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ABSTRACT

The aim of this study is to suggest ways to capitalize on the golden period for timely response to fire and emergency
victims. To implement a system to effectively capitalize on the golden period, there is a need for policy measures as well
as legal and social consensus. Precedent research has relentlessly mentioned the need for and feasibility of the priority
traffic system for emergency vehicles. To this end, the present study involved an analysis of pilot cases of the priority
traffic signal system for emergency vehicles introduced in a city during 26 days, from April 3 to 28, 2017. Out of 58 cases
registered with the local 1-1-9 fire house, the number of cases that took advantage of the priority traffic system stood at
16 in response to fire and 11 to first-aid operations. Owing to the system, on average, the response time reduced by 3 min
and 50 s in case of fire and by 3 min and 30 s for first aid. There were four complaints registered owing to traffic
congestion, and the number of car accidents declined to one from six over the same period in the previous year. Based
on these findings, it is safe to say that the priority traffic signal system would be effective for emergency vehicles to
capitalize on the golden period if issues identified during the pilot run are resolved.
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No | fire lane | intersectionlstart point] | intersectionlend point] | Junction
1| Sagic Main St. | Bog daed ‘Sungan-gil 13
2 | 2Ringro Terminad ‘W.Cheongiu Br.4 10
3 | Mochusgro | Gaesind W. Bra| 9
4 | Danjero Hyochon Jet3 20
5 | Samgdamgro | Sukgyo§ Nacdui? 20

Figure 1. Operating section for emergency vehicle signal priority.

o

=8} A 8HE] =F XA, A|34E A1E, 202083




A2 AN 2= Aol 33 A 123

Table 1. General Characteristics

Fire'® First Aid""
n (%) n (%)
Team Dispatched Team Dispatched

Cheongju Dongbu Fire Station 11 (68.8) Cheongju Dongbu Fire Station 3 (27.3)
Cheongju Seobu Fire Station 5 (31.2) Cheongju Seobu Fire Station 8 (72.7)

Emergency Category Emergency Category
Fire 9 (56.3) Heart Arrest 6 (54.5)
Car on Fire 3 (18.9) Drug Addiction 1 ©.1)
Other Fire 2 (12.4) Disturbance of Consciousness 1 ©.1)
Other Fire (mistaken) 2 (12.4) Others 3 (27.3)

Before priority traffic signal system implementation After priority traffic signal system implementation

