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ABSTRACT

In the past, expressways focused on mobility. However, the paradigm of expressways fuction today has been changed from fast
expressways to safe expressways as people’s quality of living and consciousness level heightened. In 2012, 3,550 traffic accidents
occurred on expressways and 371 people died. The fatality rate of traffic accidents on expressways is almost twice that on general
national roads. This study developed accident forecast models (safety performance functions) based on the number of traffic accidents
and traffic volumes on six major lines on expressways. It is difficult to forecast safety performance functions for each expressway line
because the lines and the scales of expressways are different from each other; therefore, integrated safety performance functions of six
lines were determined first, and the coefficients, which can correct the traffic accidents on each line, were calculated. It is believed that
this study will contribute in the safer management of expressways by being used as basic information in the establishment of traffic
safety strategies for each expressway line in prevention of traffic accidents. Moreover, more studies would be required in the future,
which would suggest reliable accident forecasts by calculating correction coefficients by line through integrated models by groups
dependent on the characteristics of each line.
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Table 1. Data Temporal Scope

Division Content
® A~CClass : 2007~2010
Traffic .
. = Traffic accident data by Korea Expressway
accident .
Corporation
Traffic | = 2007~2010
volume | ® Korea Institute of Construction Technology(TAAS)
Section .
| |
length Design document(Recent year)
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uv_,] e s A Table 2), :,17]- B 2= [C Table 3. Segment Length by Route (unit: km)
2 JCT=3k 'E“:i‘——r_ PHellA] Eold AL T 95%0l4] o] Route Section number | Section length(km)
3] @2 Ao 2 FANHUAL, FolatE e Chi Square Test} Gyeongbu 360 9.01+5.92
Kolmogorov-Smimov Test X5 f-<Jgh o2 T”EF”E}. wh, Seohaean 296 9.19+5.20
AT BEPHL WAl HANIER A Fsk= Chi Yeongdong 240 8.0645.37
Square TestollA] -FrofslA] &2 Zlo 2 5—415]};}. o= ko] Jungbunaeryuk 200 10.95+4.36
7} gol AL $)A] W Zero Accident’} Q& F1Fo] T Honam 232 6.67+3.60
ZA)Et] GoJEkA] ke s A& Ao w FukEch ueba Jungang 192 11.08+5.52
Table 2. Goodness-of-Fit Test
IC-IC(JCT) section segmentation Homogeneous geometric segmentation
Fitted Density Fitted Density
0.20 100
0.10 0.50
™ 50 10, 15, _— 25, Y 1. 2, 3. 4 5
Input Values Input Values
= input  iegative Bnomal ® Porssan | = Input  fiegative Bnomial ® Poisson |
Significant probability 95% Significant probability 95%
Chi2 value 14 Chi2 value -
Chi2 threshold value 19.7 Chi2 threshold value -
Negative Binomial Significance test result Accept Negative Binomial Significance test result N/A
K-S value 0.0364 K-S value 0.0053
K-S threshold value 0.0711 K-S threshold value 0.0152
Significance test result Accept Significance test result Accept
Significant probability 95% Significant probability 95%
Chi2 value 181 Chi2 value -
Chi2 threshold value 14.1 Chi2 threshold value -
Poisson Significance test result Reject Poisson Significance test result N/A
K-S value 0.169 K-S value 0.0116
K-S threshold value 0.0711 K-S threshold value 0.0152
Significance test result Reject Significance test result Accept
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Table 4. Traffic Accident Frequency by Route (unit : number)

Table 6. Safety Performance Function Type

Route 2007 2008 2009 2010
Gyeongbu 5.83+4.50 | 5.33£3.95 | 4.64+3.96 | 4.38+3.89
Seohaean 3.83+2.20 | 3.30+2.79 | 3.37+2.54 | 3.00+2.32
Yeongdong 3.60+2.88 | 3.55+2.90 | 3.26+2.30 | 3.11+2.73
Jungbunaeryuk | 3.17+3.00 | 3.44+2.87 | 3.52+2.87 | 3.54+2.78
Honam 3.07£2.17 | 2.77+2.54 | 2.73+£2.73 | 2.40+2.40
Jungang 2.40+£1.92 | 2.77£2.50 | 2.70£1.99 | 2.03+1.59
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Table 5. AADT by Route (unit : vehicles/year)

(a+B,AADT+ B,L)

Type A Noredicted = €
Type B j\fprﬁdl{)fﬁd = AADT?I ° Length ) en
Type C Nyredictea = AADT” « Length”™ « ¢

Route 2007 2008 2009 2010
Gyoonghu 48,153 43,650 43,918 46,519
423705 | 23207 | £22369 | 22,802

