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Factors Affecting Drivers to Trespass the Grade Crossings
Student: Ming-Jen Kuo Advisor: T. Hugh Woo

Department of Transportation Technology and Management
National Chiao Tung University

Abstract

When trains are approaching the grade crossings and the signals of grade
crossing were activated, driver and environment factors will affect drivers to trespass
the grade crossings. The purpose of the study is to analyze the relationship between
drivers’ behaviors and the factors by observing the behaviors of trespassing at four
grade crossings in Hsinchu and Taoyuan. The descriptive statistic analysis was used to
analyze the proportions of trespassing in different categories, and logistic regression
analysis was used to analyze which factors have the significant contribution. The
results reveal that age and ‘gender of driver, types of vehicles, approaching speed and
the distance between vehicles and stopping line will affect the behaviors of
trespassing significantly. Speed is the ‘only factor that could be modified by
regulations or grade crossing devices. Reducing speed of vehicles will reduce the
chances of grade crossing trespassing directly, and it’s also capable to decrease the

risk of accidents indirectly.

Keywords: grade crossing, driving behaviors, dilemma zone, and logistic regression
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10 km/h r2°F 4 0.000 7 0.000

11 3 15 km/h 24 0.042 12 0.091

16 & 20 km/h 39 0.103 37 0.054

21 % 25 km/h 76 0.171 60 0.067

26 1 30 km/h 85 0.233 64 0.141

31 % 35 km/h 59 0.441 59 0.153

36 & 40 km/h 34 0.471 57 0.246

41 1 45 km/h 21 0.714 28 0.321

46 1 50 km/h 12 0.750 18 0.611

51 km/h 12+ 5 0.800 8 0.625
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# 2 (km/h)
—eHdl — [ E(F) ks

B15.7 159 el |2 (F )3 B8 3 g 2 hdkt b

RIS B L B 2(R)E B R R R AAR b2 (T2 s B 5
L B(P)R BRI AS W B E T PR JAAR BT 4

%510 8 4 B P E(R)E BERDZ BREAE2 HARL b

B s 8 561 T2 B s
S YT e (S S
SmiTF 59 0.881 108 0.870
61 10m 36 0.694 45 0.689
112 I5m 67 0.493 48 0417
16 2 20m 47 0.468 37 0.270
21 2 25m 61 0410 39 0.256
26 = 30m 52 0.327 29 0.241
312 35m 49 0.326 35 0.257
36 2 40 m 39 0.256 49 0.163
41 % 45m 29 0.172 32 0.125
46 & 50 m 14 0.143 23 0.087
512 55m 14 0.071 17 0.059
56 1 60 m 13 0.077 17 0.118
61 m 12+ 18 0.056 59 0.085
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4511 7 b T 2 iE 2 4hAR b

- kg AR % 4% ey
B | Bl | dRA | B | A | B | A | D
DR A 267 | 0333 | 310 | 0393 | 295| 0488 | 269 | 0.431
" 7 162 | 0408 | 172 | 0436 | 195 | 0492 | 166 | 0.416
5 e 74 | 0.122 89 | 0.236 75 | 0.373 76 | 0.395
3 ‘F‘ﬁi& 112 | 0.429 131 | 0.504 169 | 0.574 157 | 0.446
:; ¢ 97 | 0.286 94 | 0.234 86 | 0.279 79 | 0.342
* 27 | 0.037 36 | 0.222 15 | 0.200 6| 0.333
. o 134 | 0366 | 129 | 0395| 102| 0.529 | 141 | 0.461
ﬁ 1R 118 | 0263 | 136 | 0360 | 167 | 0485 | 116 | 0.388
LR 15 | 0.600 45 | 0.489 26 | 0.346 12 | 0.500
10 km/h r2 = 1| 0.000 2| 0.000 3| 0.000 4| 0.000
11 & 15 km/h 8| 0.000 7 | 0.000 11 | 0.091 12 | 0.083
16 % 20 km/h 20 | 0.000 2140.095 19 | 0.053 20 | 0.200
# [ 212 25kmh 43 1,0.093 40 | 0.100 31 | 0.286 34 | 0.147
i | 26 1 30 km/h 53 | 0.151 41 [-0.244 294 0.310 36 | 0.194
# | 312 35km/h | 48 10375 38 | 0.289 2310217 24 | 0.333
& | 36 % 40 km/h 20 | 0.550 35 10314 27 10222 22| 0.227
41 3 45 km/h 7| 0.857 91 0.444 18} 0.278 16 | 0.563
46 % 50 km/h 10 | 0.800 6| 0.833 5| 0.600 12 | 0.667
51 km/h 12 ¢ 1{1.000 6 | 1.000 7| 0.429 1| 1.000
5m 12T 17 | 0.765 35| 0.886 84 | 0.940 50 | 0.780
63 10m 21 | 0.571 24 | 0.750 22| 0.773 20 | 0.650
113 15m 15 | 0.467 49 | 0.490 29 | 0.448 39 | 0513
16 3 20m 17 | 0.588 29 | 0.345 23 | 0.435 22 | 0.364
211 25m 28 | 0.464 23 | 0.391 26 | 0.192 32| 0438
26 3 30m 29 | 0.379 15 | 0.267 16 | 0.438 29 | 0.207
&E 31 % 35m 34 | 0.324 19 | 0.368 21| 0.286 18 | 0.278
é’g 36 3 40m 32| 0.219 37 | 0297 16 | 0.125 11| 0.182
41 % 45m 25| 0.120 25 | 0.160 8| 0.125 10 | 0.200
46 3 50 m 16 | 0.063 14 | 0.143 5| 0.000 6| 0.167
514 55m 9 | 0.000 14 | 0.167 9 | 0.000 4| 0250
56 1 60m 8 | 0.000 13 | 0.000 5| 0.000 8| 0.250
61m 12} 14 | 0.000 15 | 0.000 31| 0.129 20 | 0.100
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