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Abstract

This study aims to evaluate the accident reduction effects of ‘Section Speed Enforcement System’ (SSES)
operation in freeways. In pursuing the above, this study collects the accident data for 5 years (2 years before
operation and 3 years after operation) at all 9 sections where SSESs are operated, and evaluates annually the
effects before and after operation using the comparison group method (C.G. Method). The measures of
effectiveness are total accidents (TAs), fatal and serious accidents (FSAs), total injuries (TIs) and fatal and serious
injuries (FSIs). The main results are as follows. First, TAs and TIs are reduced to 41.7 and 17.1%, respectively.
Second, FSAs and FSIs are reduced to 41.7 and 32.2%, respectively. Therefore, SSES has more effectiveness at
fatal and serious accident. Third, the accident reduction effect has been increasing, and particularly the effect of
‘after three years' is evaluated to be notable.
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Table 1. Current operational conditions of SSES (Dec,, 2012)
Route Length of Operation .. .

No. Route D Secti%n(km) pDate Direction

1 Yeongdong 50 74 07.12.26. Down

2 Seohaean 15 9.1 08.01.15. Up

3 Jungang 55 5.6 08.02.21. Down

4 Jungbu 45 14.1 08.12.20. Down

5  Seohaean 15 9.1 08.12.24. Up

6  Pyeung.Jaechon 40 5.7 08.12.24. Up

7 Tong.Daejeon 35 15 08.12.30. Down

8  Yeungdong 50 10.4 09.02.01. Up

9  Yeungdong 50 10.8 11.12.07. Down
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Table 2. Summary of differences with previous studies

Traffic Accident Reduction Effects of Section Speed Enforcement Systems(SSES) Operation in Freeways
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27 &8gth(Table 3 #x).

Type Yun(2011) Jung(2012) This study(2013)
No. of site 8 9 9
No. of observation site(% of sample) 3(37.5%) 7(66.7%) 9(100%)
Data collection period(yr.) 3 2 5
MOE TAs TAs, Tls TAs, FSAs, FAs, SAs, Tls, FSls, Fls, Sls

Index for Comparison group AADT, Link length

Upstream, Downstream  AADT, Link length, % of bus, No. of curve

* TAs: Total Accidents / FSAs : Fatal and serious accidents
* Tls : Total injuries / FSls : Fatal and serious injuries

* FAs : Fatal accidents / SAs : Serious accidents

* Fls : Fatal injuries / Sls : Serious injuries
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Table 4. Characteristics of treatment and comparison groups

No. Type

Link
(IC to 1Q)

Length

(km)

AADT

Ratio No. of
of bus curve

1

—

AN 4N 40 A0 40 40 40 40

C

Dunnae - Meyonon
Sinrim - Namwonju
Songak - Seopyeongtaek
Yangsan - Tongdosahipass
Danyang - Punggi
Deokyusan - Muju
Chungju - Goesan
Yeongdong - Geumgang
Seopyeongtaek - Songak
Yangsan - Tongdosahipass
Songtan - Cheongbuk
Chilwon - Chilseo
Sancheong - Dansung
Daecheon - Gwangcheon
Meyonon - Dunnae
Sinrim - Namwonju
GangreungJCT - Hoengye
Uisung - Namandong

17.0
18.6
12.7
128
17.0
16.0
155
16.0
12.7
128

5.2

5.2
18.6
19.7
17.0
18.6
22.6
2.7

27,904
25,256
72,829
64,340
14,509
13,078
39,39
33,262
72,829
64,340
53,479
53,540
19,309
22,488
27,904
25,256
24,293
20,631

0.069
0.054
0.034
0.035
0.054
0.075
0.063
0.029
0.034
0.035
0.047
0.034
0.045
0.032
0.069
0.054
0.072
0.056

5
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* T : Treatment Group
* C . Comparison Group

Table 5. Average accidents of both groups during before-and-after period

Before(2yr.)

After(3yr.)

