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Abstract

This study is the fundamental research to establish evacuation planning and to analyze evacuation planning characteristics in
Gumi-city based on existing network and traffic characteristics data.

Assuming an emergency situation, it compared with evacuation time estimates between using existing traffic signal system and
proposed lane-based routing method through micro simulations. As a result, using existing traffic signal system could not affect
the evacuation times in each level of emergency conditions. However this study found that proposed lane-based routing method
is very effective to reduce an evacuation time compared with using existing traffic signal system. Also the proposed method is

verified to reduce an evacuation time especially in extreme emergency circumstances.

Keywords : Evacuation Time, Emergency Situation, Lane-based Routing, Micro Simulation
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Z1 5 M 2,000
72 2,5 17 AM 3,000
73 2,4,7,13 A, M 300
74 4 M 100
Z5 6, 15, 21 A, B 800
Z11 8, 21 B 100
712 8, 21 B 400
713 5 8, 12 M 1,100
714 8, 12, 13 M 200
715 6, 8, 15, 19, 21 B 200
721 3,5, 10 L M 400
722 1, 3, 5, 10, 18 K, L, M 600
723 5,9, 14, 16 M 400
724 13, 28 G 100
729 |14, 15, 17, 18, 21 B,C F 800
732 1, 3, 24, 28 J 1 4,000
733 1, 11, 18, 28 G, H, K 600
740 13, 28 G 100
741 13, 17, 28 F, G 200
742 17, 21 E, F 1,000
743 18, 21, 22, 23 C, E 600
744 22, 23, 28 D, E 400
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(Table 2) Evacuation time,

ER scenarios Evacuation window (in hours) total
1 2 3 4 5 6 7 8 9 amounts

3h 338 350 355 58 0 0 0 0 0 1,101

A 4h 279 264 255 290 17 0 0 0 0 1,105

5h 218 228 219 202 230 8 0 0 0 1,105

3h 578 594 614 563 580 568 622 5 0 4,124

B 4h 554 573 618 583 572 579 648 9 0 4,136

5h 568 560 600 568 581 569 631 127 0 4,204

3h 443 415 416 16 0 0 0 0 0 1,290

C 4h 332 323 308 315 14 0 0 0 0 1,292

5h 261 280 246 240 252 13 0 0 0 1,292

3h 61 62 63 2 0 0 0 0 0 188

D 4h 45 46 41 33 3 0 0 0 0 188

5h 37 38 38 38 35 2 0 0 0 188

3h 352 390 330 8 0 0 0 0 0 1,080

E 4h 268 297 277 227 11 0 0 0 0 1,080

5h 219 230 226 213 191 5 0 0 0 1,084

3h 368 396 377 209 0 0 0 0 0 1,350

F 4h 336 365 375 391 11 0 0 0 0 1,478

5h 263 300 291 333 280 17 0 0 0 1,484

3h 333 329 301 122 118 111 50 0 0 1,364

G 4h 276 272 280 2438 123 107 15 0 0 1,321

5h 247 244 240 240 219 121 71 0 0 1,382

3h 56 73 69 6 0 0 0 0 0 204

H 4h 36 64 51 49 2 0 0 0 0 202

5h 28 44 51 40 37 2 0 0 0 202

3h 398 400 257 180 0 0 0 0 0 1,235

1 4h 300 355 315 308 15 0 0 0 0 1,293

5h 251 268 249 261 264 3 0 0 0 1,296

3h 1,229 1,321 1,024 351 0 0 0 0 0 3,925

J 4h 945 1,010 1,048 934 63 0 0 0 0 4,000

5h 771 776 838 809 778 29 0 0 0 4,001

3h 126 156 161 9 0 0 0 0 0 452

K 4h 93 104 117 131 5 0 0 0 0 450

5h 71 81 99 90 97 6 0 0 0 450

3h 105 95 89 3 0 0 0 0 0 292

L 4h 79 77 73 62 3 0 0 0 0 294

5h 61 64 60 58 46 5 0 0 0 294

3h 2,214 2,267 2,239 780 90 0 0 0 0 7,590

M 4h 1,887 1,918 1,946 1,850 110 0 0 0 0 7,711

Sh 1,523 1,550 1,572 1,543 1,490 34 0 0 0 7,712
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(Table 3) Evacuation-shortening effect
) . Scenarios % decrease
Time Routing plan
3h 4h 5h 3h 4h Sh
L no plan 7.2 7.2 7.3
evacuation time (h) - 54.2 41.7 28.8
Lane-based routing 33 42 52
. no plan 15,079 9,439 7459
total travel time (h) - 81.9 90.6 88.5
Lane-based routing 2,729 887 859
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