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ABSTRACT

PURPOSES : With the increasing number of older drivers in an aging society, there is a growing need for research and planning on traffic
safety for the older drivers using an improved road geometry design. This study also proposed a modified urban road interchange design, which
aims to keep the older drivers away from accident-prone and high-traffic areas of the city.

METHODS : In this study, we examined accident data records of older drivers to identify accident-prone zones and intersections; we studied
the road geometry at these zones and analyzed if it was an underlying cause for higher number of accidents. Based on the research and
subsequent analysis, we suggested plans for improvement of road geometry design at these intersections.

RESULTS : By studying historic data and analyzing factors that affect the likelihood of accidents of vehicles driven by older drivers and
after studying suitable traffic accident prediction models, we identified the major variables that need to be modified at accident-prone
intersections, such as the width of a left turn lane at an intersection and the radius of the right turn lane at a street corner. The results have a
significance probability of less than 0.001 and a 95% confidence level. To improve safety at the identified intersection, this study suggests
the installation of a left-turn-lane-shaped Positive Offset and a right-turn-lane-shaped Slip Lane concept and an adjustment of intervals
between intersections.
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older drivers, features of traffic accident, geometric organization of interchange, improvement of interchange, intervals between intersections,
road geometry, accident zones

Corresponding Author : Choi, Jai Sung, Professor International Journal of Highway Engineering

Department of Transportation Engineering, University of Seoul, http://www ksre.or.kr/

Seoul, 02504, Korea ISSN 1738-7159 (print)

Tel : +82.2.6490.2820 Fax : +82.26490.2819 ISSN 2287-3678 (Online)

E-mail : traffic@uos.ac.kr Received Nov, 14,2016 Revised Jan, 19,2017 Accepted Mar, 17, 2017
1. M2 o

2 A3 (super—aged society)2 Jet o o]
1.1. A7 i ¥ =5 o}, 53], 20500 LA} IE7E A Q1Y) 38%%

Seubehs 20189 AR AE7F AARJAFY] 14.4% A LA 7F AlANA 7P B vt ol st 2
£ Aol 1A (aged society) 2 F18EaL 2026 ALR | SE L QIThEAIA, A4 2010,

ror

=285 =2% - 193 xM2& 153



WAR L2 78R A 71l =2kl (guideline)& A

Seifeh A Foleke hhot ARl ojul3)
DYLAASS Ao WEATS BAS FHe,
DA G| Bt s 2 4 YRS 17
AR AL 93t B2 SR A SO A}
Lasie} ol ¥ ATE LHLAAE] BEATLI
AYH R AFEE BAR B42E FHUOR 1Y
AR WEEAS Wstel BAR WA O] AN
2 AN AG BER A7 QSR Fh

o2 S A, NEREARAR AL THoR
AukeAAol LR WEALEAS ] aLstol
waks| TRES DA ANENS EEHT B
A, AeA S LA F5HEE AR S| b5 i
A2 Aoz BALAL B3 DA mAE
S A Fopro] e LA}

oo R A4S g
ARE 7|Hlo 2 1Azl obAF 2L ©
Hafjof gt U AR 7|5ktx A 9 AR A
QFstara} gtk

5}, Table 13} Zo] TU=A 5
L 459%9] H]Z2L A5t Q). Ht

A7} Auke-Aztof ule] WEALIL HAYo| FoFgh Ao

2 Uehta grt,

Table 1. Number of Accident Classified by Road

(2012~2014)
Clagsiﬂc Single Intgr Ect. U_nclassi Total
ation route section fication
General | 307,330 | 261,275 | 17,838 2,113 | 588,556
drivers | (52.2%) | (44.4%) | (3.0%) | (0.4%) | (100%)
Old 27,359 | 23,957 1,579 160 53,055
drivers | (51.6%) | (45.2%) | (3.0%) | (0.3%) | (100%)
Unidenti | 13,249 6,654 955 92 20,950
fication | (63.2%) | (31.8%) | (4.6%) (0.4%) | (100%)
Total 347,938 | 291,886 | 20,372 2,365 | 662,561
(52.5%) | (44.1%) | (3.1%) (0.4%) | (100%)

