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Relation between accident rate and horizontal

alignment for mountain highway
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(1. School of Automobile, Chang’an University, Xi'an 710064, Shaanxi, China; 2. Key Laboratory of Automotive
Transportation Safety Technology of Ministry of Transport , Chang’an University, Xi'an 710064, Shaanxi, China)

Abstract: The traffic accident data and horizontal alignment data of two mountain highways were
collected, the curvature change rate was regarded as the characteristic parameter of horizontal
alignment, the regression analysis between accident rate and curvature change rate on current
sample section was carried out, and the average curvature change rates of those several
calculation intervals were respectively calculated, which were 0. 25, 0. 50, 0. 75, 1. 00 and
1. 50 km upward of current sample section. The secondary treatment on the curvature change rate
was carried out, and the relations between the accident rates and the curvature change rates were
fitted by using least square method. Analysis result shows that the fitting determination
coefficients between the accident rates and the curvature change rates on sections 1 and 2 are
lower, are about 0. 414 2 and 0. 120 8 respectively. While on the calculation intervals that are
0.5 km upward of current sample sections, their positively secondary parabolic relations both are
the most significantly, and the fitting determination coefficients are 0.966 1 and 0.790 8

!, the accident

respectively. While the average curvature change rate is about 0. 002 0 (°) +« km
rate is lowest. 6 tabs, 12 figs, 23 refs.
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Tab.3 Accident mumbers and curvature change rates of section 1
- & T FORCR/ | XA AR/ AL B A AR A /L)« kmTT]
5 & L)« km '] A B C D E
1 1 0.002 983 0.003 793 0.002 257 0.001 757 0.001 318 0.001 550
2 3 0.004 287 0.001 878 0.000 939 0.000 626 0.001 198 0.001 212
3 1 0.002 963 0.001 914 0.001 559 0.001 200 0. 000 970 0.000 958
4 4 0.001 347 0.000 843 0.000 422 0.000 970 0.000 728 0.001 069
5 3 0.002 460 0.001 033 0.001 051 0.001 390 0.001 114 0. 000 990
6 1 0.003 187 0.001 568 0.001 261 0. 000 963 0. 000 892 0. 000 595
7 2 0.002 143 0. 000 660 0. 000 500 0. 000 447 0. 000 335 0.000 290
8 14 0.007 795 0.007 176 0.006 385 0.004 127 0.005 095 0.003 577
9 1 0.006 652 0.006 432 0.004 166 0.004 097 0.003 073 0.002 457
10 1 0.005 088 0.002 990 0.003 495 0.002 330 0.002 089 0.001 622
11 1 0.004 493 0.003 999 0.002 000 0.001 790 0.001 472 0.001 704
12 6 0.004 312 0.001 380 0.002 401 0.001 072 0.001 030 0.001 007
13 0 0.002 806 0. 000 944 0.001 065 0.001 097 0.001 130 0.001 007
£4 BE2FHMESAETAE
Tab.4 Accident numbers and curvature change rates of section 2
SATESIZNNEE 3¢ ¢ VAN I [ SPii) R Y TR IR b A AR /L)« km ™! ]
5 & [C) e km™'] A B C D E
1 0 0.004 441 0.001 688 0.002 938 0.001 287 0.002 336 0.001 756
2 0 0.002 263 0.003 850 0.002 938 0.002 310 0.001 383 0.001 354
3 1 0.006 618 0.002 740 0.003 284 0.001 034 0.001 165 0.000 949
1 2 0.001 241 0.005 244 0.000 298 0.000 363 0.000 389 0.000 620
) 3 0.001 538 0. 000 597 0.000 792 0.001 173 0.002 080 0.002 146
6 2 0.001 111 0.000 391 0.000 927 0.002 443 0.002 253 0.002 960
7 1 0.002 922 0.001 221 0.002 466 0.003 157 0.002 607 0.004 560
8 0 0.005 634 0.004 190 0.002 124 0.002 320 0.003 207 0.004 793
9 4 0.004 950 0.004 371 0.003 087 0.002 301 0.002 226 0. 003 392
10 9 0.005 419 0.002 499 0.002 453 0.001 847 0.003 019 0.004 274
11 3 0.003 357 0.001 430 0.002 777 0.004 638 0.005 412 0.004 277
12 S 0.008 312 0.002 733 0.003 922 0.007 234 0.005 084 0.003 666
13 11 0.004 097 0.006 631 0.006 045 0.005 838 0.004 775 0.002 905
14 3 0.015 155 0.006 190 0.007 306 0.005 128 0.003 990 0.002 382
15 3 0.013 907 0.007 978 0.006 914 0.003 198 0.002 399 0.001 599
16 8 0.003 483 0.009 022 0. 006 840 0.001 038 0.001 301 0.001 459
17 6 0.001 667 0.001 253 0.001 872 0.001 249 0.000 937 0.001 762
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Fig.1 Relation between accident rate and curvature

Fig. 2 Relation between and accident rate

change rate of section 1 curvature change rate of section 2
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Fig. 8 Relations between accident rates and curvature change rates of calculation interval A on section 2
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Fig. 10 Relations between accident rates and curvature change rates of calculation interval C on section 2
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Tab. 5 Fitting result of section 1
TR X ] BB AR5 T Pl BB -1 £ A AL ARG T AR Pl BB
A v = 7TX10°Ri, —27 429R, 5 +34. 364 0.606 6 ¥4 = 6X10°RT,—24 635R,,+31. 250 0.925 7
B yip= 5X10°R%,—22 065R,;,+28. 887 0.496 9 yp= 6X10°R%,—26 87T8R ;,-+32. 150 0. 966 1
C Yie= 4X10°Ric—13 946R ¢ +21. 617 0.530 9 Y= 5X10°R% —16 356R ¢ +22. 506 0.906 0
D yip= 3X10°Rf,—13 997R,;,+24. 706 0.3118 Yip= 2X10°R%,—9 398R;,+15. 856 0.833 3
E yip= 3X10°Ri; —885R,+15. 092 0.010 8 yip= 3X10°R{z—13 098R ;+23. 186 0.618 4
x6 HWE2HAER
Tab. 6 Fitting result of section 2
TR X ] Fi1 AL R A T R 2 FR AL -1 £ AR AL A A T R 2 TR AL
A yoa = 1X10°R, —8 055R,, +24. 010 0.296 2 yoa= 1X10°R%, —7 841R,, +24. 488 0.624 1
B Yop= 2X10°R3y—7 226R,;+22. 572 0.350 0 Vo= 8X10°R3;—1 T06R 5+ 14. 455 0.790 8
C Yye= 2X10°Ric—13 675R,¢+35. 211 0.2655 Yoo = 1X10°R}.—6 280R,c+23. 903 0.548 5
D Yop = 3X10°R5,—18 003R,;,+41. 406 0.3419 yop= 1X10°R{,—4 012R,,+18. 256 0.656 9
Yyp= —6X10°Ri;—9 7T10R,;+3.016 0.099 5 Ve = TX10°R3; —177R ,; +15. 335 0.588 3
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