Figure 2. Closed Circuit television (CCTV) footage.
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Figure 3. Black box video.
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Table 2. Reduced Response Time for Fire-extinguishing
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No. of
Ei ignal | Ti
Team dispatched mergency Signa Cf)ntro Distance Signal Control Section Controlled Stafldard m.1e
Category Duration . Time | Saving
Signals
. 09:15~09:18 Cheongju Dongbu ~ Ipsang-ri, Cheongju Dongbu — Sangdang Park . .
Cheongju Dongbu Other fire (3 mins.), Apr 6 Naesu-eup @ km) 10 7 mins. |4 mins.
‘ 14:30~14:35 Cheongju Seobu ~ Gukjeon-r Cheongju Seobu - Seocheongju . ‘
Cheongju Seobu Car on fire . Gadeok-myeon . 9 8 mins. |3 mins.
(5 mins.), Apr 6 . Junction(3.2 km)
(Cheongwon Sangju Expressway)
. 19:34~19:37 Cheongju Seobu ~ Seowon Cheongju Seobu —Bokdae Crossroads . .
Cheongju Seobu | House on fire (3 mins.), Apr 6 Element. School (1 km) 3 5 mins. |2 mins.
Cheongju Dongbu ~ Deogyu-ri, Cheongju Dongbu-Goeun Three-way
. 14:51~14:57 X . . .
Cheongju Dongbu Car on fire (6 mins.), Apr 7 Munui-myeon Intersection 23 10 mins. |4 mins.
) AP (162 km) (7 km)
' Car on fire 16:44-16:49 Cheongju Seobu ~ in front of Bokdae Crossroads-Bongjeong . '
Cheongju Seobu (mistaken) (5 mins.), Apr 11 Chowon APT, Bongmyeong-dong Crossroads 9 8 mins. |3 mins.
) AP (4.6 km) (2.8 km)
. Geumseok Bldg.
. . Cheongju Dongbu ~
Cheongju Dongbu Other fire 18.'45 18:47 Namju-dong(Namsa Bridge) Crossroads-Cheongnam Bldg. 2 4 mins. |2 mins.
(2 mins.), Apr 11 (19 km) Crossroads
’ (0.4 km)
- Car on fire 08:54-08:56 Seobu Fire Station~Hyuam-dong, Termmal‘Crossroads—Gangseo - ‘
Cheongju Seobu (mistaken) @ mins.), Apr 13 Heungdeok-gu Crossroads 2 3 mins. | 1 min.
) AP (3.6 km) (0.7 km)
09:36-09:45 Cheongju Dongbu Fire Cheongju Dongbu Fire Station-Goeun
Cheongju Dongbu Other fire © mi‘n ) A 14 Station~Donwon-ri, Munui-myeon Three-way Intersection 23 12 mins. |3 mins.
S:h AP (18.6 km) (7 km)
. . .Flre o 13:32~13:36 Cheongju Dongbu Fire Seokgyo Yukgeori -Uam Element. . .
Cheongju Dongbu | Mid-rise building (4 mins), Apr 14 Station~Uam-dong (4.1 km) School 11 6 mins. |2 mins.
(F3~F5) ) AP 5 & 2 km)
. Cheongju Dongbu Fire
. Fire 12:40~12:50 . R Yeongun Cathedral-Goeun Crossroads . .
10 | Cheongju Dongbu (house on fire) |(10 mins.), Apr 19 Station~Sangdae-ri, Gadeok-myeon (6.8 km) 26 17 mins. | 7 mins.
(9.4 km)
. Cheongju Dongbu ~ Cheongju Dongbu-Cheongdae
. Fire 13:20~13:32 . . .
11 | Cheongju Dongbu (Factory on fire) | (12 mins.), Apr 20 Yangcheong-ri, Ochang-eup Crossroads 19 16 mins. |4 mins.
vy ) AP (153 km) (3.7 km)
) Fire 14:30~14:45 Bukmun 119 Safety Center ~ | Bukmun 119 Safety Center — Ramada . ‘
12 | Cheongju Dongbu (House) (6 mins.), Apr 20 Yullyang-dong Hotel 19 7 mins. | 1 min
ouse S:h AP (3.2 km) (2.9 km)
' Fire 17:50~18:06 Seobu Fire Stations ~ Oecheon-ri, | Dream plus Crossroads-Hl'ldeshelm ) '
13 | Cheongju Seobu (other fire) (16 mins.), Apr 21 Buyong-myeon Three-way Intersection 10 13 mins. |3 mins.
) AP (15.5 km) (4.5 km)
. 16:57~17:03 Cheongju Df)ngb}l Fire Station ~ Jibuk Crossroads, Goeun Crossroads .
14 | Cheongju Dongbu Car on fire R Unam-ri, Miwon-myeon L. 2 - 1 min.
(6 mins.), Apr 26 (Partial signal control)
(31.77 km)
