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Abstract @ According to the National Police Agency, point-to-point speed enforcement
system is being installed and operated in 97 sections across the country. It is more
effective than other enforcement systems in terms of stabilizing the traffic flow and
inhibiting the kangaroo effect. But it is only 5.1% of the total enforcement systems. The
National Police Agency is also aware that its operation ratio is very low and it is
necessary to expand point-to-point speed enforcement system. Hence, this study aims
to provide the expansion basis of the point-to-point speed enforcement operation
through analysis of the guantitative effects and development the accident prediction
model. Firstly, this study analyzed the effectiveness of point-to-point speed
enforcement system. Naive before-after study and comparison group method(C-G
Method) were used as methodologies of analyzing the effectiveness. The result of using
the naive before-after study was significant. Total accidents, EPDOs and casualty
crashes decreased by 42.15%, 70.64% and 45.30% respectively. And average speed and
the ratio of exceeding speed limit decreased by 6.92% and 20.50%p respectively.
Moreover, using the C-G method total accidents, EPDOs and casualty crashes
decreased by 31.35%, 66.62% and 10.04% respectively. And average speed and the ratio
of exceeding speed limit decreased by 3.49% and 56.65%p respectively. Secondly, this
study developed a prediction model for the probability of casualty crash. It was
dependant on factors of traffic volume, ratio of exceeding speed limit, ratio of heavy
vehicle, ratio of curve section, and presence of point-to-point speed enforcement.
Finally, this study selected the most danger sections to the major highway and evaluated
proper installation sections to the recent installation section by applying the accident
prediction model. The results of this study are expected to be useful in establishing the
installation standards for the point-to-point speed enforcement system.
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Table 1. Result of accident analysis(Naive before—after study)
Before After % Change t-value

Total accident

(annual average) 3.87 224 42.15 2,767
EPDO 26.05 7.65 -70.64 1.674"

1)
Casualty crash 1.54 0.84 4535 1.833°

(annual average)

ok

p<0.1 "p<0.05 "p<0.01
Deasualty crash : a crash that results in at least one person killed or injured.
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Table 2, Result of accident analysis(C—G Method)

Total accident EPDO Casualty crash
(annual average) (annual average)
Number of accident in
target group(Before) 185 26.05 B
Number of accident in
target group(After) (\) 109 765 37
Number of accident in
comparison group 133 13.65 61
(Before)
Numbqr of accident in 115 12.89 34
comparison group(After)
Number of prediction
accident in target 158.77 22.92 41.13
group(After) ()
Reduction in accident(5) 47.77 15.27 4.13
Effectiveness Index(6) 0.67 0.28 0.84
Variation rate(%) -31.35 -66.62 -10.04

BREE, APEE Zij)
S Table 31} Ztc}

Table 3. Result of speed analysis(Naive before—after study)
Before After % Change | t-value
Average speed | 97.57 knvh | 90.82 kivh | -6.92% | 4.156™

Ratio of exceeding
the speed limit

28.76% 826% | -20.50%p | 3.388"

p<0.1 Tp<0.05 "p<0.01
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Table 4. Result of speed analysis(C—G Method)

Average speed Ratio of exceeding the
8¢ spec speed limit
Speed in target group(Before) 97.57km’h 28.76%
Speed in target o
group(Afier) (1) 90.82km/h 8.26%
Speed in comparison 98 96kt 35.03%
group(Before) ’ ’
Speed in comparison 96 41kt 23.87%
group(After) ’ ’
Prediction Speed
in target group(After) (7) 94.10 19.05
Reduction in speed(d) 3.28 10.79
Effectiveness Index(6) 0.93 0.39
Variation rate(%o) -3.49 -56.65
147



O

S Age FAEE 349%, AEE 2o
56.65%2 UEPEOm, A&A HE(9) E3F BT 15T}
27 et FRbasge) AR A e, ARk
= 2ablE e B37h eE S 4= gl

S B4 A SR dAle A SES

dage] ZAF devadis 28 £4T B4R
o & g gt WE Zlow H]

| whE
(halo effect) 2 <QI8f| s 7kl &= 1A
n Ao ddEch

3.3.3 A&
PrbekAR) A7) o] o A
ZwlolMo] Al g4 w9
2% 7hh B e b
o BAg sastelon], BA A B A9 o
3 GAVE Aake Bolth AR Zha Fake] A
A7hwg whdats EPDOC| A$ 714

ol
A
(=D
2

>~
1o =

o x4
Hrlr & of

pau)
lo
il
v
luj
v
lo
=
1P
1
oy

>,
l:op
A=)
1o
oM,
o
N
@

b

1B
31
=)
2
ok
s
1
B

=
o
1
of,
N
)
2
1o
2,
o
-
)
’d
1B

1
<2
m {
oo
it
(98]

=]
M w7k AR F QEstng gaew §
AR ARS] 79 &0 = lg)] WA sH

3t 1ol @A7E 9lom), EPDOS) -

1o =2
N £
fot )
H1 £
»a Lo
nx o
o 7
_IlrLl o
flo -
4>
K (L
it
= o
£ o
(A 2
o__‘E{‘. K
B o
> o2
R O‘W r9|1_', R AN o,
02“; ol oF, > T;l Ll £

Achol - 0| 5!

