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PURPOSES : Although numerous researches have been studied to reveal accident causations for road intersections, there are still many

research gaps for road segments. It is mainly because of difficulty of data and lack of analytical method. This study aims to study accident

causations for rural road segments and develop accident modification factors for safety evaluation. The accident modification factors can be

used to improve road safety.

METHODS : Methods for developing AMF are diverse. This study developed AMFs using accident prediction models and selected
explanatory variables from the accident models. In order to select final AMFs, three different methods were applied in the study.

RESULTS : As a result of the study, many AMFs such as horizontal curves or vertical curves were developed and explained the meanings of

the results.

CONCLUSIONS : This study introduced meaningful methods for developing significant AMFs and also showed several AMFs. It is
expected that traffic or road engineers will be able to use the AMFs to improve road segment safety.
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Table 1. Types and Definitions of Variables

Variable Definition
) horizontal curve
Horizontal : .
exists=1, not exists=0
Curve

size of a curve radius : 1/radius(km)

Vertical Curve

vertical curve exists=1, not exists=0

Change of change of slope angle
Slope Angle exists=1, not exists=0
Uphill uphill exists=1, not exists=0
Downbhill downhill exists=1, not exists=0

Convex Section

convex section exists=1, not exists=0

Concave Section

concave section exists=1,
not exists=0

Length of a Road

the length of a road(m)

Width of a Road

average of total width of
a road of a sectional road(m)

Number of the number of entrances and
Entrances/Exits exists within a section
Shoulder shoulder exists=1, not exists=0
Width of average width of shoulder
a Shoulder within a section(m)

Lighting System

the number of lighting systems

median strip exists=1, not exists=0

Median Strip form of a median strip
width of a median strip(m)
- average speed limit
Speed Limit within a section (km/h)
Traffic avergge daily tramg (ADT)
in a road section
Traffic of average daily traffic (ADT) of

Heavy Vehicles

heavy vehicles in a road section

Speed Limit speed limit control device exists=1,
Control Device not exists=0
Flatland flatland exists=1, not exists=0
Hill Area hill area exists=1, not exists=0

Mountain Area

mountain area exists=1, not exists=0

use of land as a residential area

Residence nearby exists=1, not exists=0
Shopping use of land as a shopping district
District around exists=1, not exists=0

use of land as a farmland
Farmland ) )
around exists=1, not exists=0
Industr use of land as an industrial area
y around exists=1, not exists=0
Crosswalk the number of crosswalks
Bus Stop the number of bus stops

Visibility Improvement

Facility

visibility improvement facility
exists=1, not exists=0
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4. AMF(Accident Modification Factor)
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Table 2. Accident Prediction Model of Rural Road

Segments
variable model 1 model 2
_ Coef. 0.561
Horizontal ™74 alue 3223
Curve
p—value 0.001
Coef. 0.119
Radius t-value 3.720
p—-value 0.000
Coef. 0.400 0.453
Concave ™=~ ove 2.091 2.033
Section
p—value 0.037 0.042
o Coef. -0.250 -0.243
Lighting ™" 1ue 3761 3203
System
p—value 0.000 0.001
Coef. -0.428
Flatland t-value —-2.476
p—value 0.013
_ Coef. 0.397
Mountain t-value 2.020
Area
p—value 0.043
Coef. 57.933 78.210
Crosswalk | t-value 1.973 2.806
p—value 0.049 0.005
Vuong 5.316 4.464
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Table 3. Accident Prediction of Local Road Sections

Application Factors
Variable Method 1 Method 2 Method 3
model 1 model 2 model 1 model 2 model 3 model 1 model 2 model 3
Horizontal Curve - 0.561 - - 0.316 - - 0.346
Radius 0.119 - 0.039 - - - 0.074 -
Concave Section 0.400 0.453 0.333 0.330 0.337 0.279 0.351 0.304
Lighting System -0.250 -0.243 -0.230 -0.244 -0.246 -0.233 -0.239 -0.234
Flatland -0.428 - - -0.411 - -0.514 - -
Mountain Area - 0.397 0.418 - 0.418 - 0.477 0.458
Crosswalk 57.933 78.210 - 56.146 53.325 67.734 64.600 62.480
In(L) -214.085 | —218.425 | —-214731 | -212.934 | —-211.289 | —-212.399 | —-211.103 —211.181
Vuong Statistic 5.316 4.464 5.484 5.078 4.805 5.504 4.833 4.692
d.f 6 6 6 6 7 5 6 6
AIC 440.170 448.85 441.461 437.868 436.578 434.799 434.206 434.361
¥ Method 1: EXPO xexp(o. +B,x, +-+-+,x,)
X Method 21 (365 Length x10°) x exp(ct + AADT +B,X, +---+B,X,)

