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Effect of Combined Horizontal and Vertical
Curve on Speed Change
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Abstract;: The Tongji University Driving Simulator was used
to conduct experiment and collect speed data. Speed change
was divided into three intervals: substantial speed decrease,
steady speed ( minimal change) and substantial speed
increase. Multinomial Logistic models were used to
investigate the relationships between geometric design
characteristics of combined curves and adjacent segments and
speed changes. The results show that: for combined curves,
it is more difficult to maintain speed as the lengths of
combined curves and the mean grades of combined curves
increase; the probability to increase speed is higher when
combined curves are down-slopes; the probability to maintain
speed is higher when combined curves turn left; it is more
difficult to maintain speed as the grade changes between the
preceding segments and the combined curves increase; the

probability to decrease speed is higher when the curvatures of
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the following segments increase.
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Fig.1 Geometric characteristics of

combined curves
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Tab.1 Statistical description of continuous variables of geometric characteristics of combined curves

G Hpy AR UL SF-HE P2 B/AME BXE
R m RaiiE = 862. 656 389.515 400. 000 1 648, 000
L m iy 404, 399 152. 479 222. 513 790, 762
L. m B 2K 197. 000 133. 742 42.514 490, 762
L m AR LR B RKE 103. 478 21. 608 80. 000 150. 000
Ly m H R R B R K 103. 913 20. 279 80. 000 150. 000
Sm m SB35 B 4 S HE 2,493 1. 414 —5.507 6. 000
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Fig.2 Diagram of combined curves and

adjacent segments
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Tab.3 Statistical description of geometric characteristics of adjacent segments

BB T BE FHIE Frifize B/ME BRE
Croax,p gk 0. 000 768 0. 000 926 0 0. 002 500

by Conin,p - il £% e /0> i 2R —0. 000 630 0. 000 892 —0. 002 500 0. 000 109
Stnax,p R —0. 228 440 2.516 890 —6. 000 000 4. 000 000

oy RSyl 0. 000 855 0. 000 844 —0.000 018 0. 002 500
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AS. ¢ TS A BB E 1. 932 260 1. 932 770 0 9. 000 000

B ENTERE TR 1 8 B R i o A5
R MBI AR B, EWENEEH 3 &
BaRRAR, TARESLET LM ¥ REH
5 M AN, BT B EIIAE 250°X40°, AR 52
A4 BEER S 1 400 X1 050, RIFTZEH 60 i « s~'
CILFE 3). B85 20 Hz BSF% R & S B,

BRRS

B3 REFAFBWELS
Fig.3 Tongji University Driving Simulator
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Fig.4 Three-dimensional scene construction process of

Yongji Freeway
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Tab.4 Parameter estimation of speed change model at

combined curves
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Tab.5 Parameter estimation of speed change model at combined curves and adjacent segments
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