Average No. of Accidents

Average No. of Injuries

Average No. of Accidents

Average No. of Injuries

Type No. Ser i
sum Fatal " Slight Y
ous Report

No. of Injury
Sum  Fatal Seri-

Sum

ous

Slight

Injury Sum  Fatal

Report

Seri- . .. Injury
pu. Slight Report Sum

Fatal

Injury

Seri-

Sum

ous

Slight

Injury
Report

Treat 1 800 150 450 200 000
ment 400 000 200 200 000
Group 3 200 000 200 000 000

4 100 050 050 000 0.00
850 100 500 200 050
000 000 000 000 000
100 050 050 000 0.00
700 050 550 100 000
350 000 150 200 000

©w o~ o w;

2350 200 21.50
9.00 000 9.00
400 000 400
13.00 050 1250
3350 150 32.00
000 000 0.00
150 050 1.00
3400 1.00 33.00
850 000 850

Sum 3500 400 2150 9.00 050 127.00 5.50 121.50

Comp 1 800 200 500 100 000
arison 2 1400 200 900 300 000
Group 3 600 100 400 100 000
4 750 150 500 100 000
5 1100 100 800 200 000
6 150 000 150 000 0.0
7 1000 150 600 250 000
8 1000 200 650 150 000
9 600 050 350 200 000

2400 200 22.00
3300 200 31.00
2100 300 18.00
2100 150 1950
2350 1.00 2250
550 000 550
3050 150 29.00
2600 300 23.00
1150 1.50 10.00

Sum 7400 11.50 4850 1400 0.00 196.00 15.50 180.50

750
3.00
400
5.00
15.00
0.00
1.00
1450
2.00
52.00
15.00
13.00
10.00
12.00
12.00
250
9.00
14.00
2.00
89.50

14.00
6.00
0.00
750

16.50
0.00
0.00

1850
6.50

69.00
7.00

17.00
8.00
7.00

10.00
1.00

19.50
9.00
750

86.00

0.00
0.00
0.00
0.00
050
0.00
0.00
0.00
0.00
050
0.00
1.00
0.00
050
050
2.00
050
0.00
050
5.00

8.67
400
0.00
1.67
533
0.00
133
400
1.00
26.00
8.00
12,67
833
133
1167
1.67
1267
633
9.00
17.61

100 367 400 000 43.00
067 167 133 033 933
000 033 000 000 167
000 067 100 000 267
000 300 200 033 1667
000 000 000 000 0.00
067 067 000 000 200
033 167 200 0.00 10.00
000 100 000 000 800
267 1267 1033 067 9333
033 600 167 000 18.00
167 800 233 067 28.00
133 567 133 000 2267
133 333 267 000 1367
133 700 267 067 2367
000 133 033 000 233
133 867 267 000 3200
033 500 100 000 12.00
200 400 300 000 19.00

967 49.00 17.67 133 17133 10.67 160.67

133
033
0.00
0.00
0.00
0.00
0.67
033
0.00
267
0.67
200
133
133
133
0.00
1.67
033
2.00

1167
9.00
1.67
267

16.67
0.00
133
9.67
8.00

8.67 3167
433 433
133 033
167 1.00
6.67 9.67
0.00 0.0
100 0.00
333 633
8.00 0.0

90.67 3500 5333

1733 1
2600 1
2133 1
1233

233 1
233
3033
11.67
17.00

067 633
567 867
200 833
700 533
300 767
133 1.00

1633 1367

700 433
8.00 9.00

91.00 6433

0.00
033
0.00
0.00
033
0.00
0.00
0.00
0.00
0.67
033
1.67
1.00
0.00
1.67
0.00
033
033
0.00
533
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Table 6. Traffic volume of treatment and comparison groups

Table 8. Results of total accidents(TAs)