% Method 3: exp(or+ EXPO+B.X, +-+B,X,)
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Table 4. Horiznotal Curve AMF Selection
Method 3
model 1 | model 2 | model 3 B Avg.
coef, | —0.514 - - -0.293 -
MPB -0.25 - - -0.31 -
MAD 113 - - 118 -
AME = 0047-Cwl (Cw = 8.26)
=1.474 (¢, >8.26)
7|, €. = 1/2414H (km)
Table 5. Radius AMF Selection
Method 3
model 1 | model 2 | model 3 B Avg.
coef. - 0.074 - 0.047 -
MPB - -0.63 - -0.55 -
MAD - 1.40 - 1.34 -
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Table 6. Concave Section AMF Selection

Method 3
model 1 | model 2 | model 3 B Avg.
coef. 0.279 0.351 0.304 - 0.311
MPB | —0.476 | —0.490 | —0.481 - -0.482
MAD 1.291 1.300 1.294 - 1.295
4.2.3. ZHAIM
ZPAE HEE AMFO| 2AATE AwEd 1o
Z Aol YA By 3 AR SRIES] HE Fo
AMFE 7WEet gro] 7 243 2oz yepd,
719 zqqma~ 850m= 16719 2ol 9l& wj =1
o] = WHTh oF 98%S AR e st
chAlge) 205 299 Aelsk oF 50mE WA % A
o Agstcka BT}, ZHANS WAZ F BF
Apae] chepgt Aol Al Abne] FEHe Fi aclow
PR Qle, oRzkeAoIA] Ajee] Az ool 74
72l 2 Srsjsi Adou BuAF ol Afad] g
shd] 2 w80l Hi ANE A FEY 49 w4
ol vle Fzd, HH2E 5 optxro] 47 tw

o FHAAE) BRE 3 FH
Qsirtn BAs

24149 Fol B

AMFi= ¢~0239Li (Ll = 167H/¥Z_]:)
=0.02 (Li> 1671/7+7h)

7|4, Li= ZGAA 74

Table 7. Lighting System AMF Selection

Method 3
model 1 | model 2 | model 3 B Avag.
coef. | —0.233 | —0.239 | —0.234 - -0.235
MPB | —0.287 | —0.285 | —0.286 - —-0.286
MAD 1.189 1.189 1.190 - 1.190
424, tE:

Az A B9 ge 7
Heest g gk 5

naae) 902 91
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©
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© E2H] FAsht B2t Ftof shte] 7H o)
G/ o] Hayael FHo] W5 H EAH ERo] g
o] W FrtoltaL & 4= itk FHEE=E AT 2
Ao EohE wEwsety o 4 9lon LFo] Y

=
= AR e AR o el QT ARE AT =
270 &ejAR] ¢ FHRE = 0.07/mE
et o] 1kmTtol 10719 HAvkREr} 2As=
A0 & 100mutth o =7F 25t Aolc), 23y
X}ﬂ Azt Y-S oA PR = BeaE £4

FuL o] Fohe HANAE S A 2
XFE— AAA, A o2 vg 4 Qe Weto] Basi,

AMF .= 0070w (Cw = 0.01lcrosswalk/m)
=1.492 (cw> 0.0lcrosswalk/m)
A7IA, cw=TEHAR & JFHE T

Table 8. Crosswalk AMF Selection

Method 3
model 1 | model 2 | model 3 B Avg.
coef. | 67.734 | 64.600 | 62480 | 40.017 | 64.938
MPB | —0.469 | —0.467 | —0.465 | —0.451 | —0.467
MAD 1.266 1.266 1.266 1.264 1.266
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4.27. AMF &3
AAE AMFE Z37)80] A3 oA Bato] of
et At 2 S AesitieE B2 o3 o

AMF=0.598 - f1 3 92} QIAX T 2 o2 Heolthd AMFO] 7t
AMF.=1314-m Bit= AT 4 o) git}, mheba] B Aqtoa= 2
4714, f1=87) B 7 9] 307449 HolEE o SHalel AEAfolE
Hz=1 19 A&=0
(=1, 291 A18=0) Table 11. AMF Vertification
714 m=AFX
O:] ] _]’ ] AMF MPB MAD
(AHA=1, 719] 2]%= 0) Horeizontal Curve 134 —0726| 1213
e().1l47-(fw/
Table 9. Flatland AMF Selection Radius (Cwl < 826) —0645| 1151
1474 ’ ’
Method 3 (cwl > 8.26)
model 1| model 2| model 3| B Avg. Concave Section 1322 ~0.663| 1.154
coef, | —0.514 - - -0.293 -
e*O.ZB‘)LI
MPB | -0.25 — — ~03 — Lighting (Li < 16/segment) 0341 | 1042
MAD | 113 - - 1.18 - System 0.02 ' '
(Li > 16/segment)
Table 10. Mountain Area AMF Selection Flatland 0598 ~0245 | 0859
Method 3 Mountain Area 1.314 -0.598 | 1.089
model 1 | model 2 | model 3 B Avg. £40017:Cw
coef. - 0.477 0.458 0.273 0.468 (cw =< 0.01cw/m)
Crosswalk -0.612 | 1.131
MPB - -0.50 | -0.49 | -047 | -0.50 1.492
MAD - 1205 | 1293 | 1278 | 1294 (cw >0.01cw/m)
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