Reference : tass.koroad.or.kr (2015)
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Table 2. Fatality of Accident Classified by Road

(2012~2014)

Clagsiﬂc Single Intgr Ect. U'nclgssi Total

ation route section fication
ceneral | 5a9 | 141 | 173 | 426 | 221
drivers

Od | 521 | 293 | 500 | 688 | 418
drivers
Unidenti| 535 | 003 | 000 | 000 | 021
fication

Total 2.98 1.51 1.90 4.27 2.30
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Table 3. Number of Accident and Fatality Classified

by Age
Classification No. of accident| Percentage | No. of the
(3years) (%) dead/1,000

0-15 1,466 0.5 8.2
16-19 8,078 2.8 15.1
20-24 14,076 4.8 14.4
25-29 22,221 7.6 13.0
30-34 26,563 9.1 13.9
35-39 25,739 8.8 13.2
40-44 33,507 1.5 12.9
45-49 36,640 12.6 14.7
50-54 40,197 13.8 14.5
55-59 32,315 1.1 14.0
60-64 20,473 7.0 171
65-69 12,365 4.2 21.4
70-74 7,406 2.5 29.7
75-79 3,064 1.0 44.7
over 80 1,122 0.4 7.3
Unidentification 6,654 2.3 0.3
Total 291,886 100.0 15.1
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Table 4. List of the Intersection Collecting Data

