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U T2 AuYHSE B2 FF9 A2 Foll wEl g RS Jou, o=
. & &2 TAAS(Traffic Accident Analysis
System)9] ALI AR E o] 83t YHlaE e AR, AR, Older, @ Modern =
2Z2 AEIFeH, AndH & A mE8S AAFAL I = 1,4162kme] BEES EUE
BAE APAEY (/I km)E T4 F-Older 421, EAF-—Modern 1.37, A %¥5-Older 2.18
2 2 ¥ Modern 0.992 Older’} Modern S22 R T =3, TA X7} AR R =7 2459

AT (2 - km)= =X 3F-Older 182.63, =43 —Modern 103.42, A %-5--Older 67.44
2 AH-Modern 429602 AM-ATH 9} fAHE H 02 FAH Utk Modem E20) 75
KDI A 9] At QR T} v yhe FFojt) B A7 AALATHAE 2 83te] HS 4
At A7} AH| -7 Q) v €] 0.6%914 14.1% =2 S718F9.2.H, B/ICE 0.626001 4 0.724
2 A=A

Aol : ARtmk, AuATe, ARH§EE e, EARAE =2, Older/Modern =2
ABSTRACT

The accident rate in South Korea is simply classified according to the road type and the number
of lanes, but other countries apply various factors affect accidents. In this study, national highways
where accidents occurred were divided into urban, rural, older, and modern roads using TAAS(Traffic
Accident Analysis System) data, and a model of accident costs savings is suggested. As a result of
analyzing 1,416.2 km, the fatality rate(person/100mil-vehicle'km) was 4.21 for urban-older, 1.37 for
urban-modern, 2.18 for rural-older, and 0.99 for rural-modern roads. The rates of urban roads had
a higher result than rural. The injury rate(person/100mil-vehicle'km) for urban-older was 182.63, that
for urban-modern was 103.42, that for rural-older was 67.44, and that for rural-modern road was
42.96, which showed a similar pattern to fatality rates. Accident rates of a modern road were much
lower than the KDI Guideline. The benefit of applying the result of this study was calculated and
the valuation of accident costs savings is increased from 0.6% to 14.1%, while B/C is improved from
0.626 to 0.724.

Key words : National highway, Accident rate, The valuation of accident costs savings, Urban/rural
road, Older/modern road
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<Table 1> Benefit factors of road project

Classification Direct benefit Indirect benefit

* Reduction of environmental cost

* Reduction of vehicle operating cost
Application benefits * Reduction of travel time cost

* Reduction of traffic accident cost

* Enhanced comfort, Improved punctuality
Unapplicated benefits | * Improved traffic safety

* Reduced cargo travel time

* Regional development effect
* Market expansion
* Regional industrial restructuring

2 =29 2% 9]
U 45 WA ATUARNE 4RI Atk B =RoAE ANFEo ATAWIE A S4o|
wel A H8e 5 s Apsilc

I. 33 71 2 Agd+ 22
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<Table 2> Traffic accident rates of road project
Human damage(person/100mil-vehicle-km)
Road type — —
Fatalities Injuries
Expressway 0.46 42.28
New road
National highway 1.83 110.16
<4 lane 0.72 46.88
Expressway
. >6 lane 0.24 38.08
Expansion/Improvement
. . <2 lane 432 145.60
National highway
>4 lane 1.35 103.09
Provincial road 2.59 332.52
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SAEZF AWEEY 21 oE =29 At Ho] AAE E2RO & Z-& TAAS(Traffic Accident
Analysis System)®] AaLH[OJE oA g1 = YA A5AF AL PFHEFFA ZAK OIS Y& dED
A3 dut= 59| Al H| 887 Q) &2 <Table 3> 2] 0.6%E t]¢ @2 FFolH, B4 =49 333%7}
Y AtavgA s e 9l

A EFA A A5T-S 2006~20083, A6 2012~2014Ld9l TAAS ALHOJE & A-83to] Atn e E 4Hg
a9tk o] 71zt AA AEA WEle 1EER -273%, YUHEE -464%, ANE - 154%% 00, A5t
6% AELX ALY ATUEY] Wil TETE -418%, YWEE -412%, AWEE +79%E TEEE9) A
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220)74A ) AVHAE WEleE TIEERE -34.1%, YHEE -44.0% ‘;l AW TE -473%2 Aagfo] & o
2 ZAsta long AndwR e Y 5718 B3, = T AR A 2 ARl #e A