No. Type 2006 2007 2008 2009 2010 2011 2012 Parameter Total st yr. 2nd yr. 3th yr.
1T 22,239 24,575 20,023 20,167 23,114 28,114 27,904 Ny, 35.0 35.0 35.0 35.0
C 21,401 22,473 13,812 13,125 22,279 25,007 25,256 Ny 26.0 30.0 28.0 20.0
2 T 59,140 60,991 67,915 68,423 72,010 74,790 72,829 N, 74.0 74.0 74.0 74.0
C 63,906 66,558 61,380 58,984 61,087 64,214 64,340 N, 71.7 75.0 83.0 75.0
37 12,505 12,909 12,668 13,341 14,642 14,601 14,509 A 26.0 30.0 28.0 20.0
C 16,478 15,698 13,183 13,702 16,225 16,117 13,078 ™ 36.2 35.0 38.7 35.0
4 T 33,628 34,381 32,243 34,083 40,151 38,772 39,39 0 10.24 5.00 10.73 15.00
C 43,344 48922 31,144 32,981 35,407 35,426 33,262 0 0.68 0.81 0.69 0.54
5 T 59,140 60,991 67,915 68,423 72,010 74,790 72,829 a(6) 62.24 65.00 66.73 55.00
C 63,906 66,558 61,380 58,984 61,087 64,214 64,340 a(9) 0.03 0.04 0.03 0.02
6 T 48,612 51,201 50,382 51,608 57,795 59,463 53,479 E 32.0% 18.0% 31.4% 45.9%
C 39,073 39,833 44,490 45,987 51,145 54,100 53,540 * Af = A{Md: observed number of accidents at treatment site during the
after perio
7 l ;2’[11:35 3(5)';:3191 ;;’ﬁ; ;g‘;ﬁ ;g’?gg ;g’gg ;g'igg * N, . observed number of accidents at treatment site during the before
, , ' § . 2 ¥ period
8 T 22,239 24,575 20,023 20,167 23,114 28,114 27,904 *;A)Ve;;io:d observed number of accidents at comparison site during the after
c 21401 22,473 13,812 13125 22,279 25,007 25,256 * N, . observed number of accidents at comparison site during the after
9 T 20,961 18,546 21,158 21,366 23,601 24,719 24,293 period
C 18194 18.803 17.687 19159 20595 20618 20631 * 7 : expected number of accidents without the treatment
J 0 J ! ! ! ! *§ @ number of accidents which has been reduced
: (T: . Ereatme_nt Ggoup *¢ . odds ratio(index of effectiveness)
. Comparison Group
. . A WAt A A A2"E =5lehA
Table 7. Trends of accidents(comparison groups) roro = )
Classifica Before After ke w o dE = areAta 36.22100 Hla) °F 10.24
ton 2y, Tyr. 1y 2yr. 3yr el A AL 26.07d0] LAFH o, 3d Hi oF 32.0%]
TAs 78 70 75 83 75 -0.98 AlnAS aga) 9o Aoz BAHD
FAs 14 9 10 10 9 -10.46 . - - _
SAs 8 49 4 51 47 052 AR Alzte] Sl wt gt
FSAS 62 58 59 61 5  -251 A2k S7kete MdS ek glem, 194 18.0%
B s mes D 2L N 338 madsbl 45.0%2
S -17. -
Sis 89 9 97 13 73  -483 Age B3k 3R S7Iske Jlem RMEn
FSls 108 102 110 113 8 609 oo A]*E“ =9 F 3daRE AA Alnzds S

A A AR BEUE FEA] EHE A9
Abggel AEIA gke wlmageld WA B

2
N Az Alal Hgk= Table 7iP 2o

Eisil
:

A EYUEII} ZolrlE Ao Fetker),

2) Al 2 SAH AT

B

TAAEA| 28 EQe] M2 o]t wEALT B4
A4-(FSAs) #AaIE= Table 99 ).

Table 9. Results of fatal and serious accidents(FSAs)

=09 me AA g L

#ag3E Table 87 2t}

Ba%

Parameter Total 1st yr. 2nd yr. 3th yr.
Ny, 26 26 26 26
N, 15 18 18 10
N, 60 60 60 60
N, 59 59 61 56
A 15 18 18 10
T 24.5 24.7 255 234
) 9.19 6.66 7.50 13.41
0 0.58 0.68 0.66 0.40
o () 39.86 42.66 43,50 3341
a(9) 0.04 0.04 0.04 0.02
E 41.7% 32.0% 34.2% 60.2%
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Table 10. Results of fatal accidents(FAs)