Seohacan 24,633 26,390 27,116 27,514
402485 | 22,793 | 23.157 | +22,622

Yoongdong 39,685 40,606 41,152 43,143
423,196 | +24.447 | £25.164 | 25394

Jungbunaeryuk 14,436 15,579 16,436 17,350
+4,840 +5,445 +5,683 +7,418

Honam 18,072 17,776 18,783 20,388
+6,101 +5,767 +6,349 +7,141

Jungang 12,062+ | 11,270 12,171 13,580
10,153 +8,976 9700 | +10,524
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FEGE /ISl Qa1 URERC 2 Table 67 o] SHATE]
Exponential 3] 2]4= FE|2 WFg=]aL Qlr) Avkzel Solat
3R] Type A9t SRS gholl AAZU(Ln)yE FFHO=A
(Log-transformation) 23] ez} 7-4|3}e Type B, CE 57
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REe] Ful= AR AElds gHsP] flete] F 492007~
20109 7F &g FQ 67 =418 o 2 Cross-validation
= AAste] B¥e] AREs vlw-Aste] A4k
Cross-validation®] 43318 A| Alaats 5 f1eje] Hvks
Al B ErE TR WA AlAs R 3 ok
TS B3l TS ARSE dSskal AR 4
Al B2} 2125 d127k2] Mean absolute Deviation (MAD)Z
Hlwdh= o 2 FEQITh vk o 2 AT oS3k
2ot ZSrE BEe] Age] Frial e 4= glow, HeE
0le]e] AfRLEE 53] Cross-validations 2rJsle] 44 #39

H s Table 79 2t

Table 7. Estimated Safety Performance Function

Coefficient
Regression | Model Constant () B, for AADT 3, for length
model type
Estimate | P-value | Estimate | P-value | Estimate | P-value
A
0.118 | 0.246 (0.000013| 0.000 | 0.085 | 0.000
(0.174)
NB
(over B
. . . -6.475 | 0.000 |0.572324| 0.000 - -
dispersion | (=0)
parameter) p
-5.1 . 4 . . .
(0.490) 5.177 | 0.000 [0.485338| 0.000 | 0.773 | 0.000
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Table 8. MAD by Cross-Validation

. Mean Absolute Deviati
Regression model Model type ean Absolute Deviation
(SD)
NB A 2.180 (1.98)
(over-dispersion B 2.048 (1.81)
parameter) C 1.956 (1.65)

<ol LpR] ik aEAtal AlEe]
= el ARdE dISSE Aoty 28 yHA
kel A ASH 5wk 2lole] Huigiel MADE F3l ¥
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< 53l MADZ} 7V 2R B39] SRl AADTS} 77Fde]
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Table 9. Expressway Safety Performance Function

SPF type Ny odicted = AADT™ « Length’ « ¢
Observed value 1,520
Log-Likelihood -3382.129
Pseudo-R2 0.0858
Division Coefficient St?iérd t-value ;;fg;i?ﬁ:;
Constant(c) | -5.509518 | 0.2444166 -22.54 **
L(8,) 0.8444498 | 0.0260612 32.40 **
AADT(5,) 0.4981101 | 0.0213423 23.39 *k
O‘;Zr:fl;‘zle;‘ton 0.1719141 | 0.0150063

** . Coefficients are statistically significant at 99% level of confidence.

42 LA EEAR Sh
SEyEle] Z&=2E 20134
Zol Qlow, 7 wahE WA P B WE S4e] HiSsht
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Table 10. Calibration Coefficients(by year, by route)

Total Total o

Route Year observed estimated Cal 1bralt10n
accident accident Coefficients

2010 412 449 0.92

2009 436 433 1.01

Gyeong-bu 2008 501 429 1.17

2007 548 458 1.20

2007~2010 1,897 1,769 1.07

2010 219 251 0.87

2009 226 247 0.91

Seohaean 2008 259 242 1.07

2007 264 229 1.15

2007~2010 968 969 1.00

2010 193 228 0.85

2009 202 221 0.91

f;’r?gg' 2008 220 21 1.00

2007 223 222 1.00

2007~2010 838 892 0.94

2010 184 200 0.92

2009 185 187 0.99

Jungbu-nae 2008 183 182 1.01

ryuk 2007 165 175 0.94

2007~2010 711 744 0.96

2010 147 151 0.97

2009 164 146 1.12

Honam 2008 166 142 1.17

2007 184 141 1.30

2007~2010 661 580 1.14

2010 104 158 0.66

2009 115 149 0.77

Jungang 2008 120 144 0.83

2007 119 148 0.80

2007~2010 458 600 0.76
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