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A Study on the Application Method of All-Red Phase at the Signalized Intersection
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ABSTRACT

Intersection signal’s phase time is calculated and determined by car and pedestrian traffic
volume. If signal phase time and traffic volume dis-matched, cars and pedestrians have much delay
time. This paper suggested an All-Red phase application method that cars and pedestrians securing
safety and minimizing traffic signal waiting time.

The key solution of this suggested method is determining All-Red phase operation by using
sum of spare green time that have no passing cars. That is, total time of spare green time that
have no passing cars is longer than All-Red phase time, operating All-Red phase has an effect.
And case study carried out at the signalized intersection, revealed that this suggested method has
much effectiveness.
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(Fig. 3> Case Study : Intersection and Traffic Volume
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(Fig. 4) Case Study : Intersection Signal Phase
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(Table 1) Spare Volume of Left-turn Movement

Phase Spare Volume(veh)
1 15
2 22
3 21
4 25
Total 83
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(Table 2) Spare Green Time of Left-turn Movement

Phase Spare Green Time(sec)
1 20
2 29
3 25
4 33
Total 107
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(Table 3) Needed All-Red Phase Time

Lanes Crossing Length(m) Minimum All-Red Phase Time(sec)
1 9(8.5) 16
2 17(16.97) 24
3 26(25.46) 32
4 34(33.94) 41
5 43(42.42) 50
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(Fig. 5> Added All-Red Phase on Case Study Intersection

5Y u5Y Y ATFVE JHAI 48A 9 AANEE xFss 5PN LYo AN AEES
B4 Zo] <Table 4>0]th. Bl AT, 150%9] A5F7] F 3225 HALS P3| = Au2rES 23}
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aple ompare L.U.o. O ase uay Intersection
(Table 4) C L.O.S. of C Study Int ti
Intersection South East NOI'th West
Direction Thru. | Left | Right | Thru. | Left | Right | Thru. | Left | Right | Thru. | Left | Right
Aver. Delay 1o 1 | 590 | 249 | 455 | 547 | 202 | 49.1 | 574 | 249 | 455 | 543 | 202
4 Phase (sec/veh)
LOS c | p|B|c|DpD|B|c|DpD|B|C/|D|B
Aver. Delay | 593 | 653 | 33 | 549 | 765 | 315 | 593 | 615 | 33 | 549 | 739 | 315
5 Phase (sec/veh)
LOS p | p|lc|Dbp|E|]c|DpD|D|C|D|E]|C

Gap of Aver. Delay

(4Phase-SPhase) -102 | -54 | 81 | 94 | -218| -13 |-102 | 41 | -81 | 94 | -196 | -11.3
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