T7F &7 o

1~>

<Table 3> Benefit proportion of national highway

e . Reduction of vehicle Reduction of Reduction of Reduction of
Classification . . . .
operating cost travel time cost traffic accident cost environmental cost
Benefit(100mil-won) 51,119 136,163 1,204 11,113
Proportion (%) 25.6 68.2 0.6 5.6

Source) The 5th national highway comprehensive preliminary feasibility study(KDI, 2021)
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<Table 4> Factors affecting accident rates in other countries

Country Factors
USA AADT, Urban/Rural area, Number of lane, Intersection
(with or without Traffic light), Traffic density, Access control etc.
UK Speed limit, Older/Modern, (non)Separation, Shoulder etc, 15 types
Tapan Road type, Population density/Suburban/Rural, Number of lane,
P With or without median, Density of traffic lights etc, 16 types
. Road type, Number of lane, Road width, Speed factor,
Australia .
(non)Separation etc, 23 types
France Road type, Number of lane, Road width etc, 9 types

FEvete] WEALL AR 1991 13,4299 AH O R FEE] FhAste 20220 2,735% & UE
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2 Zo7 7Hasgth E2FFE AL FAlE <Table 63 o] Aub==o] Apgziol RAaate] 7+4£-o
56.9%9}F 392% % 7} =74 UJehgth o) %ok x&Ael Fxo| s 9 s Bl T eTs 3
o3k Wd/\]*é% N7 dolth 1&EEE 15 A4 dud AAVIES A& o, A
&2 183%5} 7.5% v, AL e 238 63% Sk 5 SRR

zZ

& vass »}E}w el FES) B B0 AARL AVES AYASL 2R Bagol 22
2 Z

NPT
S
rf
N
x

1_.
ﬂ_4
©

]I
Qﬁ
X

N

ox
>,

<Table 5> Traffic accidents trend in korea

Year Fatalities Injuries No. of accidents
2013 5,092 328,711 215,354
2014 4,762 337,497 223,552
2015 4,621 350,400 232,035
2016 4,292 331,720 220917
2017 4,185 322,829 216,335
2018 3,781 323,037 217,148
2019 3,349 341,712 229,600
2020 3,081 306,194 209,654
2021 2916 291,608 203,130
2022 2,735 281,803 196,836
Decrease rate (%) -46.3 -14.3 -8.6
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<Table 6> Comparison of accident change by road type(2011~2020)

Classification Express-way | National highway | Provincial road | Metropolitan road | City road | Other roads | Total
Fatalities (%) -18.3 -56.9 -50.3 -47.8 -24.2 +6.6 -41.1
Injuries (%) -1.5 -39.2 -239 -16.6 +8.9 +85.1 -10.3
No. of accidents (%) +6.3 -322 -21.5 -13.4 +12.9 +87.4 -54

et =] A F8-2 A 27F 45.6%, A Aol 30.4%, A ©E0] 24.0% 2 B AR

Eol A vehta ok Sviel AA wBAL AFgAbe] 422%7F B3 Foll WAYste] OECD =71
237%20} oF 1.8 ¥ AA ot} T3 654 o)A 107 WP B3 F AAgAE <Fig 1> Zo] Syt
7} 9.7 2.2 OECD & =7ke] B¢l 25HET oF 3.98) &2 AHoZ Baziel w#ate] ks 93
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source : Comparison of traffic accidents in OECD members (2021)
<Fig. 1> Fatalities of elder people while walking in OECD

V. S5 AxLddy] AlEst A7

7 9]¢} Z2o] Older?t Modern =29 @& gQlslr] Hate], 5= A Al 139 AlasF H3lE 24
SHATE 4 e =AE 2007 o] %ol FEEHAFT mwd, el weh AAE dRlmEEA, 2012~20174
of MeA, &4, MEF 3)E 1471 =4, 198. 9km§ A8 4 éﬂr <Table 7>3} o] A AP =
27} A3 ARG AARAE 65.5% 24, B A 403~53.6% ZHAEh 28 71zt dig A (A
) AA =29 A 54 2 11.0% 9 19.5% Ao, A4S 2318 79% 718k $2luet
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<Table 7> Comparison of accident changes between improved and non-improved roads

Categories Fatalities Serious injuries Minor injuries Time interval
Accident changes of improved roads (%) -65.5 -53.6 -40.3 8.6 year
Accident changes of non-improved roads (%) -11.0 -195 +79 9.0 year