Table 5. Basic Statistics of Geometry Element

a6 s i N Element Measure| Ave. | Max | Min
No. TEreEsion Location Type |Phase 0. eme easure e. a
1 Sejongno sageori 1-78, Sejongno, Jongno-gu  |four-way| 3 1 No. of lanes Lane | 26 | 6.0 | 1.0
o Bank of Korea Namdaemunno 2-ga, Jung-gu  |four-way| 4 2 Width of left turn lane m |3.33|3.60] 3.10
(Sinsegae) sageori -
3 Euljiro 2-ga sageori 149-10, Euljiro 2-ga, Jung-gu  |four-way| 4 3 Width of lane m 3.02]3.20 | 2.80
4| Jongno 5-ga sageori 82-1, Jongno 5-ga, Jongno-gu  |four-way| 4 4 | Width of channelization lane| m |5.34|5.80 | 5.00
5 Ihwa-dong sageori  |218-1, Yeongeon-dong, Jongno-gulfour-way| 4 5 Vertical grade % 019 | 21 ] 0.0
6 | Jangchung gym sageori | 200, Jangchung-dong 2-ga, Jung-gu|four-way| 4 6 Width of intersection m? 316.01412.6/107.8
7 Geumho sageori 136-1, Geumho-dong 4-ga, Seongdong-gu |four-way| 4 . .
geor i 03 Se0ngcong g y 7 |Radius of right turn lane coner| m 12.7 118.0 | 6.0
8 | Hwanghak-dong sageori Hwanghak-dong, Jung-gu four-way| 4 - -
9 |Daegwang highschool sageori| 119-1, Bomun-dong 7-ga, Seongbuk-gu |three-way| 3 8 |interval between intersections 181.0/370.6 170.7
10 | Hongpa elementary sageori| 856, Jegi-dong, Dongdaemun-gu [four-way| 4
) ) 819, Cheongnyangni-dong, 3 HM JHO 4l HHHE
11 | Cheongnyangni sageori Dongdaemun-gu four-way| 4 32 | H-l-l- X oHi—
- R HA HiH
12| Youngheewon sageori 520-13, Cheongnyangni-dong, four-way| 4 32 1 T'—_—-" °|‘=l
Dongdaemun-gu
- i = =] =] O =]
13 | The forest service samgeori San 1 21&%@2‘?&?%23”' dong, three-way| 4 %%Q}L%E-Oéé‘ 01%0}04 F—Eé TOL‘/:(_X]"O’] ?_]‘;ﬂ}\c—)] Oﬂ
i SEO. z2| = 5 =z HFSEA] S
14 Dongdzi?;;} ;ngs;eﬂmlddle 524-1, Dapsimni-dong, Dongdaemun-gu (four-way| 4 Og 001: = U]X] = O]‘:VL‘J‘% -1 0]-001: é = EEO]“TJ‘Z} O]‘
15 | Jeonnong-dong sageori [295-16, Jeonnong-dong, Dongdaemun-gulfour-way| 4 9&1:]' (Dalﬂ'ﬂj?_sé] E?—g (Generalized Linear MOdeL
16 | Babong eementary schoolsageari | 105-6, Jangan-dong, Dongdaemun-gu | four-way | 5 0]3 GLM)% ‘—{H_%] Aé_E_(Random component), f(ﬂ 7;“
17 Studio sageori 147-1, Jangan-dong, Dongdaemun-gu | four-way | 4 . = .
: 2 A& (Systematic Component), 2% (Link
18 Jangan-dong sageori 469-15, Jangan-dong, Dongdaemun-gu | four-way | 4
- " - 3 Tog Al 0] VB 7
19 va\gﬁggg fan Zg?p\mg 43-257, Hwigyeong-dong, Dongdaemun-gu | three-way | 4 Functlon) o :[L OQO-] ME}‘( ] o= 2009) Oq ]
=T P2 CHOo zapio FEET YA AHEO
20 | Dongdaemun ofice sageori | 47-1, Yongdu-dong, Dongdaemun-gu | four-way | 3 1’ W2 SEHe SEE, AAA ARt
21 Dapsimni station sageori 127, Yongdap-dong, Seongdong-gu | four-way | 4 E%IQ—] Oﬂ—é“:ﬂ—f—i /\}%EH—:— @%1 ‘:H—/F%‘ ﬂ'%‘, ?'117‘—3@}
22 | Majang station samgeori 804, Majang-dong, Seongdong-gu  |three-way| 3 _/;\_ ’]E‘ _1:':_ /Lg ‘E‘:‘ o] ﬂ 7& % ]IH 9] -%L_/'\_ % X] ‘o] -.:—l_]:]_
23 Dosun sageori 474-28, Majang-dong, Seongdong-gu | four-way | 4
A =) 3 b 05
24 Yangji sageori 590, Hongik-dong, Seongdong-gu | four-way | 3 2 %?‘oﬂ A= dgydBoz 7= /\}_1—1 I B3] o /\‘]
25 | Myeonmok-1 dong sageori | 282-6, Myeonmok-dong, Jungnang-gu | fourway | 4 {-{-Xé‘@— H]—ﬂ. ZE]-O] jl_%/\]»j_% %O]’SO]— %V(Negative
26 Haewon sageori 534-21, Mangu-dong, Jungnang-gu | four-way | 4 . . . . =
9 97eong, “Hngneng o Exponential Distribution)& WZ2& Zo2 223}
27 | Junghwa station sageori 50-3, Junghwa-dong, Jungnang-gu | fourway | 4 o 3 a9 A 9
o T Au . A AqE O ZL 7§ Z &
28 | Seokgwenmiddeschoolsamgenri | 77-9, Seokgwan-dong, Seongbuk-gu  [three-way| 3 N\"U;]( 6o ‘lv 2012), Xﬂ 75” 8 A=l Es 7] O]—?—‘L <)
29 |  Seongbuk office sageori | 1-1, Dongsomun-dong 6-ga, Seongbuk-gu | four-way | 4 HE 239 A= E Table 63 o] AA s
30 | Hansung university sageori | 76-1, Samseon-dong 3-ga, Seongbuk-gu | four-way | 4
31 Bomun station sageori 91-1, Bomun-dong 2-ga, Seongbuk-gu | four-way | 4 . . .
9 ' 9 =98 Seongd i Table 6. Systematic Component of Generalized Linear
32 |Backward of jungangn market Hwanghak-dong, Jung-gu four-way | 2 Model
33| Chunggu station sageori 295-2, Sindang-dong, Jung-gu four-way | 4
34 Nongol sageor 168-298, Geumho-dong 1-ga, eongdong-gu| fourway | 4 Variable| Investing element | Measure | Shape |Ave.| Max | Min
85| Northofsungsubridge  (685-534, Seongsu-dong 1-ga, eongdong-gu| four-way | 4 Y | Traffic accident |No/3years | log(Y) | 6.7 |44.0| 0.0
36 |Kyungi elementary school sageori |72-128, Seongsu-dong 1-ga, Seongdong-gu| four-way | 4 X No. of lanes lane X 26160 1.0
37 501-dong samgeori Jamsi-dong, Songpa-gu three-way| 3 i
Width of left
38 | Gangl-910 zone samgeori Gangi-dong, Gangdong-gu thresway| 3 Xe turn lane m X2 13.33|3.60| 3.10
39 | Konkuk university samgeori | 465-2, Hwayang-dong, Gwangjin-gu | three-way| 3 -
— Width of
40 | Korea university sageori 21-1, Anam-dong 5-ga, Seongbuk-gu | four-way | 4 X3 o m X3 15.34/5.80|5.00
channelization lane
| Naksung sageori 1693-40, Bongcheon-dong, Gwanak-gu | four-way | 4
i o)
42 | Achasan station samgeori 272-16, Junggok-dong, Gwangjin-gu  |three-way| 3 X4 Vertical grade % X4 0.19/2.10/0.00
43 Malmi sageori 292-25, Doksan-dong, Geumcheon-gu | fourway | 4 Xs  |Width of intersection m? |Og(X5) 316.0{412.6|107.8
44 Bukgajwa samgeori 398, Bukgajwa-dong, Seodaemun-gu | three-way| 3 Radius of right
Xe 9 m Xs [12.7]18.0| 6.0
45 Sangjeon sageori Sangsu-dong, Mapo-gu fourway | 4 turn lane coner
46 Sispol sageori 871-14, Bangbae-dong, Seocho-gu | fourway | 4 Interval between 81 1
47 Ojang-dong sageori 148-21, Ojang-dong, Jung-gu four-way | 5 Xr intersections m lOg(X7) 81.0/370.6| 170.7
48 | Bonghwa elementary school samgear 654-1, Sinnae-dong, Jungnang-gu | three-way| 2
49 Mangu sageori 534-5, Mangu-dong, Jungnang-gu four-way | 4
| 3.2.2. BN y=
50 Jongam sageori 104-134, Hawolgok-dong, Seongbuk-gu | four-way | 4
51|  Chelagency samgeori 738-29, Hannam-dong, Yongsan-gu | three-way| 3 Park, ky(2006)0] % ﬂ?_]- /\}10115_3—6394 Bdvp
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of WEH, AfudEHY FANHS P3| HRA, 2
A EA (Log—Linear Model), AFRL 0 A3 L&

