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- A3 f¥ 8 A 44E 38 b AT wFE DA GE
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7=
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- AR A 7 val Ths
T Ao F7lo] 94 A uldoz HAAE

4. 4FA: =2 YEL I 2389 HA 7]

L
S
2

A% £ At EEkdAFAA= HA 7I'HS 2 Simple Ranking Method,
Sliding Window Method, Peak Searching MethodE A A] g+t}.

Simple Ranking Method#, &4 ™t 28 A&F A4t 5 Adgke] ©E
A T =95 Ashe 7ol A4l xdst F3E vlart &olsith
+ Aol JYAN B 7l HlE) A =T Ui @] Qlth
Sliding Window Method#t, &4 thd #3t& d&Est= A3 st¢l 71+
7oz vAHE =719 dEH(windowE ¢A 4o =
3l9] #3+& Z=tHSrinivasan, 2011). tiE 919 dk¢l #E& 327] flE o
H A x AAGE AAES AE Aol M F dESS BA i A

o WE ¥ ste Troz ARt UEoe =7
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X
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=9 A1 9K e W A% Asghe 2 l
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ol gt WAooz FA o 7IF A HIF Al AES A-2 $IXC & W A
A EEFHER A% A-25 B4 O 73 AY
E A3 39 FroE ZAAS ) Sliding Window Methode] A4S Ax$ 3
71€ AGA AsteAelth 9= A77F AUAA 2S BF d=Fo =%
v AnAFTE SRR ol BAHCE Fo3 Hlmrl oHY E£I AES
717 AUAA 2 A B4k A7 24+ U
<3 3-7> Sliding Window Method 2§ oA

r-\m

A= Ws A= 94 ASLAZkm A E4k
A-1 0.00 km ~ 0.20 km 2.18
A-2 0.16 km ~ 0.36 km 3.50
A-3 0.32 km ~ 0.52 km 0.41
A-4 0.48 km ~ 0.68 km 1.59

1 1
I . SMON77tA:0.68km —

Window A-1  Window A-2  Window A-3
016km 0l 016km Ol 0.16km O|F

HE2 37| - 2km

o
[s]

[+]
o] o
o o o ©
Window &-1 | | Window &2 | Window A-3 | Window A-4
REZME| KEUME KEZ NS NEDME
-2.18 :3.50 -0.41 1159 O AL M T E

<19 3-3> Sliding Window Method fd =
Peak Searching Method#t, Sliding Window Method¢} Fd3stAl &4 Wi +
ol diE 9 sk 73S FHe 7otk sHAY 14" A7)9 dESE &
4-3}+= Sliding Window Method®} &% Peak Searching Method+= =%
FrE5Aor xHsH HZ o Axe AV|E Fenh o] W E8EHE= A4 JIH
of AT AT FA ol Bte HA BAAT TIEe Aot F g F
Z

=2 WA U= G278
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>
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o] A= AVE HA 9% AV|E A3t HAH 279 dEE 4 O
% zFgdste] A= AFko] 7HE ZA AEHE dEFE 4
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B-
2.18, 0.45, 0.47, 1.73°|t}. o] wf 0.43 o]3} ko] EEHA FUYoE
a71& 0.3km=E AAsle A= B-2-1, B-2-2, B-2-3,
B-2-49] BAHAITE Al4bstd Z+2E 156, 1.05, 0.42, 1.979] ko] At==t). o]
P HA BEaAla 71E28Q 04380 9 AEEQo=
4 i 7% BE 23ddsies #F3 d=F A7= 03km=z AAHATKE
3-8). 0.3kme] =2 B4 o4 73 BE 23849Yd Ay d=¢ B-2-3
AA ol JLe Wl AEgko] 58972 7 FA =EFHEE Y=$ B-2-3& E4
g 73 B diE A9 sk 7 eE AAITKE 3-P).
{3 3-8> Peak Searching Method A& dA(HA Y=$ 7] A=)

Y
HU

AP WE|  AES 9K BaAS |9ES W] 9E$ 9% A %
B-1-1 0.00 km ~ 0.20 km 2.18 B-2-1 0.00 km ~ 0.30 km 1.56
B-1-2 0.16 km ~ 0.36 km 0.45 B-2-2 0.16 km ~ 0.46 km 1.05
B-1-3 0.32 km ~ 0.52 km 0.47 B-2-3 0.32 km ~ 0.62 km 0.42
B-1-4 0.48 km ~ 0.68 km 1.73 B-2-4 0.38 km ~ 0.68 km 1.97