= AFTALE TAAS DataZ 243 A3 SAFO] AT 7F AREG =4 Yehgt o= =4
B E27E was Werh g wya 9 AAdA S Aol Br] wWEelth EA% A T 80
A Qe aestel EAAE A3 HFAR ARE AGe BARE, 1 9 A9e ATRE 745}
ek =S ARG Al A 2008 oldol AHE ko] We E2) EEF Older®, A3 $(2008'd o] F

A A, e Gl S £2) S22 Modem £2E BRIGT B4 7L TARG ARRE
25 B3 AS AgE 155 g R Gt ABAL AsE A7 WAE 125t TAASS| 3d
b AFAL DataE Bl on, wEHe FEWEHO TA ARE oStk £4 BELS 1% FHo
14,175km®] oF 10%%] 1,4162kmE o2 B4 QT EARE A, &, H 2A4AZ F 487) =AE Od
S & Older®t Modemn®] AFTATE FA3HG oW, T4 o]¢]e] Y-S AR Z EFIAT 487 =A<}
ARA S BN AFAE 7t FRe] o] VtEHA R AnATHE AP
2. AfDRER B Ao

FE AL giRE 20074 o] F =2 Aol AldE Tk, TAS} AR HHEAH O R B A
< E(6H) 992 A AT AGEE <Table 8>3 2] 537) 77, 944.2kmE FHERE B4 9T 7 =
A Aolg 7tEHd o R A AR AP (/9 -km)E Older 2.18, Modern 0.99% -4 ¢l o,
AT (2t -km)= Older 67.44, Modern 42.96 2.2 Modern®] AFZ AT 7} WA BAHQTE EARE
<Table 9>} 7o) 487 =4, 472.0kmE 413 A7 A9 = Older 4.21, Modern 1372 #4531 0H,
F/4& Older 182.63, Modern 103.422 Modern®] AL AT 7} ZastAth =3, TAIF9] Alga} Bgdt

Y7 ARET 24 B4E00H, Olderd AL TH7F ModernEt} =4 YERGT o= Modem =27}
AYPNA, E2F 7 FEEYU AA € w2 V) T EE A FFo] FFHIY] dZolth £,
Modemn =29 ¢ TA|Fe} AR 71o] AL IS Zo]7} Older®E o} olA= A4S Ueldth

- Variance : Older=31.63, Modern=3.76 + Older Modern
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<Fig. 2> Statistic variance of fatalities in urban
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- Variance : Older=42374, Modern=8271 ¢ Older m Modern

<Fig. 3> Statistic variance of injuries in urban

SA9} AR tigk Older?t Modemn®] AFLATHY TF SHAE ttestZ2 53 A3 pvalue’t =AIF=
1.76E-059} 4.39E-06, A ¥-F-= 0.0359F 0.0012% 25 0.05914 7 IF 21| xfol7} fofw|dk Ao=w
A=) 487) TA9 AR 9 B A9 Varancew <Fig. 2>, <Fig. 3>3 Zo] A A8 EEQ1
Modern®] F]A3 221 OlderEth ¢ XA EA1EAT}

