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Abstract

In this study, three signd control strategies such as Bike box, Hook-turn, and 6-phase were assessed for various traffic
conditions at signalized intersections incorporating bicycle left-turn traffic. Results showed that the size of a waiting zone
mainly affected the performance of signal contral in both Bike box and Hook-turn. Both Bike box and Hook-turn yielded
an identica vehicle delay, but Bike box produced less bicycle delay than Hook-turn by 2.5~29.9 sec/veh for undersaturated
traffic conditions. For saturated traffic condition, Bike box produced less vehicle delay than Hook-turn and 6-phase
strategies, but bicycle delay was found to increase at the 700 vph of bicycle traffic compared to 6-phase. Bicycle delay was
greatly increased under Hook-turn and Bike box strategies when bicycle traffic was grester than 300 vph and 500 vph,
respectively. It was aso shown that bicycle delay could be significantly reduced by providing appropriate size of queueing
space. In addition, Bike box was likely to yield less vehicle and bicycle delay than Hook-turn for traffic volume patterns
investigated in this study.
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Figure 1. Bike box operation
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Table 1. Optimal signal plan for v/c=1.0
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Average delay (s/v)

Bicycle
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box turn box turn

100 269 270 826 223 256 359
200 214 276 927 229 255 370
300 278 278 1028 233 266 381
400 283 285 1066 241 278 380
500 287 288 1105 242 283 379
600 290 293 1596 240 300 419
700 204 295 2088 242 319 460
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Table 3. Vehicle - bicycle delay at v/c=0.8
Average delay (s/v)

VB(')%::; Vehicle Bicycle
(v/h) Bike  Hook 60 Bike  Hook 60
box turn box turn

100 406 407 2003 309 353 431
200 411 47 2206 316 356 447
300 a7 423 240 329 375 463
400 421 430 2553 336 408 482
500 428 438 2697 343 437 50.1
600 428 451 2806 364 494 522
700 433 447 2914 3718 617 544

Table 4. Vehicle - bicycle delay at v/c=1.0
Average delay (s/v)

Bicycle

volume Vehicle Bicycle
(v/h) Bike  Hook 60 Bike  Hook 60
Box turn Box turn

100 95.7 1076 2547 416 469 521
200 959 1191 2588 427 484 551
300 %3 1277 2628 424 532 580
400 %9 1352 2680 455 608  60.1
500 985 1393 2733 480 771 621
600 988 1423 2759 540 1115 649
700 989 1414 2785 716 1610 677
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Table 5. Vehicle - bicycle delay from bike box
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Table 7. Vehicle - bicycle delay from E-W pattern

Average delay (s/v)

Average delay (s/v)

e Vehicle Bicycle e Vehicle Bicycle

volume volume
(v/h) Space Space gt e (v/h) Bike box ol Bike box s

(small) (large) (small) (large) turn turn

100 95.7 95.9 46 4.4 100 36.9 37.2 30.0 330
200 95.9 95.7 4.7 420 200 376 38.0 29.5 337
300 9.3 96.3 424 412 300 384 38.6 30.8 349
400 9.9 96.5 455 433 400 39.2 40.2 315 36.8
500 98.5 97.9 48.0 433 500 40.1 415 320 38.7
600 98.8 98.1 54.0 439 600 403 425 33.1 443
700 98.9 98.1 716 447 700 413 44.0 339 53.1

Table 6. Vehicle - bicycle delay from hook-turn
Average delay (s/v)

Bicycle

Vehicle Bicycle
volume

(v/h) Space Space Space Space

(small) (large) (small) (large)
100 107.6 112.0 46,9 459
200 119.1 124.7 484 459
300 121.7 130.5 532 474
400 135.2 1385 60.8 487
500 1393 1433 77.1 495
600 1423 147.9 111.5 50.3
700 141.4 153.2 161.0 51.5

Table 8. Vehicle - bicycle delay from N-W pattern

Bicycle Average delay (s/v)

volume Vehicle Bicycle

(v/h) Bike box Hook turn  Bike box  Hook turn
100 68.4 774 39.1 448
200 69.4 84.9 40.0 455
300 70.1 90.9 40.7 48.0
400 70.4 95.8 424 54.7
500 69.9 101.2 437 64.1
600 70.8 104.3 49,0 94.0
700 7.9 104.5 60.4 1313
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Table 9. ANOVA results for Vehicle delay

Source S0 i DF S F p-value
square square

A 1190975 2 595488  1063.49 0.000
B 17371 6 2895 5.17 0.000
S 438 1 438 0.78 0.377
A*B 9705 12 809 1.44 0.144
A*S 568 1 568 1.01 0.315
B*S 121 6 20 0.04 1.000
A*B*S 159 6 27 0.05 1.000
Error 176380 315 560

A: alternative, B: bicycle volume, S: queueing space
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