- 2H4
HEGHISel AT Aol WA el
SIARL A=, mTA=0'Y] WY HeR, SR
g e 93] 2XAE HRY F o|RslE &
WZ=o] BERS o|E3 4 Qe og mAAY T
A4S E8snh
E‘O‘QJ —7?:;(3% }‘\‘}(3)‘7’4' 71?—_}—9—111’ 0117]}\‘] 60» /815 Y ﬁp
249 maolth 2 ARAloR A@e 2e 3

= o
o
I

Ply=1a,...x,)=7(x)....z,)
B exp(ﬂ0+ﬁlx+---+ﬁpa:p)
-~ 1+exp(By+ B+ + B,
__explz) _ 1 _ 1
1+exp(z) 1+exp(—z) 1+4+exp(—z2)

40)
z=By+ 0+ +p6,m, 21(4)

4.2 60lE] 7%

AESRE A AT Bl Age 28 7719
TR X A - F el AgusnE of
Ao SSich ER ST o] ol u AL WAy
of B w1 4 Grky WHEE ER2Y, WEL
A=A e doles +hs Erx
G2, WEDAA EY, 3 §EY Folu,

20 WEY A, FEEE, SELY 2
ARSE 2T, BAZAL ARSE, TG

g
off

_{

o8 &2 g8 2AAe sARAe Syu
sfol] Tisk wheso] WS o3t A
dlole] 7F gei7t ek 2wt gho] Aolsd
o} whebd, mEe] A9 T W H ©
Fm7} 7] v AImaE FHeto] Hlole
bR ZolaA soir.

i

(e
&

olo

N fo  fo Lo
Lo g

.
.

4.3 Y jfat

B ol he AtacEndg As 98 SA97]
] SPSS 24.0& ©]-88FATh ARRE WG thAF 77F

N
B
A

7 2AME 598 doleE AT I boxplot,
vest B4E F3 BTt BAS BA5G
on|, WMAERre] ATAS sersly] 918 thERAA
2 sl 24 AL, mFY WEE FHAEY
H] NG, SR RIS, (2T BE), 7o)
ZAep), W] R, BAME, AA0lE MRSk

J. Korean Soc. Saf., Vol. 34, No. 5, 2019



TS| AR BT EA L A0SR Y
Table 5. Result of binary logistic regression analysis
Parameter B Std.Exr Walds df. sig. Exp(B)
Point-to-point speed enforcement installation(1) -0.679 0.408 2.766 1 0.096 0.507
Ratio of exceeding the speed limit 0.051 0.013 16.279 1 0.000 1.052
Ln(traffic/lane) 0.829 0.25 10.611 1 0.001 2.291
Ratio of heavy vehicle 0.035 0.021 2.738 1 0.098 1.035
Ratio of curve section 0.020 0.009 4.633 1 0.031 1.021
Constatnt -12.385 3.209 14.900 1 0.000 0.000
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gt =AY SEAS AAIRE 23}, dEvkE = 2 AFE FE N ARLSR YY) A b
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o thepstry sot 2 A gyl Hgsto] st Wy
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Table 6. Result of applying the prediction model for the recent
installation section(probability of casualty crash)