(3% 3-9> Peak Searching Method & AA(F=SHE X :EF: =)

A=t us A=+ A7 AR A Ak
B-2-1 0.00 km ~ 0.30 km 1.37
B-2-2 0.16 km ~ 0.46 km 4.85
B-2-3 0.32 km ~ 0.62 km 5.89
B-2-4 0.38 km ~ 0.68 km 3.17
A4 9E$ 27 AL 99 BAATE BESE ol i AT B4 9

o BEE FAaty] SsiMolth AwdoE w2 YEYINN BASE Ax
A% =4 A ERolA AT F ATLATE T 2 U BE AndSF
g %< ot BAS Aast ol

=
A RS QA HARY] ol FE A FE MmN FEEA
3}
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224 1.43 208 1.40
a9l 72rd ARkm) a9l 78 AFkm)
H& A - hus EFHA A& A - hus EFHA
2.17 58.85 21.23 11.40 2.17 58.85 25.37 11.93
a9l 2 AaAs a9l 72 AAr
A% EE] 37 | w=dx | Az EE] 97 | wedx
10 1,651 238.06 301.97 20 1,651 256.37 305.93
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(E 3-12> ALAYTHRYA 3 it A%
A < &H(km) A A H(km) A A ZH(km) A < &H(km)
154 201.7 3834 178.5 45341 170.8 7534 66.2
334 262.1 3954 512.2 46341 88.5 7734 253.3
63X 126.7 4235 A 204.8 4734 162.2 8234 439
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2 5%, A8t =2 ki AA £ Tl 28T F UEF WSl ZE
£ AFete Al&dolth wFAL HolH e AFLYA, ARLEAY AT, ALY
&, AL, 71 BH, =9 dHE, FaA 2 ek - A 5o AR
s X33tk

H A= 20179 1€ 1€ 5 20219 129 31€7HA] =4 b= 1970
A HAYE WEALT 54,0827 BA o s A8
{3 3-13> TAAS nFAAL HlolE &
i

T A7 HEH A EF
A AZu|E R, LA HE0| Y
- ha 9 LU A L = k]
ATYA (20179 1€ 19 ~ 20219 129 319 | R S| e e
Az nh, FIAEH, BEHRE 5
AR 2 Aa ATT YE = e 24, v
A2 0Al ~ 2441 (AT 7+ 717 &H e, 39, v, E, N, 71E
ATUE | AR, B4, A | B2 nA2, B4 g
e A A gags | TNEAA] S SH A, SE, AR,
}‘—L‘rro 5 1=h) o U= ‘]_Z_ PM. E== o]E‘]_E.
S s 1T, Ry o
{3 3-14> TAAS a1 F AL HlolE Hlo|&

An A Az T A& A3 LRk wwaE | 218 =23y o e e
20208 1€ 19 184 (A= 7 7HE & | A A x}p-7] e FHd By ER-A=x o @Y 2-7| e =&
20201 1€ 6 124 | A71= 7HE 7| A | AUAR-AEE Y S | AR RN | -z o AAR-WAZYGRE | - 3}
20200 1€ 7Y 1441 | A7 % 78T 78| AL | Adia-SEEE | R e | £A-23/%7] Ll WAR-WAFE L 3t
20200 1€ 8% 094 (A71= 74 7 & | A A A Rp- FAA v EH ER-A=x o 2wk ol
20209 19 159 1A |47 492 7Pas| 24am | Aoa-rle bl e Eol g gz Eis B 2-7]e Gl
20201 1€ 199 1541 (A7 % 7HE 7HE & | AP A | A RS R EE dAeHE)Y | EA-AE/5HY] g AAZ-WAZ R 3t
20201 1€ 21 1541 (A7 7b9 7H8 & | Akl Ada-FdEE SR ER-Az o SR A =%
2020 1€ 299 134|471 7R3 ZPEE| ABARR | Aid-sler Qe ol zg-dz e wAR-wARd | - s%
2020 29 2% 18A | A7IE 7bEE AW | Bkl i 2}-7] e FH By ER-Ax o @Y 2-7| e =&
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2. YIES T Holg

T2 YEYIE =E=(node)s} FIUNKZE FAEHO dtl L= ko)
E2E F3te FAHAA Sx9 W/t BAstE A™ES YEYH, Hae &
H3} A 2 Hel L e 25 AAS Aog Uiz or =2 E oun|dh