’

g (Zero—Altered Model)o] $thH(Park, k.y(2006)).
o7 A, EaAAFEAY L Jurdt A A
(Generahzed Linear Mode) 2.2 W-GARLAFE O]
A SEHSR S skE ol 3 A EARLA
=79 —E—’&O] Bk & A EAIE siAstr] gt
=olg 3l Aol Sltt.,

2 AFolAe BAlo] AP nygs Adeshr] ¢
Table 77} Zo] (NAUAFRE, (2)3o}4 ﬂﬁ%‘, ®)
o1& IAA, WAL 0 A 1Ry REYPSS

>

ds
= =2 1
7k P35} Bl Aaket wy g Aslelna sl
Table 7. Type of the Model in This Study
Classification Type of model
Model | General linear model
Model I Gengrallzed regre§3|on model
(Poisson regression model)
Model I Geqerahzed regressmn
(Negative regression model)
Generalized regression
Model IV (Zero-Inflated negative binomial)
AP R P DEAT WY vjAE JFRUL
BAshe 71 et o R gt 2 4o 1
Efg 4 9o}
y=a1xr) + ax2 +asxrs+ - +apry
ol71A, ¥t ARG AHALE B APFAR
kA AnAdggol
ak s k) AT R 910 A%
UMY R YL Theabl] BAT S gl Ao] A
1A%, BEAIARS] e, W4 gro] 7184 B
Ato] F7beliL, AR ETI4 el At 7R SR}
ol AstA] ek, wheba] ety S 5ot 24
& WFARLY Gl & Al WFARLY gho] SE VM=
57 e o ook tho ' ok A o A
WFARLAGE o4t FE HEE Fj4o] 7hgsitt,
of43] 7] A 9] UHE By AL oh-Z3} At
A=EXP (3X,)
A7|A, X; i WA, ER-0E Ay

ok Mg A Hao] drhe dARdS vt
Z3lolof aln] AR WEALLARLE EAo] Pkt
24 2AZE 7] wige] B REe oha ATt
AT,

