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ABSTRACT

In this study, we calculated the driving duration of individual vehicles according to the availability
of rest facility on highway, and suggested indicators indicating the potential risk of accidents caused
by long-term driving with weights based on the number of vehicles by driving duration of individual
links. Based on this, the methodology for estimating the appropriate location of the highway rest
facility considering the driving duration of individual vehicles was presented. Using the DSRC
individual vehicle data collected from the highways, the appropriate location of the rest facility was
calculated by considering the driving duration by classifying weekdays and weekends for the
Gyeongbu Expressway. The results showed that the weekly and weekend high risk indicators were
different. In the case of weekdays, the risk indicators of Gimchun JC to Kumho JC for Busan were
high, while for weekends, the risk indicators of Ansung JC to Dongtan JC for Seoul and Ansung
IC to Bukchunan IC for Busan were high. This study has great significance in that it provides a
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framework for detailed analysis of link units by using non-aggregated data of individual vehicle units.
In addition, it is significant that the reasonable driving duration reflecting the behavior of individual
vehicles was calculated by analyzing the use of rest facilities.
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*  Vehicle ID
DSRC data of links | - *  Vehicle type
» Detection time
Make route data and calculate link | » Route of individual vehicles
travel time for individual vehicles + Link travel time
Shelt wsis | e + Split travel route data of individual vehicles
elter use analysis which stop by shelter
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individual vehicles vehicles

* Number of vehicles which have long time
Calculate risk index for links | driving duration
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\

Estimate optimal location of
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----------- » Risk index ranking

<Fig. 1> Analysis process
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<Fig. 2> Conceptual example of link speed <Fig. 3> An example of the travel time distribution of

Link 2 where the shelter is located

Vol.18 No.4 (2019. 8) The Journal of The Korea Institute of Intelligent Transport Systems 19



Hertzrel SRRISAZIS Tefet DET2 FAAMS MR MHYY o7

L] = (=l oH 2

B AFdAE FAANEE o] &3 AF /NEA S Fa FHAE BAst TFES Y HAE
o] &g MA Akl Bt FTHANT MEAEF FHAE vlaste] FAAA o] fRE BT =
S UEER Y39 FISEE AR EE Aol YelynE AR E 7R
<Fig. 3>3} & |2l o]8-EE(bimodal distribution)S A2 02 EA5l7]0= ojgfgo] &4 0}04 A
}ak«l %5 —‘—57} AHeEE Fﬂr%ﬁ}" 7bg3sta, B Rk FFHEARS] 20 o] (u+20)] FHAE] U
=R Heae b=

ato] 73 ellA Apee] Aap oA 55 s
= 74«1 "*‘Ri"fﬂ -‘é °4?L°ﬂ*1 AHEEE B ES AR B ES ol 83t EAEe] 1

r-h: |
1%
r%
Y
[
v
y

orum

= S AZA

2 283 FAL o] &FES 43 Bang et al.(2018)2] AT E MBS T EHLEEE o] &3}
o FA& o] &ARE A= WHES AASA Sttt o] AFdAE 73t B TN 90%E =7
e AbEFS FAL o] 8AFO R BRI o] dFdME ARIEER M IC~2AHC (A H)
T A S HFALE tFoE HA2015E 59 20¢ F2Y)F F20154 5Y 24 YedhE T
Balo] FAA o8& E 2 &

= AL o FAlL ol &E THEH B BF 515%, FE BF 8.19%=
UERtth o] AFellA AR WHES & dATelA FHE8] FAAAE ol &t %‘4 e dA
(threshold)& Agsh= R O ¥ S| DA Uehue Ade A T4 P Eclgtae @
Atk o)9foll = FAAALL o] &5} o] & el met FAAA o] §AIZo] AFolsiAl YERER o] & il
g3 BATHES F8ske Aol Higd s B Ao FE 532 AASALE L FAAAL
AUHES AAShE AolBz FAANALY o] & = g9t Zo] 7HYsiiith
B ATlA FAANEE o] &3 AFe TS AL <Fig 4>olA AASHs vkeh Ao 7 1A F
TEIY LEERS] FYEEE /\IZ_WHE*E g=2A4 yehtrl uﬂ‘jolq THANTE Ol%ﬁPOfl

A% 4l A8 8 a8 FHAGE w4, o
A Aol FAF A ARE ko BRFFAARE 4F
81, o2 7ﬂmx}%u BRI vl FAAE o] GoldE BAUT

