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Correlation between Design Consistency and Accident Rates based on Standard
Deviations of Highway Design Elements
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On freeways, factors inducing traffic accidents consist of two major elements such as driver factors and road environment factors.
Research have been done and shown that there would be relationship between design elements such as radius, slopes, superelevations,
and observed speeds and accident rates. The present paper confirms that these elements are correlated with accident rates. Furthermore,
the paper identifies standard deviation of these elements as the design consistency and compare them with reduction of accident rates.
This type of work leads to identify the fact that standard deviations based design consistency are correlated with accident rates. The
results of the paper may contribute to encourage the quantified use of design consistency during highway design.

Keywords : design consistency, standard deviation, accident rate, highway design
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27 ZHgo Z2AA HAA s 2R nEALLE
T ® "®) RIS o B AN B2 S i i
27 Pearson's r 1 0.517 -0.656 -.981(*") .968(*%) -0.066 -0.680
R) Sig. - 0.234 0.109 0.000 0.000 0.888 0.093
N 7 7 7 7 7 7 7
2920 Pearson’s r 0.517 1 0.014 -0.413 0.610 0.066 -0.454
) Sig. 0.234 0.976 0.357 0.146 0.889 0.307
N 7 7 7 7 7 7 7
Z974A}  |Pearsonsr -0.656 0.014 1 0.683 ~0.620 0.593 0.224
(Zdg)  |Sig. 0.109 0.976 0.091 0.137 0.160 0.629
(8) N 7 7 7 7 7 7 7
A7) Pearson's r -.981(*") -0.413 0.633 1 -.907(*") 0.084 0.604
() Sig. 0.000 0.357 0.091 0.005 0.858 0.151
N 7 7 7 7 7 7 7
e Py Pearson's r 968(**) 0.610 -0.620 -.907(*") 1 -0.139 -.764(%)
(V; Sig. 0.000 0.146 0.137 0.005 0.767 0.046
N 7 7 7 7 7 7 7
Z9Ax}  |Pearsonsr -0.066 0.066 0.593 0.084 -0.139 1 0.095
(%) |Sig. 0.888 0.889 0.160 0.858 0.767 0.839
(8" N 7 7 7 7 7 7 7
Pearson's r -0.680 -0.454 0.224 0.604 -.764(%) 0.095 1
AFALE [
A Sig. 0.093 0.307 0.629 0.151 0.046 0.839
N 7 7 7 7 7 7 7

% % Correlation is significant at the 0.01 level (2-tailed).

A EZEHAN S} WEARES Pearson 4LAlT

% Correlation is significant at the 0.05 level (2-tailed).

AN TAdo]l | FHAHAHAEN) HAAL FEET | EFRAA/4) | aBAlRE
EFHA(SR) | F2WR(SL) | FFU(SS) | FFPAHSC) | FFFAHSV) | EFHAHSS ) (sA)
=87 |Pearson’s r 1 0.718 0.098 .876(**) 0.195 -0.238 -0.589
EFHA |Sig. 0.069 0.834 0.010 0.675 0.607 0.164
(SR) N 7 7 7 7 7 7 7
ZM4do] |Pearson’sr 0.718 1 0.187 0.679 0.335 -0.118 -0.486
XFHA [Sig. 0.069 0.688 0.093 0.462 0.802 0.269
(SL) N 7 7 7 7 7 7 7
ZFAAAHEN) [Pearson's r 0.098 0.187 1 0.398 0.308 891 (*%) 0.329
THA |(Sig. 0.834 0.688 0.377 0.502 0.007 0.471
(89) N 7 7 7 7 7 7 7
H7AL |Pearson's r 876(*) 0.679 0.398 1 0.2717 0.034 -0.243
EEHA  (Sig 0.010 0.093 0.377 0.548 0.942 0.599
(8C) N 7 7 7 7 7 7 7
#2ET (Pearson’s 1 0.195 0.335 0.308 0.277 1 0435 -0.443
E2FHUA |Sig. 0.675 0.462 0.502 0.548 0.330 0.319
(sV) N 7 7 7 7 7 7 7
ZFUANHE, %) |Pearson’s 1 -0.238 -0.118 891(*") 0.034 0.435 1 0.311
ZFHA [Sig. 0.607 0.802 0.007 0.942 0.330 0.497
8s) N 7 7 7 7 7 7 7
WEADE |Pearson’sr -0.589 -0.486 0.329 ~0.243 -0.443 0.311 1
E¥58A |Sig. 0.164 0.269 0471 0.599 0.319 0.497
(sa) N 7 7 7 7 7 7 7

* % Correlation is significant at the 0.01 level (2-tailed).
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