O1% B4 Zoky W of IHEAte] gt 24
M dshy] fsf 2ate] FatEoh Athe 7S 7t
AL Qlef. Fold oA g o] dnkale ot At
2] Feje Fold AT vl ol 2l

Fo] e phal A& F3f ol FolXth= Aol
A Zpozdol Sl

A=EXP(Bx;+e¢)

ARE 7R AL Qlek, whebA ARz (07
| <= sk ARl —7* Argo] =g on o
H30] Zero—Inflated Z&o|t} “O"A|A 118 AFLE
3 obF ﬂ-_ﬂﬂfg—% ZPO R Bkl glom | ARalrt
077 ARk A o -’c‘?—ol‘/} =ol& g4 e r A
ol gt Y& Hew
W7betes skl ok, WEARLA RS A9 ARAL7E
07l A7 Wold g SolR AR 07 AH
aEryol o Ak Aoer d#Aal i Miaou,
1994).

OFA] A7)8t 37FA] BE-& Alarv} ‘07 Q) AL Ay
|32

EYusRE B2 FRAM/IE BE G
EWEL, 2000)0] WA2 HAZ|EANH ERI|EFE
o GFL VAL A4, ARE, BRI A2, F
AN, mAR gol, SNz Sz, RARL
AL EANSE QAo SYUFE ST 24
st

Table 88 BARE S| HE2ATE AL 0 -
R Rl wHY AYEA 1Y %S A0 B4
593, o gl vla) WEAITL 0 A BA A
4 7 el gl o] & g A5
Qe

A%aH0), 28 ARBX), S3)AR 20| T2
(Xe), MAELE 22 ()] 52125 95% ol el p-
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Table 8. Result of Constructing Accident Prediction

Model
. Variable Model | Model | Model | Model
VEITEIS? descriptions SiEgE [ I il v
o Constant o 3876 | 3999 | 3714 | 3.137
term (<0.001)|(<0.001)|(<0.001)[(<0.001)

0.011 | 0.031 | 0.062 | 0.045

Xi | No.oflanes | Xi | 173 | (0.588) | (0.198) | (0.306)

Width of left -0.527 | -0.585 | -0.571 | -0.463

X2 wrnlane | 72| (0.001) [(<0.001)](<0.001|(<0.001)
y Cha\’:fetﬁzg;on i, | 2740 | ~1.604 | -3.014 | 1004
¥ | 1 (0.521) | (0.257) | (0.864) | (0.670)
ane
Vertical ~0.055| -0.023 | -0.075 | -1.968
Xa Xa

grade (0.710) | (0.086) | (0.077) | (0.183)

Width of log | 0.369 | 0.518 | 0.186 | 0.236

X5 | intersection | (xe) | (0.929) | (0.838) | (0.238) | (0.184)
y Eaﬂit”furor: i | 1409 | 0968 | 010 | -0217
¥ N ® | (0.053)| (0.088) | (0.040) | (0.002)
lane coner
y ggtsvr;::j log | -0.075| -0.001 | -0.099 | -0.122
7
oewesn | ) [(<0.001) (0.004) | (0.013) |(<0.001)
Model 0, 0588 | 0731 | 0716 | 0871
Model p-value <0.001] <0.001| <0.001 | <0.001
Dubin—-Watson 2106 | 2.009 | 1.869 2.310
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Table 9. Improvement of Geometrical Design by
Influential Factor

Division Geometry design improvement direction
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Width of left |Installed as a left turn lane in the form of a

turn iane  |Positive off-set
Radius of
right turn |Slip lane Concept a right turn track
lane coner
Interval At least 0.25km(250m) of intersection is
between