=
o =E f3oRE AR, 22 ANFH, I AA Fol o Y3 {3

T T EIFHE Aol FEHI7|E wet 75 - #AEcte AANFAEE nFA
Bl 3 - AT 2 E28Y T &8ty &, A 25 o= wFA
HE AAtez o gdsiE D AAE FE8% 525 o

I
B2y I+= A5 E A Aldntelligent Transportation System, ITS) &
™

CEE-RE 9 B A0 5% A% G A

<E 3-15> FFxTgg & & fHolg HolE

NODE_ID NODE_TYPE NODE_NAME TURN_P
3850410400 101 W4 530-10 0
3850410500 101 Wy 57-12 0
3850410600 101 WY 569-9 0
3850410700 101 Wy -515-4 0
3850410800 101 W4 569-31 0
3850410900 101 e -5667-36 0
3850411000 101 WY -530-14 0

<E 3-16> EFx- 83 = g3 do]g HolE

LINK_ID F_NODE T_NODE LANES | ROAD_RANK [ ROAD_TYPE | ROAD_NO | ROAD_NAME | --- | MAX_SPD LENGTH
3720007701 3640009800 3720012600 1 106 0 917 gEAHz | - 50 268.3151
3720008503 | 3720160900 3720003900 1 106 0 917 A= e 50 1773.859
3720008601 3720161000 3720161400 1 106 0 917 A= e 50 333.3195
3720008602 3720161600 3720003600 2 103 0 7 o= 70 304.4028
3720008603 | 3720003900 3720160900 1 106 0 917 A= e 50 1776.386
3720008604 | 3720160900 3720161000 1 106 3 917 A= e 50 80.45353
2430077900 | 2430090900 2430091000 1 105 0 57 BAQAREE | - 60 330.9748

1D ITS =7l B R AE &# o)A, https://www.its.go.kr
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WEFI WFAI Aol AAE WHME] FHEY] AHAR wFFS U
AL A F FFS vAE 8% F ostuete AME2 E9eith webA 1%
Fe e AMLe] Wl Ao o] 7 Fad 84 (FEY EE wEE
ZAF A B2 15 EFe 220 EA AH e dHs ©9 ARE E<t
Egsle 2o 2 Aottt dutzio g 149 365Y ALZoE wEFS =
Abste] A F Y E#H(Annual Average Daily Traffic, AADT)S AH&3le AHA]
ZAeE dd F Yoo xR E HASt nEES AR BFASTE A 83

of AADTE 4FEste FAIZAE Tk, 2004).

B A = ZIENERY wEF AR AF A|2=(Traffic Monitoring
System, TMS) 2 d=wEAFH View-T E#F HolHE A&t TMS
< ZASEY =29 AgH HdA,

AdY Foll dad 7|EAE Aes FHoz drh EI View-T wFF H]

r]
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P
Hl
¥
e
rE
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I
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ol
1o
El
offt
o

ot
ot
o
¥
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ol
ok
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(@)
3
=
S o ‘“4
oy
>
El
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>
il
N
By

3o wEE 748 AH

oA FXE wEF HolgHE &3 TMS EF 3 ™37} View-T
o2 ZFE3AUTH

<% 3-17> TMS u &% dlol¥ Hol&

E2FRH | ANUE |3 T3t AZ| B/A | A | &/E | 52| 7% | AADT | XCODE | YCODE
YgRig= | 0101-01 | 1 FaE-Nds 4 | A | 52 - Fa | A 16,617 34.809 |126.36491
Ygrig= | 0101-00 | 1 AEE-stud O = L el B o M | 19,926 | 34.85192 | 126.42727
YRk %= | 0102-02 | 1 AEd-stad 4 | A | FE | FA | =- | FA 17,408 | 34.91523 | 126.42809
grig= | 0102-01 | 1 AEE-stud 4 | A | 39| Ao | A | A 10,823 | 35.00589 | 126.50078

(% 3-18> View-T & ©o]g Hlo]l&

link_id |road_rank |road_length| road_name | sido_id | sigungu_id| emd_id |sido_name | sigungu_name |emd_name| OBSR_AADT

