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Reasonable speed difference on uphill section of mountainous freeways
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Abstract: Aimed to study the traffic efficiency and safety enabled by the speed difference between
trucks and regular traffic flow on the uphill section of a mountainous freeway. A field experiment
was carried out in Xihan (Xi’an to Hanzhong) Freeway from K1185+120 to K1185+820. Traffic
data consisting of location, speed, headway time, interval and vehicle type, which were collected
on a timely basis using AxleLight RLU11. Platoons were chosen according to vehicular headway,
and then, the database comprising speed difference and average speed were built. After the
normal distribution test, the regression model was established with the speed difference as the
independent variable, and the average speed as the dependent variable through SPSS. The
threshold value of speed difference influencing traffic efficiency was further determined, compared
to the platoon without trucks. The results show that mixed driving with trucks has a considerable
influence on traffic efficiency. The average speed of a platoon with trucks shows a significant
decrease, about approximately 13. 6% compared to a platoon without trucks. Speed reduction has
a quadratic correlation with the dispersion of average speed, traffic efficiency can be well

maintained by limiting the allowable speed reduction to approximately 21 km/h. 5 tabs, 7 figs,
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Fig. 1 Experimental detector layout
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Tab.1 Data collected by AxleLight

5 | A /m |/ Gan e b1 | AR GG B /s | ][] BE /s
1 6.9 69.99 10 58. 24 57.20
2 6.4 91. 29 8 65.18 64.52
3 6.3 62. 65 10 2.44 2.20
1 6.6 73.97 4 1.32 1. 06
5 6.6 86.12 3 35.14 34.17
6 6.8 91. 14 3 9.61 9.29
7 6.3 84.56 6 7.04 6. 65
8 5.5 50. 99 3 4.53 4.23
9 5.8 75.42 6 29.59 29. 40
10 5.7 56. 07 3 26.97 26. 62
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Tab. 2 Average speed difference and speed of platoons with trucks

o s/ -2y R/ AN Ui
(kme+h 1) (kme+h™ 1) K /veh ¥t /veh

1 0.07 65.16 8 2

2 6. 20 75.12 6 1

3 13.04 72.86 7 2

4 19. 87 73.23 9 2

5 24.69 67.19 6 1

6 2.30 66.42 6 1

7 8.31 69.17 9 2

8 14.72 77.18 8 2

9 20.83 73.28 10 2

10 26.54 69. 89 9 1
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Tab.3 Average speed and speed difference of

platoons without trucks

P |2/ (km e+ h™ 1) | 3/ (km » h™ 1) | ZEPAKJE/veh
1 3.54 88.73 7
2 3.58 74.94 8
3 4.01 84.28 7
4 4.08 82.21 9
5 5.93 78.06 6
6 5.97 83.67 10
7 6. 38 83.04 7
8 6. 46 82.00 8
9 9.92 81.59 9

10 11.65 86. 69 10
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Tab. 4 Samples normality Kolmogorov-Smirnova Test
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Fig. 2 Distributions of average speeds (with trucks)
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Fig. 4 Distributions of speeds difference and

average speeds (with trucks)
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Tab.5 Parameters of model
1557 HE AR FAi HEBEEL | A2 | BFKT [z e b1 b2 by
TR 0. 780 170. 226 2 161 0. 000 66. 036 2.781 —2.501
SRR 0.774 113.274 3 160 0. 000 66. 264 0.725 —0.014 | —6.596X1077
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Fig. 6 Distributions of speeds difference (without trucks)
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