) ; secured,
intersections

tm
=
o

4.2. WAFES} WAIRZIO| ZHZE
aARele] 7HA7)2e FRAM7SATAQ01D)
Ao AL EARY] EAX A mro] HAr)E
Table 9] 7]Zof wh2 EA|Ro)A] Bz
o] Rt mARe} WARIte] HAAS
0.25km(250m) o]4Fo]ojof Tk shaiet,
R R LR s EES E
57 waER o4 mwo] dd® axwal
oz zAEgon], Rz} Moo 71 ghe
2719 181me) A0 Uehetth, o]9] 44 7]
7120l tha wH%] Ehe HoR Ay
Aom UERlT B Qolx e A oA,
A7)z Bigk olye) 7o) vjAA Eol mAe

= A5 A A Y] FR AU WARSEY wE

X

fF X o W

X0 mx

ojN K

3) = AASHTO, A POLICY on GEOMETRIC DESIGN of HIGHWAYS
& STREETS(2001) Wi HHuwxt=2

— 0= of2|=Lt ZF, Roadway Design Guidelines(1996)
- 52 RAS-K-1(1988)Ll BHWAIZ A T2 HE
— A User's Guide to Positive Guidance_ 3rd Edition(FHWA, 1990)
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Table 10. Feature of Guideline of Urban Road Design

] Sub—
Classification hpr: an Arter:jal arterial
ighway roa road

Receptional| Local
road road

Proportion

for total road(%) 510 10~15 5~10 | 60~80

Proportion for
total urban 0~40 40~60 5~10 | 10~30
traffic volume(%)

Spacingkm) {3.00~6.00| 15~3.0 |0.75~150 |under 0.75| -
Min. interval of 0.03~
intersections (km) 1.00  |0.50~1.00{0.25~0.50| 0.10~0.25 010
Design speed
km/h) 100 80 60 50 40
Street parking | Unaccept | Unaccept Limied Accept | Accept
parking Y Y accept P Y
Level of access | Limited Strong Normal Light Not
management | entrance accept
Min. width of the _ 35 o5 5 8
road(m)
Typeotthe | nied | Divided |2V1989 O Ungivided [Undivided
median Undivided
: Installation
lSlde”wglk Uninstallation or Installation | Installation |Installation
installation Uninstallation
Min. widthof 5 5 | 350325 [325~300] 300 | 300
lane(m)

162 Infernational Journal of Highway Engineering - Vol.19 No.2



[\
(@)
=
lo
%
=)
~N
HN
ro.
Bl
_>‘4_1’
Hu
1o
ﬂ
[
)
i
~N
HN
o
k1
s
ol

2 2 oop
B
i
1o

4.3. Zt3|™ xt29| Positive Offset A
23 22 i<>l 71k g AR nEALL

7} gaste Ao BAEYUT nPLAA) BEA

I HISF
oo

A oA ke A &
Eof oFst Ao g ey, 8 Yelorl wilsh=

2 Qg P4 Eo]
ek &, A A= FO| FUtHY=
= Aol A&Eske YAE Ynlstes A
o7 oA AWML} Positive OffsetS tfaysre] 2
Arobs gHsly] Q8] H3ld A=E H50 8 oF
AL AAZIH e 2 A, 2] SR 122 50
TWHASE A 23 7| Aol diakYE
O] AXAFS 7HA] ¢rof, Bl AlopgtE v} *Q“O]ﬁ}
E3F A7, FReF é ARl thEt Al AR =3
sho] wg QHAA Y S e 7o, U]
E24(FHWA2014) - = FHIHARREE
Offset@E|2 Ax|517|E PAstn Qo) wakd] &
et A e g Axe] QhAdS sk SHolA
w22 ZF3)AH AR Alol= Positive Off—setd €9
3 d A2 425 A=40 8 HESto] Bt o vt
Ak, 2 7HAQES Wk ot o] Fig. 133} £,

>J

H

oZ e o%

2 riz

(After)

{Before)