1. Classify time slots based on entering time

y

2. Make driving route data for individual vehicles

V

3. Calculation travel time of individual vehicles for
links which with shelter or service area

y

4. Comparison of mean link travel time and individual
vehicle travel time

<Fig. 4> Shelter use analysis process

20 PrRITSYR|=EN| M18%, M4=2(2019H 88)



TRl RHX|EAIZH

mjo

defet DEER FAA MY HELAX| MYYY AT

MEAFFS] FAAA o] &ARE YEPW = AF (94, )E () 2ol vebd + stk FAAEES

ij
g AG o] AEE 10] HH, FAANEE o] &3HA il TS 2] A9 o] g 00] Hrh

o]

SAL-M:{l Cif tge > (fy+20,,) O
i 0 , otherwise
7] A,
54, = FANA ol gy
te = A7 kS e o) B30 BN
t, = AR ke) WA i) BEFAA
o = AR kOl B io] HRFBALY EEAA
i = JIUS
j o= AFRE
k = &3 A
3. MeRize] SHRISAIZ MY Wz
NEAEFL] AR LA 2] ARl X3 ] TP For AT FAAEE o] &
& Aee) A% MRS A2 Hol ANF FA F FAL AT FANLE TYSE Yas sz
A2E B F4 A3 F4 Fo LAALANE 42 WA 3, FAL A 4 ARE FAN
Aol NEE FLAL H= Aotk v, FAANAEE o] &38hA] §b2 A7 A T FAE o] &5t
o LAAEAE G & ApFo] FAAALE 23] o) o|&ste ASE "RIVIAR HEE ALY
aho AALANE AR o) AdH o Musta ofe) <Fig 5>5h Lh FAANLEG o] 3kA) e
Ao FHA SN A2 X G G TS GO = AT <Fig. 5>9] ] A FA
AAE o] &38tA] G2 AFOE SHAEAZ W2 AR ekom, sthe] ApgFe FAANAEE o] &3
AFO 2 o] &3t FAANAE A FAA Y FFAL FO)F FAANAE ASEH FHS TERAAY T
FanA el ALY FQ)oE Tt FAALAS AR
Not
use
shelter Shelter
Vehicle ID Link_1 Link_2 Link_3 Link_4 Link_5
) (t1) (t2)) (t3;) (ta,) (ts,)
) Driving duration 7
Use
shelter Shelter
Vehicle ID Link_1 Link_2 Link_3 Link_4 Link_5
0) (t1) (t2) (t3) (ta,) (ts,)
Driving duration(1) Driving
duration(2)
<Fig. 5> Concept of driving duration of a individual vehicles
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<Table 2> Detected traffic volume of target section and number of vehicles which stop by shelter

Index Weekdays Weekend Total
Number of total detected vehicles (vehicle/7day) 22,113,680 15,817,686 37,931,366
Number of daily average detected vehicles (vehicle/1day) 5,528,420 5,272,562 5,418,767
Number of vehicles which stop by shelter (vehicle/7day) 566,902 413,131 980,033
Number of daily average vehicles which stop by shelter (vehicle/1day) 141,726 137,710 140,005
Utilization rate of shelter 2.56% 2.61% 2.58%

<Table 3> Detected traffic volume top5 links(All days)

Number(percent) of Number of vehicles by driving duration (vehicle/7day) Total
Index Section vehicle which stop by over 4 (vehicle
shelter(vehicle/7day) ~1 hour | ~2 hours | ~3 hours | ~4 hours hours [Tday)
1 | PangyoIlC ~ SingallC 13,714(1.9%) 739,013 0 0 0 0 739,013
2 | SingallC ~ PangyolC 14,122(2.0%) 685,446 20,175 3,536 1,524 527 711,208
3 | SuwonIC ~ GiheungIC 10,116(1.6%) 637,988 1,600 232 30 15 639,865
4 | GiheungIC ~ SuwonIC N/A 582,775 21,868 3,012 1,210 412 609,277
5 | OsanIC ~ DongtanJC N/A 532,083 647 137 10 3 532,880
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<Table 4> Statistics of W-value

Index All days Weekdays Weekend
(vehicle/7day) (vehicle/day) (vehicle/4day) (vehicle/day) (vehicle/3day) (vehicle/day)
Min 0.0 0.0 0.0 0.0 0.0 0.0
Max 10,511.5 1,501.6 6,1232 1,530.8 4,816.3 1,605.4
Median 3333 - 185.1 - 150.5 -
Mean 2,095.1 299.3 1,040.0 260.0 1,055.2 3517
SD 2,931.1 - 1,528.3 - 1,479.0 -
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<Fig. 9> Statistics of W-value

B 7EAE AHEstd Al AP EE Uehle ARE 7|F S E <Table 5>~<Table 7>0l4]
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<Table 5> Risk index top5 links(All days)