1001071 103 3.676 ZI=H|&E | 36000 | 36470 | 3647011 | M= A= =5 4,436

1001072 103 3.676 =& | 36000 | 36470 | 3647031 | A= A= e R 4,588

1001147 103 4.303 TEUE | 36000 | 36400 | 3640042 | A= Sl g v 2,565
A

1001148 103 4.303 TEUE | 36000 | 36400 | 3640040 | ML= 3 e 2,530
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Abstract

Application of
Road Network Screening Method

into National Highways

Seungyeon Lee

Department of Environmental Planning
The Graduate School

Seoul National University

Road crashes are caused by human, vehicle, and road infrastructure
factors. If road crashes occur higher at certain road segments, they are likely
caused by road infrastructure factors rather than human or vehicle factors. It is
because that we cannot regard that reckless drivers or poorly maintained
vehicles are more likely to pass certain road segments more than others. As a
result, improving the road infrastructure level is required to reduce crashes that
occur often on a certain road segment. Many nations are implementing Road

Network Screening.

Road Network Screening is the method to prioritize the high-risk road
segment objectively, considering crash history, road attributes, and traffic
characteristics. In Korea, Road Network Screening is not officially utilized. The
purpose of this study is to present what should be considered to apply Road

Network Screening methods to National Highways in Seoul Metropolitan Area.
There are three methods to apply the Road Network Screening to

National Highways in Seoul Metropolitan Area. The first method is to connect

the data which is utilized in this study. The Standard node-link data was
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employed for the road network data and the accident data was employed from
the TAAS data. Also, traffic volume data is from the Traffic Monitoring System
and View-T. If three data are used, road network screening can be efficiently
and quickly performed without additional data collection. The Second method is
to divide the network into road segments. The lowest Coefficient of Variation
was obtained when the road segments were divided with at least 20 crashes per
road segment utilizing the Coefficient of Variation to identify the appropriate
road segments. As a result, 208 road segments were created. The third method
used the number of bicycle crashes per vehicle-kilometer and pedestrian crashes
per vehicle-kilometer, in addition to the number of crashes per kilometer, the
number of crashes per vehicle-kilometer, and crash costs, all of which are used

to identify the dangerous road segments from various perspectives.

The results of the Road Network Screening were classified into five
grades based on the quantile and z-value of the indicator results. There are
‘High’ grade road segments that are commonly formed from the two grading
standards. ‘Seongsan-ro, Mapo-gu, Seoul’ of National Highway 6 was graded by
the quantile and z-value of the number of crashes per kilometer. In terms of the
number of crashes per vehicle-milometer, National Highway 37’s ‘Seodong-daero,
Janghowon-eup, Icheon-si’ and National Highway 6's ‘Seongsan-ro, Mapo-gu,
Seoul’ got a ‘High’ grade. When it applied a crash cost, ‘Seongsan-ro, Mapo-gu,
Seoul’'of National Highway 6 was identified as a ‘High' grade. In addition, in the
case of bicycle crashes per vehicle-kilometer, 'Seodong-daero, Janghowon-eup,
Icheon-si, Gyeonggi—-do’ of National Highway 37, 'Gyeongchunbuk-ro,
Namyangju-si, Gyeonggi—-do’ of National Highway 45, 'Gyeongchun-ro,
Gapyeong-gun, Gyeonggi-do’ of National Highway 46, and 'Cheonho-daero,
Gwangjin—gu, Seoul’ of National Highway 3 got 'High’ grades. Finally, in terms
of pedestrian crashes per vehicle-kilometer, National Highway 37's
'Seodong-daero, Janghowon-eup, Icheon-si, Gyeonggi—-do’ was determined as a
'High’ grade. Overall, road segments which are classified as ‘High’, residential
and commercial areas were formed on both sides of the road. These road
segments, which form part of an urban road network, are frequently sites of
crashes. The findings underscore the necessity to improve safety infrastructure

for National Highways toward towns and villages to reduce road crashes.
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For future study, Road Network Screening is required for all National
Highways to assess the performance of the current data connection method and
road segmentation criteria. Also, road segments are required to be appropriately
analyzed by using the data with bicycle and pedestrian volume. Lastly, It is
necessary to evaluate the road risk from a few different perspectives such as
the implementation of Road Network Screening for signal or non-—signal

intersections.

keywords : Road Safety Assessment, Road Network Screening, Road Risk
Assessment Indicators, Simple Ranking Method, Traffic Safety
Improvement Projects, Road Crashes

Student Number : 2021-25763
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