Fig. 13 Shape of Positive Offset of Left Turn Lane

4.4. 23| xI22| Slip lane Concept M| Wk

o
aAzo A S ARG BA B Al 8 AnS

g9 ARle = Hukgko A ko= i}‘j’h’—}iﬂ TEE
ARALZE ApE WS | T Foll A BERE AbE 2 e}
ool wE Alopgti o) REo2 W o= Ue
sk, ool w2 OHQ—’%—%X“}’“HV]ZO |
Y2 A (FHWA, 2014)°|4+ Slip Lane Concept®
go] $3Hxze 485 A48 HESIL Qo
FEIGE, A 7]e AL 2010004 = Albl E
dde] AgFor AW AAE Ao E Slip Lane
Concept® e 34 229 = HAo & A}
£ B4tk 1 43 71E 3 AR gkl
AAE= Aofter) A2 Aog e, wAtER
OFo] NF/dEE Hrp A gefe 4= glof wEhHA
Pl el Ao g ettt HEo] Al E3t
Ho] AAAcr: A4Sl Aor FAEU 919
A+E 55}03] 2 Aete] A8A SHoA HES =
SRR AA A A A AlZHA 5
PEA ‘gf—f-_ THAoE T Aoz IubASl wat
2 Ye|Erh= Slip Lane Concept& €] -3 A=
o] =73} d w27} o [t A o= wrtEoj )
B Atof|A dHbAQl WAFZE Slip Lane Concept

L Fig. 149} 2t} Fig. 149 &2
EFSAA A FERA 7)E AR R 285}

7VA =
A

LN

hat]

o

I Qe YA 47 mapRolc), dubAel 47 WA=
o] AL f3lHoR R Al oA trtes R
T AFE Zel Aol FHdol 4oz S A =

#of sh, LAt ﬂiﬂ@L S dARrEel
Aot o= Qlsto] W ofgfgo] mET}. T2y Fig.
14 $-=9] =534 £9] Slip Lane Concept@ el
A gzzro) djzto A #a, wat Bkl tir}
LE AFS NS v A Y= FHRE A4S

13519 5 9008 TYETN2| TEYL
ZHof| A - f-Elek Aoz AdE R} wakA -
Qﬂ T8I Ao nEeHR e AAA, Azl E

A FYEA 5 FdH o= 183 Slip Lane

{Before)

Fig. 14 Improvement Plan of Right Turn Lane Design

=z 28ts =27 - M193 M2 163



Concept $8HARE| EF3t A4S HAHoR FE
stof wree Bast glet,

gt 7HA) o A2 nHLHATL $-5He mqst
|

2 Folo] BAUOR YR Aot BAY $EE 7]
stol ARz BA LERY ARD 4+ YES s
WolE 3] meleojor WE AT HRAS )
A 4 92 Aol
5. 28 ¥ gAY

B AT THLHAE SR BAR WA
Ash A Fge] Ba A7E S5 G4 A
24 BA2E o urh o HA4stn s
ARG FH 4 Gl AR Ao T AMYES

nPog uYPLAR WAR WEA
o L vIAE RAS BT AT, 95%] FoI3
B ool A mARele] 1+, mARO| HIH HRE,
B AR ZH2H5 WA §oHge] 0,001 u]Hl A
o ] }goﬂﬁ WAl sfoF sh= 718t

ST

e Fol =" Eﬂx}ﬂ
Al ol st sfel7]E
473?}011*1 L}

Lane Concept OJEHJ %‘_ﬂi—‘ﬂ A3 7H’ﬂ
A AASHAL ol ’6;? FEvE AL
Ao mAIR wAtgE AAE ¢ z
of ot= TR aagkal & o Qi
2 Aol A g% ohFof & RS 2 A9 74
W7h A E2Ege] Agste] A LHE
Sk WFARAL ool o= Ao autrl Al iRt
71421 A7t B e stk ol
g Eo] B Ao A A WALR HAlS WA
o|&fof] 2+ A&l Q= A wALE(Roundabout) &
FO R o At w3 e s A o= wekE

e
is)

B Aol AAG AR Bz AARY 2
A A 2t 7]EH ZHA] e
¥

= o] &1
el IS S MR AR A
_g

REFERENCES

Chung, Y. S., Oh, S. H., and Chae, C. D.(2011), Study on
Transportation Safety to Reduce Traftic Accident of Elderly
Drivers, Korea Transport Institute.