Parameter Total 1st yr. 2nd yr. 3th yr.
Ny, 40 40 4.0 4.0
N, 2.7 3.0 4.0 1.0
N, 1.5 115 1.5 1.5
N, 9.7 10.0 10.0 9.0
A 2.7 3.0 4.0 1.0
m 3.1 32 32 2.9
5 0.42 0.20 -0.80 1.88
0 0.60 0.65 0.87 0.24
o (6) 5.76 6.20 7.20 3.88
a(9) 0.22 0.24 0.37 0.07
E 13.7% 6.3% -25.0% 65.3%
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Table 12. Results of total injuries(Tls)

Table 11. Results of serious accidents(SAs) Parameter Total It yr. ondyr.  3thoyr.
Parameter Total 1st yr. 2nd yr. 3th yr. N, 1270 127.0 127.0 127.0
ooommm e s w ow
N, 485 485 485 485 Ny 196.0 196.0 196.0 196.0
N, 49.0 49.0 51.0 47.0 N, 171.3 180.0 188.0 146.0
A 127 15.0 14.0 9.0 A 933 119.0 101.0 60.0
m 213 213 222 204 s 110.5 116.0 121.2 94.1
d 8.61 6.28 8.15 1.4 0 17.12 -2.96 20.20 34.12
) 0.55 0.65 0.58 0.4 0 0.83 1.01 0.82 0.63
a(5) 33.95 36.28 36.15 29.41 o (0) 203.79 235.04 222.20 154.12
a(6) 0.04 0.05 0.04 0.03 a(0) 0.01 0.02 0.01 0.01
E 40.5% 29.5% 36.8% 55.9% E 17.1% -0.7% 18.2% 37.5%
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Table 13. Results of fatal and serious injuries(FSls)

Table 15. Results of serious injuries(Sls)

Parameter Total 1st yr. 2nd yr. 3th yr. Parameter Total 1st yr. 2nd yr. 3th yr.
N, 58 58 58 58 N, 52.0 520 520 520
N, 39 48 49 20 N, 35.0 41.0 45.0 19.0
i\ oo W e
N w : : : :

12 L I & A 35,0 210 150 190
A 39 48 49 20 . 523 557 59.2 419
™ 5.5 59.7 613 456 8 17.29 14.73 14.18 22.94
P 16,51 11,67 1230 2557 ; 06 071 073 043
4 0.68 0.78 0.77 0.42 o (6) 87.29 %73 10418 60.94
o(s) 94,51 107.67 11030 6557 o) 002 002 002 001
a(6) 0.02 002 0.2 0.01 g 3%  264%  240%  547%
E 322%  24%  28%  5.7%

Table 14, Results of fatal injuries(Fls)

Parameter Total 1st yr. 2nd yr. 3th yr.
Ny, 5.5 5.5 55 55
N, 2.7 3.0 40 1.0
N, 15.5 15.5 15.5 15.5

- 10.7 13.0 10.0 9.0
A 2.7 3.0 40 1.0
T 3.6 43 33 3.0
) 0.89 133 -0.67 2.00
0 0.56 0.52 0.89 0.25
o (8) 6.23 733 733 4.00
a(0) 0.19 0.14 0.38 0.08
E 24.9% 30.8% -20.0% 66.7%
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Table 16. Summary of 95-percentile confidence interval
Type Total +1 +2 +3
Total accidents 1.02 1.21 1.02 0.84
0.68 0.81 0.69 0.54
0.34 0.42 0.35 0.25
Fatal and serious 0.95 1.09 1.05 0.69

accidents 0.58 0.68 0.66 0.40
0.21 0.27 0.26 0.1
Total injuries 1.06 1.26 1.03 0.83

0.83 1.01 0.82 0.63
0.60 0.75 0.60 0.42
Fatal and serious 0.95 1.07 1.06 0.64
injuries 0.68 0.78 0.77 0.42
0.40 0.48 0.48 0.20

4
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Figure 1. Summary of accident reduction
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Figure 2. Summary of injury reduction
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Table 17. Comparison among various methods

Evaluation Accident Injury
TAs FSAs Tls FSls
Simple before-after 257% 39.9% 265% 322%

evaluation method

Before-after evaluation 292% 385% 15.9% 30.4%
with yoked comparisons

Before-after evaluation 320% M1.7% 171% 322%
with comparison group
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