M

<Table 8> Accident rates of older and modern on rural area of national highways (person/100mil-vehicle-km)
Road Section Fatalities Injuries
no. Province Length(km) | No. of section Older Modern Older Modern
3 gyeongsangbuk-do 854 7 325 1.05 52.52 24.10
32 chungcheongnam-do 109.0 8 3.05 1.22 143.24 51.36
5 gyeongsangbuk-do 1344 4 2.32 0.99 48.49 28.23
7 gyeongsangbuk-do 121.7 4 093 0.86 40.52 31.34
13 jeollanam-do 130.3 6 3.18 1.47 141.45 78.55
1 jeollanam-do 64.1 6 2.14 1.03 49.96 29.42
1 jeollabuk-do 484 3 223 0.64 24.17 12.00
1 chungcheongnam-do 789 7 0.41 1.24 9.10 78.08
1 gyeonggi-do - - - - - -
37 | gyeonggi-do 172.0 8 1.93 0.50 50.06 3741
Length weighted average 2.18 0.99 67.44 4296
<Table 9> Accident rates of older and modern on urban area of national highways (person/100mil-vehicle-km)
No. Ro.ad no: Fatalities Injuries No. Ro.ad no.. Fatalities Injuries
province-city Older | Modern | Older | Modem province-city Older | Modern | Older | Modemn
1 | 3gb jirye 0.00 0.00 196.79 85.86 | 26| ljn muan 7.21 1.35 200.77 5.40
2 | 3gb gimcheon 9.29 1.59 370.54 | 201.94 | 27 | ljn naju 9.87 6.16 324.04 | 25333
3 | 3gb gongseong | 3269 | 000 | 19612 | 509 | 28| ljn gwangju 000 | 052 | 000 | 13503
4 | 3gb cheongni 9.47 000 | 7890 | 808 | 29| ljn jangseong 214 | 000 | 9259 | 2327
5 | 3gb sangju 779 140 | 16297 | 12994 | 30| 1jb jeongeup 3.99 109 | 13532 | 3433
6 | 3gb sangju 11.32 343 328.27 2742 | 31| 1jb jeonju 331 0.68 176.36 | 20.27
7 | 32cn taean 533 3.56 258.37 | 131.84 | 32| len yeonmu 15.49 6.75 274.89 | 6751
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. Rolad no: Fatalities Injuries o, Rolad no.. Fatalities Injuries
province-city Older | Modern | Older | Modem province-city Older | Modern | Older | Modem
8 | 32cn seosan 7.40 2.16 230.39 | 124.46 || 33| len nonsan 8.64 2.86 356.66 | 82.60
9| 32cn dangjin 2.36 0.94 85.69 | 177.89 | 34| lcn gyeryong 2.87 0.44 12538 | 30.86
10 | 32cn hapdeok 0.00 0.00 140.17 | 84.88 || 35| len sejong 0.88 0.19 42.29 24.65
11 | 32cn yesan 6.70 2.34 75.09 7733 | 36| len jochiwon 4.05 221 105.30 | 9741
12 | 32¢n yugu 555 4.11 72.19 24.65 | 37| len cheonan 551 1.05 133.85 | 84.92
13 | 32cn gongju 10.87 4.57 302.63 | 103.57 | 38 | 1gg pyeongtack 1.74 0.53 99.94 | 169.11
14 | 5gb chilgok 257 1.03 105.00 | 84.72 | 39| lgg osan 1.79 0.72 11293 | 117.89
15| 5gb andong 2.54 4.13 940.59 | 51642 | 40| lgg uiwang 0.95 0.54 98.44 88.40
16 | 5gb yeongju 3.61 0.00 259.87 | 13725 | 41| lgg goyang 1.92 1.06 73.31 81.06
17 | 7gb gyeongju 257 243 164.74 | 110.12 | 42 | 37gg janghowon 7.76 0.00 12021 | 17731
18 | 7gb pohang 2.54 1.24 117.95 | 142.26 || 43 | 37gg yeoju 0.60 0.81 52.66 81.07
19 | 7gb yeongdeok 3.61 4.76 13527 | 11271 || 44| 37gg yangpyeong | 5.68 0.00 194.13 | 131.26
20 | 13jn wando 10.81 6.65 86.46 33.23 | 45| 37gg seorak 9.30 0.00 1107.8 | 348.69
21 | 13jn haenam 2.15 5.06 159.01 | 81.03 | 46| 37gg yeongjung 6.84 0.00 184.70 | 122.11
22 | 13jn yeongam 335 0.95 93.81 70.03 | 47 | 37gg jeongok 1.95 0.00 5517 70.16
23 | 13jn naju 5.50 1.47 35469 | 88.08 | 48 | 37gg munsan 1.30 1.48 59.93 37.03
24 | 13jn damyang 15.10 0.00 326.16 | 101.40 Length weighted
25 | 1jn mokpo 4.09 052 | 46622 | 68.07 gaverageg 421 137 | 18263 1 10342

note) gb:gyeongsangbuk-do, cn:chungcheongnam-do, jin:jeollanam-do, jb:jeollabuk-do, gg:gyeonggi-do

V. ATARsh Al age) 2y

1. 97t Zaet KDI X|& H|w
2 dFe TEY ADAEHE AT Zo|7t  categoryE A ST A7 A <Table 10>3 2Z9]
Modern 29| A Q9= KDI Aot BA BAEon E3] Modern-Rural& 1/2 ©]3tolt}t =2 A}

o] Modemn =25 ZAdshe= Zo|B2 T8}t =50 Aban] gzt ool 4 Frkd Ao= YEhstth

<Table 10> Comparison of accident rates between this study and KDI guideline

. Fatalities(person/100mil-vehicle-km) Injuries(person/100mil-vehicle-km)
National road type
Urban Rural Urban Rural
Older road 421 2.18 182.63 67.44
This study