. Fire 09:40~09:45 .Cheong]u ]?ongbu Fire Bangseo Crossroads, Jibuk Crossroads .
15 | Cheongju Dongbu . Station~Sugok-ri, Gadeok-myeon L 2 - 1 min
(Poultry Farm) | (5 mins.), Apr 27 (Partial signal control)
(12.92 km)
. Cheongju Dongbu Fire Bangseo Crossroads, Jibuk Crossroads,
. Fire 16:25~16:30 . . .
16 | Cheongju Dongbu (Junk shop) (5 mins.), Apr 27 Station~Sangdae-ri, Gadeok-myeon Goeun Crossroads 3 - 1 min
P ) AP (10 km) (Partial signal control)
Reduced response time by 3 mins. and 50 secs. on average in 16 fire cases in total
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Table 3. Reduced Response Time for First-aid Operations
) Emergency Signal Control . ) ) No. of Standard| Time
Team Dispatched . Distance Signal Control Section Controlled . .
Category Duration Signals Time | Saving
Seonghwa APT #1 Complex ~
. 14:13~14:17 CNU (Cheongju National Univ.) Seonghwa APT-CNU Hospital . .
1 | Cheongju Seobu Heart arrest (4 mins), Apr 10 Hospital (Heart arrest) (1.64 km) 6 6 mins. | 2 mins.
(1.64 km)
12:43-12:47 Goeun Three-way Intersection ~ | Goeun Three-way Intersection-Jibuk
2 | Cheongju Dongbu | Drug addiction ( 4mir‘1s) A'r 1 CNU Hospital Crossroads 14 7 mins. | 3 mins.
> AP (102 km) (4.1 km)
Seobu Fire Station ~Golden Sannam Crossroads-Bunpyeong
. . 15:27~15:30 . . . .
3 | Cheongju Seobu | Unconscious-ness (3 mins.), Apr 12 Nursing Home in Bunpyeong-dong Crossroads 7 7 mins. | 4 mins.
) AP (5.73 km) (1.89 km)
19:08~19:13 Seobu Sajik Safety Center Stadium Three-way
4 | Cheongju Seobu Car accident s mi.ns) A 12 ~Sudong Gyeonghui Herbal Clinic | Intersection-Central Market Crossroads 10 10 mins. | 5 mins.
), AP (2.35 km) (1.78 km)
Heart arrest/ 10:53-10:57 Bukmun 119 Safety Sangdang Crossroads-Yongdam
5 | Cheongju Dongbu cancelled “ mi.ns ) A 13 Center~Woro-dong Welfare Center 9 7 mins. | 3 mins.
(mistaken) ) AP (9.7 km) (2 km)
Cheongju Dongbu Fire
6 | Cheongju Dongbu Rescue 18:52-19:03 Station~Construction site at Geume:[%l;zlsf (I:r:f:rssr:;?jnOdong 30 18 mins. | 7 mins
2 €1 fall from E/V |(11 mins.), Apr 14|  Ochang Hanshin Hue Plus (10y8 k) : .
(23.1 km) ’
. First aid 14:58~15:00 Nambu 119 Sa-fety Center ~ Bunpyeong 'Crossroads—Namseong ' .
7 | Cheongju Seobu (heart arrest) | (2 mins.), Apr 17 Namseong Middle School Middle School 2 3 mins. | 1 mins.
) AP (2.18 km) (0.75 km)
) First aid 18:59-17:01 Sajik 119 Safety Center ~ Pibo Pharmacy-Bongmyeong ) )
8 | Cheongju Seobu (heart arrest) | (2 mins.), Apr 17 Bongmyeong APT Crossroads 3 3 mins. | 1 min
), AP (2.4 km) (0.6 km)
0 | Cheonsiu Seobu First aid 19:22~19:24 Bongmyeong APT ~ CNU Hospital BongmyeonﬁOSCri(::froads-CNU 5 6 mins. | 4 mins
& (heart arrest) | (2 mins.), Apr 17 (3.3 km) P g :
(2.5 km)
Cheongju Seobu Fire Station ~ . .
. First aid 08:40~08:46 Bongjeong Element. School in CNU Hospital Crossroads-Biwon . .
10 | Cheongju Seobu . Crossroads 5 8 mins. | 2 mins.
(heart arrest) (6 mins.), Apr 21 Bongmyeong-dong (1.6 km)
(4.0 km) ’
. First aid 10:11~10:20 Yeonje-ri, Osong—eup ~ Hana Wolgok 4 Street —Dream plus . .
11 | Cheongju Seobu (heart arrest) | (9 mins.), Apr 21 Hospital Crossroads 13 14 mins. | 5 mins.
) AP (12.6 km) (6.1 km)
Reduced response time by 3 mins. and 30 secs. on average in 11 first-aid operation in total
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