Number of vehicles by driving duration

' lember(p.ercent) of (vehicle/7day) Totial w
Index Section vehicle which stop by (vehicle | (vehicle
shelter(vehicle/7day) | ~1 hour| = 2 -3 4l over 41 mday) | 7day)
hours | hours | hours | hours
1 NamgumilC ~ WaegwanIC(1) N/A 201,029 | 18,274 | 10,271 215 7 229,796 | 10,512
2 | ChilgokmulryuIC ~ KumhoJC N/A 245,105 | 14,467 | 9,588 423 14 269,597 | 10,062
3 | NamgumilC ~ WaegwanIC(2) N/A 201,666 | 18,116 | 9,852 174 7 229,815 | 10,050
4 WaegwanlIC ~ ChilgokmulryulC N/A 236,863 | 14,338 | 9,433 363 12 261,009 | 9,840
5 GumilC ~ NamgumilC N/A 109,609 | 17,816 | 9,385 133 6 136,949 | 9,538

*(1) and (2) : sub-section numbers

AU HAE oz JIATE st B3 A= <Table 504 AAISk= vlel 2t} &0
IC~S)HCe YFAE/} 1051202 /M =4 Jelg, o]ojA] AZEFIC~FIICTII0] 10,0620 2 =4
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<Table 6> Risk index top5 links(Weekdays)

Number of vehicles by driving duration

. N@ber@rcent) of (vehicle/dday) To@ w:
Index Section vehicle which stop by (vehicle | (vehicle
shelter(vehicle/4day) | ~1 hour ~2 ~3 ~4 over 4 [Aday) | /dday)
hours | hours | hours | hours
1 NamgumilC ~ WaegwanIC(1) N/A 118,651 | 10,178 | 5,979 127 5 134,940 | 6,123
2 | NamgumilC ~ WaegwanIC(2) N/A 118,981 | 10,135 | 5,731 107 5 134,959 | 5,854
3 | ChilgokmulryuIlC ~ KumhoJC N/A 146,182 | 7,941 | 5,551 244 11 159,929 | 5,831
4 WaegwanIC ~ ChilgokmulryuIC N/A 140,855 | 7,871 | 5,465 208 10 154,409 | 5,706
5 GimchunJC ~ GumilC 979(1.7%) 42,115 | 11,244 | 5488 63 3 58913 | 5,561

*(1) and (2) : sub-section numbers

HY | AF <Table 6>l 4 A A5k nke} o] FFuIC~|HIC 73] AFA R} 6,123 & =4 Vet
Y Q13 710 AZEFIC-ZIICHNAE AATAFET} 5831HHE A4 UERGTE oo = 23 P
o] YA =A UEksth s 578 D39 FAALAE] 2413 o] 3R A U W A o= e
U FAANAES daAo] srtal & = ok 3, FLY A9 <Table 7>0A4 AAsh= £4 2 76} o] <k
AIC~ 2 HCTREE] @A 7} 4816012 7HE B 02 Uehgth w3 s 73k Qi3 7712l kA
IC~5ZQHCS 2 HC~SEICHA APAE7} 247t 4,64201} 4,528 = RHFAFIC~AHCT T o]of A 1}
EhdTh sl T7ke] ASLAALAITb0] 4ATE o)l ekl S7) Be A0 R Uehgt) Fute] A% m
B30 ste] LANEAT] BA dehts Qo 2EAn
<Table 7> Risk index top5 links(Weekend)

Number of vehicles by driving duration ;
. N@ber@rcent) of (vehicle/3day) To@ w:
Index Section vehicle which stop by (vehicle | (vehicle
shelter(vehicle/3day) | ~1 hour| > ~3 4 lover 4\ sy | day)
hours | hours | hours | hours

1 AnsungJC ~ OsanIC(1) N/A 149,972 | 19,187 | 2,589 1,027 479 173,254 | 4,816

2 AnsungIC ~ BukchunanIC N/A 111,412 | 13,158 | 2,876 888 348 | 128,682 | 4,642

3 OsanIlC ~ DongtanJC N/A 169,737 | 17,869 | 2,391 977 463 191,437 | 4,528

4 AnsungJC ~ OsanIC(2) 5,526(3.2%) 151,702 | 17,504 | 2,458 963 418 173,045 | 4471

5 AnsungJ]C~ OsanlC(3) N/A 126,383 | 17,524 | 2,349 954 459 | 147,669 | 4,452

*(1)~(3) : sub-section numbers

g3l AT A% PAo) A9 AAC-FHICTR SRS Fae] AFAES B4

713k &<k dl deA ek EFAEe] YRSt aasate] FHF
o] B TR AN $AE ALY AFL AR FEY F QT W, F2 - LHHC-5
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