Modern road 1.37 0.99 103.42 42.96

New road 1.83 110.16

KDI guideline Expansion 2 lane 4.32 145.60

[/Improvement 4 lane 1.35 103.09
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22k20 Aol tisted G=e] B A2 FHOU= Older/Moden =2 3 Algk& o] whe Gago]
O A3, dE B3 AR sHG QT B 5 AV AR e A ZolE ¢ A AL it
ZG10| A 2227} AL Aees WA AAs 2383 AA dEa 9ok & ATl As 24271 4
AZRG AARE 199, 3= 130 =7 BHEUA, 242 E2e g odE mRoH 432 E
EE AYS AT ZBF-2A Older?t Moden =2 540 8 28 WiAlE ffeto] & AFoAe =2 5
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dEdEt BAS e E B A9 AndEE H&st] Aban| &z BICE AR ST
A5} ‘écﬂlE}t 1397) =4, 1,109.57kmE )02 KDI AAL YT E 2 &390k AA wAle] He)e
192 9,598 o¥olr, Aarn| & A7 12039 Y02 HH B/CE 0.626°] 1tk

52 *}%H AR “ARL AT (Rl Ol -km) x5 A 2] (km)x L5 (Tl Y) 0.2 A HE ) G o el A
+ KDIAZ O] A AR E A -gsto] AFGAIPAI S} mIAPA o] ALTH]&S AHA AT B dAFelAe o
Zofe} AGAE 2ol st Al YHHE <Table 10>2] Urban-Modemn®} Rural-Modem-& 2834 AFY
A& A3 AH| - zpo] F, AbH| &S APE ket

1) 2 217l KDI X[Z&| AlZH|E H|w
B A9l KDI A H Y] AnIdHE S A &3] A5zt dZoet =S oz AuEy AbangS A
A3 A3} <Table 11>3} o] AL B A7} KDI2| 64.2%0]3 H42 657% %2 45t
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<Table 11> Comparison of this study and KDI guideline for accidents and accident costs

. Fatalities Injuries
Categories - — -
DThis study | @KDI guideline | @)@ | DThis study | @KDI guideline 0®)
Accidents(person/year) 124.91 194.71 7,703.20 11,721.11
- - 64.2% 65.7%
Accident cost(100mil-won/year) 947 1,475 1,540 2,342

2 AFolA E2H 4] Anddlel &g Amnlg A7Ee s BIC N BEHE ASA GBYE A
2 248t A7 Hele 1A As(ArgAl, FdhRke e R e, &3 33|
Hal)= WFetA FUTh B AT AAdGHE FH LSt EAT A AR SR
H-&0] 0.6%A 14.1%% Z7}519.0H, BICE= 0626914 0.724E FAH A
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SR Ande = A AT A5 AAA E40l wif- a7 840t fEugeE EE FF ¢
A2 Fro o3t Al AS9E AEsta ok, w99 A ALAdT A AFdEE, EAHIEA,
Older Modern 52, w22 Wx, FARAW % 25% A2 @ Do/ £ 5 gudt 245 2430
U B A7 v %C«l 77+ EA 2 A "%:—% B1A= b o } AHE =AF-Older, =AM F
-Modern, A|%-5-Older, A/%5-Modern =22 A| &3}t 3 Alal 2B E TAASE ©] 8313
om B Ay SARI} AREg Alnduesl =1 01der7} Modern £2RTH E74] 245} A
-9} Modern =29 79~ oBPAZ BTt w9 W ADAE] ghs YER T ok B A AHE A L35
of A5z dEoEl AYS e RE AAAL BAS AT A A8 zE ] HlFo] 0.6%4 14.1%
22Ul oH, BIC7F 0.626914 07242 A== A9E Yebith

I8t EEAYS Syt AAER A 78] $EAIRE AT oF 3,000 9] wFARAL ARgAke) oF
433299 WFAAL HIE-2 HEA] AAdslof & FAlolt) o R EF AHAo] §7F Frwyl ofy} kA
4 M E S-S Folok sk o]folth

2 AToAeE 25t 4" wFAAet WEF HolHE o] 85t dutm o] A AL o9
T ALE fstd ATLRE T5 At B0l FFEHEE ZFATE TAASY AL As= <
of &A= Qlo], & A& Y¥x=9 1A Ha v Evs o E BAsT. &% 4 3 <
F3e A9} 59 750 FARE AWE 2 A-FES UCE 3 A A&EHE A nEAL 9
o 57} A FEHI, B2 A wE Aan A7) sge] AFgo] v fAE 2
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