No. Section Before(%) After(%)
1 Seoul ring(45.2-54.4) 28.45 3.06
2 Cheongju Sangju(8.9-23.9) 28.05 11.03
3 | Honam expressway branch(45.1-39.0) 37.48 16.38
4 | Honam expressway branch(41.6-49.5) 59.78 20.56
5 Cheongju-Sangju(24.4-9.4) 71.55 11.52
6 Gyeongbu(247.8-233.7) 76.72 24.11
7 Gwangju Daegu(135.0-145.3) 7133 8.02
8 Suncheon wanju(97.7-113.0) 78.35 12.53
9 Donghae(70.7-80.8) 77.68 5.80
10 Yeongdong(65.6-56.2) 78.67 26.08
11 Donghae(80.8-70.7) 84.02 61.1
12 Suncheon wanju(22.5-6.8) 91.15 11.13
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2y Zg Ay, AX] Al iy uFjata Y EkEo| Table 8. Result of applying the prediction model for the
oF 20~80% 7Adl= Aog o =slgo AL Yeongdong expressway(probability of casualty crash)
(45.2-54.4), 7<4—,J]'—|—(8 9-23.9) el i‘a"X]/L(45.l—39.0) No. | Direction Section % oirac:islualty
AL A2 A el WSS 0 b
ji o ;7}4 Hx]“qzljﬂwlequgzﬁ;iﬁ JJ];Q: 1 E Ansan IC - Ansan JC 5372
) 2 E Yangji IC - Deokpyeong IC 70.67
O}El—jl %%O}qu 3 E Deokpyeong IC - Hobeop JC 73.55
Eeh mEAR] 4l wEe] B2 8 &k 4 E Hobeop JC - Icheon IC 68.78
2 ) A, 95 st E AEE3eghe o 5 E Munmak IC - Manjong JC 51.86
Ao AfndERys Hgste] A H7lkst 6 E Manjong JC - Wonju JC 81.37
Atk FH21IC, IC, H TG 5 338 2= =7 A5t 7 E Myeonon IC - Pyeongchang IC 81.93
I ZEY o] §le KRR 7= AR “EE 8 w Soksa IC - Pyeongchang IC 60.39
(Conzone)’ & 7|0l &2 FLESIHT) 9 w Munmak IC - Yeoju IC 72.97
FQ V) 1&ER F HRuEEE ZF Sk s 10 w Yeoju IC - Icheon IC 57.43
e AHLsk 73J_]_ A3 L7ro g Aoty L7k 11 w Hobeop JC - Deokpyeong IC 56.93
q_ Table 7 _L]— @‘ﬂ‘ 12 w Ansan JC - Ansan IC 79.47
13 W Gunja TG - Wolgot JC 87.57
Table 7. Result of applying the prediction model for the
Gyeongbu expressway(probability of casualty crash) = oz e} 9Fst rtoz mdeledon,
No. | Direction Section % ofcrgzislualty GRHIC-o|HIC B FUHC-YFIC 7 Zo] 938
1 N Tongdosa IC - W.Ulsan IC 59.06 TE AL Al FgE AAlof s AAE L Havt
2 N | YeongCheon IC - Gyeongsan IC |  61.29 AL EZ QIR TIC-HBICe] A V& A
3 N Dodong JC - N.Daegu IC 63.59 A|E7EQ1 HHIC-8-R1ICe} I8t 17t &d A&
4 N Geumho JC - Chilgok logistics IC| 7528 a8 davt Qi
5 N |Chilgok logistics IC - Waegwan IC 71.51 Aot Lr g2 ZF JL7to] tisf 23S A8t Axk
6 N Waegwan IC - S.Gumi IC 53.18 st JL7to 2 wdE L7ES o8 Table 99F Zth
7 N S.Gumi IC - Gumi IC 58.71
8 N Gumi IC - Gimcheon JC 80.73 Table 9. Result of applying the prediction model for the
9 N Okcheon IC - Biryong JC 50.23 Seohaean expressway(probability of casualty crash)
10 N S.Cheongju IC - Cheongju JC 78.31 No. | Direction Section % of casualty
1 S Nami JC - Cheongju JC 5636 crash
12 S Sintanjin IC -~ Hoedeok JC 82.32 1 N Gwangmyeong Stn. IC - Iljik JC 5157
13 S Gimcheon JC - Gumi IC 53.20 2 S Maesong IC - Bibong IC 62.89
14 S S.Gumi IC - Waegwan IC 61.70 3 S Haemi IC - Hongseong IC 51.00
15 S Chilgok logistics IC - Geumho JC 50.42 4 S Gochang IC - Gochang JC 50.50
16 S N.Daegu IC - Dodong JC 64.74 5 S Gochang JC - Yeonggwang IC 58.72
17 S Gyeongsan IC - YeongCheon IC 66.16
A A, Aeictas=r Askel & 82719 &
Mg Ay, ARTEEE YR F 13049 2E S F2bolAl Qs Ak WAl Ee] S0%E
Z 177 FRrelA Qg ujshata wayshe 0] S & ST AOR UERS SIHE PO Aeisgon,
Behe o2 ekt S8E TZoR BEIIC TAHC-GHIC T} o] BT A A 77k A
A S2IC-HAIC A1k ol Hc. x4 ﬂ’: Aol sl A& e a7t ek Asieh a&=
Al 2 A sl AAE aHE 2art ek 2] AL AF&EET} 110 kmhel E7ko] gl o g
FEUEER ZF ko] s HES 483t Atk BRAEERY JEusezof Blg) ARtEE 23t
AT e e Ak 7R v Table 83 Ut o] WA yehgen ol Qs Y@ 1te] iAo
AL A}, JEIEEF ALY & 70719 2E & 2 A7 Jehd Aow wokE,
137 FH7rell A QI asiatal WAgeEo] S0%s =% AEodestndee ZF 7t tisl By 48
J. Korean Soc. Saf., Vol. 34, No. 5, 2019
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Table 10, Result of applying the prediction model for the
Seoul Ring expressway(probability of casualty crash)

% of casualty

No. | Direction Section

crash
1 Pangyo Tongilro IC - Goyang IC 53.54
2 | -llsan No-0ji JC - Gyeyang IC 57.74
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