 313 338 825
5 258 262 302 324 399 889
4 15 135 136 158 187 214 559
20 209 216 228 215 292 588
5 239 241 267 313 336 609
50 15 127 128 151 253 285 586
20 144 151 168 200 263 611
5 149 157 194 215 280 641
60 15 137 140 161 207 218 508
20 148 155 185 211 261 542
5 151 159 195 211 292 564
70 15 132 136 159 203 224 504
20 139 143 174 199 253 507
25 144 148 178 204 259 559
80 15 122 127 137 184 231 50
20 133 137 167 209 229 504
25 139 145 177 228 239 507
9 15 105 142 164 177 221 493
20 139 157 168 198 233 513
5 149 161 197 202 234 550
100 15 89 120 127 169 218 486
20 14 128 135 204 234 495
5 126 132 146 213 237 523
ot mEstEl x| M33A M43, 20154 8%
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Dis. Gfeen Entry Traffic Volume(v/h)
(m) I;ems 100 200 300 400 500 600
0 15 243 247 261 302 374 814
20 263 274 304 353 380 910
25 281 200 338 381 479 1000
20 15 238 245 257 305 342 933
20 259 261 293 332 388 950
25 294 304 350 367 449 1001
30 15 236 242 248 260 339 936
20 265 262 301 343 385 949
25 282 281 327 356 441 1006
0 15 137 138 164 281 315 570
20 225 232 245 300 331 53
25 261 264 288 342 378 576
50 15 146 147 171 207 235 657
0 158 166 183 22 300 692
5 160 171 208 303 310 705
60 15 150 150 177 227 240 590
20 162 168 205 235 287 624
5 64 175 213 236 326 665
70 15 145 147 170 20 247 585
20 152 158 189 221 283 586
25 158 159 193 233 291 659
80 15 134 139 152 200 258 581
20 145 150 181 248 265 594
25 152 157 183 254 267 605
9 15 15 155 177 214 250 567
20 149 169 180 218 302 507
5 162 173 215 23 330 631
00 15 97 132 141 188 247 479
20 125 137 150 28 267 570
25 137 146 158 234 268 604
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Figure 6. Result of the distance between roundabouts and signal
crosswalk for LOS C(3:6:1)
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Table 5. Comparison results of Ave. delays (40:50:10)

Dis GT(een Entry Traffic Volume(v/h)
\ ime
(M e 100 200 300 400 500 600

10 15 201 273 287 337 428 988
20 286 300 338 388 425 1049
25 303 319 361 419 540 1141
20 15 259 272 278 335 384 1082
20 282 279 316 363 434 109.6
25 314 332 376 403 511 1149
30 15 256 267 271 289 379 109.7
20 200 288 333 373 431 1118
25 309 307 356 390 494 1182
40 15 160 159 184 225 266 761
20 248 252 270 329 370 659
25 283 287 309 372 417 667
50 15 147 153 181 247 342 657
20 173 188 197 309 353 791
25 175 181 224 333 355 819
60 15 161 162 191 247 271 6715
20 176 180 225 256 319 728
25 174 189 234 259 369 756
70 15 16,1 164 188 249 284 691
20 170 177 213 251 324 697
25 177 187 219 255 332 719
80 15 147 155 172 225 295 670
20 161 171 203 259 303 674
25 172 176 205 29 313 715
90 15 127 172 195 232 290 665
20 166 187 198 244 354 69.8
25 179 193 245 253 379 743
100 15 108 150 156 214 286 638
20 142 156 168 244 309 689
25 154 166 179 252 310 731
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Figure 7. Result of the distance between roundabouts and signal
crosswalk for LOS C(4:5:1)
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Table 6. Analysis results for distance between a roundabouts and
a signal crosswalk

% of Directional Pedestrian Green Time

Classification Traffic Flow
(TR 15sec 20sec 25sec
Minimum 20:70:10 40m 50m 50m
Distance 30:60:10 50m  50m  60m
40:50:10 50m 50m 70m

Entry Traffic Volume: 200veh/h/lane - 500veh/h/lane
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