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A Study of the Intersection in Reduce Car Accidents for Traffic
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Abstract Three types of traffic signal systems are two-color signal systems that flash red and green and
are mainly used on crosswalks, next, three-color equalization systems mainly used at T-shaped
intersections with red and yellow lights and a green arrow, and third, four-color intersections that
generally have red, yellow and green colored lights and a green arrow. In what is known as the "dilemma
zone" area, a driver collects information that influences his/her decision whether to stop, speed, tail,
interrupt, or violate a traffic light, depending on the intersection width, vehicle speed, cognitive response
time and reference yellow signal time. This study examined the impact of changes in the length of the
dilemma zone areas based on changes in yellow signal times, the speed of the intersection passages, and
signal lamps. Downward adjustments of 50km/h and 60km/h affected yellow signal time. The yellow
signal time increased by 0.1 to 2.3[s] due to this effect and the dilemma zone area increased by 1.22
to 26[m]. The driver of the dilemma zone could quickly decide to reduce the time remaining of the
straight (3color, 4color) green signal to reduce the potential of a traffic accident at the intersection
traffic. Safe entry of red (LED palm) and left-turn signals for entering flashed at the intersection and
operated at midnight.
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Fig. 1. Intersection signal lamp
(a) Four-color traffic light (b) Three-color traffic light
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Fig. 2. Central traffic light
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Fig. 3. Pillar and steel wire using traffic light
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Fig. 4. Pillar and supports using traffic light
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where, 7} stop cognitive reaction time(1.0s~2.0s)
v approach velocity(m/s)
a deceleration rate(3m/s® ~ 5m/s?)
W intersection width(m)
l
T

S

vehicle length(5m)

start cognitive reaction time(1.5s)
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Fig. 5. Intersection dilemma zone
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Fig. 6. Intersection dilemma zone three part

Table 1. Yellow signal time required according to

intersection width and vehicle speed(Unit :

Fig. 6914 Dilemma Zone fastest T7toA= 1Y
AgFo] wAtgE FIsE7] gk ZYF7tel™ Dilemma

Zone slowest 7 A A0 147(]@_ = U e
Uebdct. Table 19] 289t & J99] 37]= Table 3
o} Zt}. Table 2004 A= ?lx]‘lo A7 2s A%

AR E gdo] "Qast 7| AT 2ol Hagt
= < $ Uk

Table 3. Intersection width and vehicle speed according
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Table 4. Intersection Dead Count by Time

Dead Count
Year
Time T Intersection Intersection

06h ~ 08h 68 80
2014

18h ~ 20h 85 91

06h ~ 08h 41 85
2015

18h ~ 20h 85 83

06h ~ 08h 44 80
2016

18h ~ 20h 72 67
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Table 5. Flashing signal time of traffic accidents
number(National Statistical Office)

Time 2015.01

(24h) | Traffic accidents(N)| Death toll (N) | Injured person(N)
00 - 02 505 8 804
02 - 04 346 14 532
04 - 06 270 11 416
Subtotal 1,121 33 1,752
08 - 10 564 5 831
10 - 12 492 4 720
16 - 18 638 4 943
Subtotal 1,694 13 2,494

Time 2015.02

(24h) | Traffic accidents(N)| Death toll(N) |Injured person(N)

00 - 02 451 8 734
02 - 04 272 3 436
04 - 06 242 8 351
Subtotal 1,121 33 1,752
08 - 10 449 6 643
10 - 12 512 3 743
16 - 18 567 7 823
Subtotal 1,694 13 2,494
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Fig. 7. Intersection green signal remaining time
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Fig. 8. Intersection traffic signal light sequence
(a) Green light signal
(b) Green light signal remaining time
(©) Yellow light signal
(d) Red light signal
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Fig. 9. Intersection flashing signal light
(a) Traffic signal full light
(b) Intersection a warning signal for entry flashing signal
(c) Red flashing signal cross left arrow signal
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