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ABSTRACT

PURPOSES : This study aims to draw differences between primary and secondary crashes by comparing crash characteristics and to identify
the unique characteristics of secondary crashes for making better effective countermeasures to reduce secondary crashes.

METHODS : The characteristics of secondary crashes were compared to those of primary crashes through a two sample proportional test (z-
test).

RESULTS : The results showed that vehicle-to-vehicle crashes and vehicle-to-person crashes are dominant crash types in secondary crashes.
Compared to primary crashes, secondary crashes were likely to occur during nighttime. With respect to season and weather, the proportion of
secondary crashes occurred during winter and in snowy weather is relatively higher than that of primary crashes. The main causes of primary
crashes were found to be drowsiness, speeding, and exaggerated steering control, whereas main factors affecting the occurrence of secondary
crashes were negligence of keeping eyes forward and no keeping a safe distance as expected.

CONCLUSIONS : The characteristics affecting the occurrence of secondary crashes are different from those of primary crashes, indicating
that proper countermeasures should be established to prevent the occurrence of secondary crashes on highways.
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Table 1. Number of Crashes Occurred for Recent
3 Years(2008~2010)

2008 | 2009 2010 Total

Total Crashes 2,449 2,374 2,368 7,191

Primary Crashes 2,344 | 2280 | 2,247 6,871

Secondary Crashes 105 94 121 320

Source :Korea Expressway Cooperation, Hi—Portal System, 2010
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Table 2. Types of Secondary Crashes

Classification Frequenc NUTIEER © | INUmISER @
a Y Fatal Crashes| Fatalities
Crashes related 10 | »o50 1) | 53663) | 76(69.)
primary crashes
Crashes occurred
while avoiding 51(15.9) 6(7.5) 6(5.4)
primary crashes
Crashes related 0 | 5q15 o) | 21262) | 28(25.5)
crash investigators
Others 25(7.8) 0(0.0) 0(0.0)
Total 320(100) 80(100) 110(100)

Note : Percentages are presented in parentheses.
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Table 3. Comparison of Primary and Secondary
Crashes(Basic Information)

Primary | Secondary
Crashes| Crashes Test Results
(%) (%)
N=6871 N=320 |z-statistic | p—value
Number of Fatal 662 80 _
Crashes (9.6) (25.0) 6.28 | 0.000
Presence 2,545 69 7.38
_ (56.2) 82.1)
Lighting 0.000
Absence 1,982 146 -7.38
(43.8) (67.9) )
5,048 208
D ’ 3.1
surtace | ) | (735) | (65.0) 0,002
Condition Wet 1,823 12 311 '
(26.5) (35.0) '
NOe * HyPprinuy crash=Psccondary s HaPrrimary crash 7 Poccondary crast» =0.05
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Table 4. Comparison of Primary and Secondary
Crashes by Time of Day

Primary |Secondary
Crashes | Crashes Test Results
(%) (%)
N=6871 N=320 |z-statistic| p—value
Time | Daytime | 4,101(59.7)| 128(40.0) | 7.03
of 0.000
Day |Nighttime 2,770(40.3)| 192(60.0) | —7.03
Morning | 1,916(27.9)| 76(23.8) 1.70 0.090
Time | Afternoon | 2,048(29.8)| 55(17.2) | 579 | 0.000
of
Day | Evening | 1,33119.4)| 79(24.7) | -2.16 | 0.030
Dawn | 1,576(22.9)| 110(34.4) | —-4.23 | 0.000
Note : HyPrrimary crash=Psecpmearu crash » FaPrrimary crash 7 Psecondary crash» €=0.05
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Table 5. Comparison of Primary and Secondary
Crashes by Season and Weather

Crashos (99| Crasnes G| TS Fesuls
N=6871 N=320 |z-statistic| p—value

g | Sering | 1629(237) | 74(231) | 0.24 | 0.809
o | Summer | 1900(27.7) | 78(24.4) 133 | 0.183
S| Fall | 1713(24.9) | 66(20.6) | 1.85 | 0.064
M| Winter | 1,629(237) | 102(31.9) | -3.08 | 0.002
Clear |4,042(58.8) | 159(49.7) | 3.20 | 0.001

vey Cloudy | 1,240(18.0) | 67(20.9) | -125 | 0.213
T Rainy | 1,303(19.0) | 69(21.6) | -111 | 0.268
2 Snowy | 246(3.6) 25(7.8) | —279 | 0.005
' Foggy 40(0.6) 0(0.0) - -
Note : HyPprimary crash=Pseconday crash » Ha*Prrimary u,hiRﬁm,m,yCm,.h, a=0,05
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el thHz—statistic=—4.1, p—value=0.00).

Table 7. Comparison of Primary and Secondary
Crashes by Crash Types and Crash Causes

Table 6. Comparison of Primary and Secondary -
Crashes by Road Al i Primary |Secondary
rashes by roadway Alignmen Crashes| Crashes | Test Results
Primary |Secondary (%) (%)
Crashes | Crashes | Test Results N=6871 | N=320 |z-statistic|p-value
(%) ) Vehicle to 2,240 243 ~1765 | 0.000
N=6871 | N=320 |z-statistic|p—value Vehicle (32.6) (75.9) : :
, 4,230 203 N Crash|  Vehicle to 4,529 53
Staight | (g16) | (63.4) | 068 | 0496 Type | Facility 659 | (e | 2290 |0.000
Horizontal 1,276 72 _ Vehicle to 102 24 _
Alignment Left Curve (18.6) (22.5) 165 | 0.099 Human (1.5) (7.5) 4.07 10.000
) 1,365 45 Negligence of
Rght Curve| - d9g) | (149) | 290 | 0004 Keeping Eves | 1o | 429 | ~11.08 | 0.000
Level | 2778 1 100 1 344 | 0,001 Forward | .
eve (40.4) (31.3) : ) No Keeping a | 160 17
. . ~12.69 | 0.000
Vertical | 0o | 1781 75 102 | 0306 Safe Distance | (2.3) (36.5)
Alignment Po (25.9) (23.4) ) ) Exaggerated | 1,130 28
h 469 |0.000
2314 145 Steering Control | (16.4) (8.8)
Downgrade ; =410 | 0.000
(83.7) (45.3) . 1,566 12
Speeding (22.8) 3.8) 16.19 | 0.000
NOte * HyPpimary crash=Psecondaryu crash» Ha*Prrimary crash 7 Psecondary crash» @=0.03 Crash . -
c Debris on 80 15 296 | 0.003
aUSe| Roadway Surface | (1.2) 4.7) : )
5.5. Al FEE Al HQIE Hlw 2 Drowsiness (1252’794) (285) 20.22 | 0.000
ATREE 1327 A WSS Ariuw w0 |,
ault in Tire - -
Table 79 AIXE AHY 14 Am% imwg A3 59
Drinking and 200
0% gol wysid, 2 A °11%EH§ At oo | 85 | g
. _ _
AFIL(T5.9%)7 A ke W &S AL Qi Aoz 129
NOte * HyPpyimary crash=Psecondary crash » HaPrrimary crash 7 Psecondary crash» @=0.05
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