FHWA(2014), Handbook for Designing Roadways for the Aging
population, Federal Highway Administration, U.S.Chapter2.
Intersections.

Ki, S. D., and Kim, D. H.(2009), Study on method of calculation of
auto insurance rate with Generalized Linear Model(GLM),
Korea Insurance Research Institute.

Kim, M. H.(1983), Statistical study of senile cataract patients,
Journal of The Korean Ophthalmological Society, Vol.24, No.1.

Kim, S. O., Chang, L. J., and Lee, C. K.(2009), Analysis of the
Vulnerable Roadway Designs for Elderly Drivers and Its
Improvement Schemes, The Journal of The Korea Institute of
Intelligent Transport Systems, 5(6), pp. 162-172.

Korea Expressway Corporation(2008), Improving road design
criteria considering the aging society, Korean Society of Road

Engineers.

Korea Road Traffic Authority(2015), Source book of traffic accident
analysis, Korea Road Traffic Authority.

Korea Transport Institute(2001), Study for human factors in road
design:focused of analysis of drivers” behaviour at intersections,
pp. 18-19.

Korea Transport Institute(2015), KOTI Vision Zero Brief, vol.2,
No3.

Kwon, O. L., Baek, Y., Jung, J. H., and Koo, H. B.(2005), Study on
State evaluation of Tunnel Portal Slopes in Korea using
Generalized Linear Model, The 2005 Conference of Korean
Society of Civil Engineers, 2005.10, pp. 5017-5020.

Lee, J. H.(1994), Study on the characteristic of old drivers traffic
accident : Focused on Seoul, master s thesis of Seoul National
University.

Lee, W. Y.(2005), Analysis in driving behaviors and accident traits
of the elderly drivers, Korea Road Traffic Authority.

Ministry of Land, Infrastructure and Transport(2004), Study on a
design criteria of Korean grade junctions, Korea Institute of
Civil Engineering and Building Technology.

164 International Journal of Highway Engineering - Vol.19 No.2



Ministry of Land, Infrastructure and Transport(2009), Rules about
the structure and facility of road, Korean Society of Civil
Engineers.

Ministry of Land, Infrastructure and Transport(2010), Design
technology development for raod safety and improved
functionality, Korea Institute of Construction and
Transportation Technology Evaluation and Planning, Korea
Institute of Civil Engineering and Building Technology.

Ministry of Land, Infrastructure and Transport(2011), Study on

countermeasure of the elderly’s traffic accident by cause, Korea
Transportation Safety Authority.

Ministry of Land, Infrastructure and Transport(2013), Basic research
to improve road criteria in preparation for an aging society,
Korea Institute of Civil Engineering and Building Technology.

Ministry of Land, Infrastructure and Transport(2015), Study on
guideline of road design for the elderly, Korea Institute of Civil
Engineering and Building Technology.

Park, B. H., Han, S. W., and Kim, K. H.(2009), Characteristics and
Models of Intersection Accidents by Elderly Drivers in the Case

of Cheongju 4-legged Signalized Intersections, Journal of The
Korean Society of Road Engineers, 11(4), pp.33-40.

Park, J. G.(2008), Study on universal road design criteria, master's
thesis of Hanyang University.

Park, K.y. (2006),Evaluation of Accident Reduction Effect of Road
Safety Features and Development of Estimation Model for

Accident Reduction Factors. University of Seoul.

Pyo, S. T.(2012), Study on re-design driving fault considering
balancing of accident prone old drivers, Traffic Safety Journal
of Ulsan, Gyeongsangnam-do branch of Korea Road Traffic
Authority, pp. 452-468.

TRB(1988), Transportation in an aging society: Improving mobility
and safety for older persons. Vol.2,pp194-252

VTI(2009), Older Car Drivers in Norway and Sweden-Studies of
accident involvement, visual search behaviour, attention and
hazard perception, The Swedish National Road and Transport
Research Institute, Sweden.

ror

=285 =27 - 193 x2& 165



