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Research on speed limit value for highway considering wind

ZHAO Li-ping, XU Jin-liang, YANG Hong-zhi, JIA Xing-li
(Key Laboratory of Highway Engineering in Special Region of the Ministry of
Education, Chang’an University, Xi’an 710064, Shaanxi, China)

Abstract: To study the effect of crosswind on traffic safety, wind force on as typical vehicles was
obtained by wind tunnel test in simulated uniform wind field a passenger car and a container
truck. Based on dynamics principle, the computation model of vehicle driving speed was estab-
lished with considering wind force by analyzing its driving state on curved section of highway.
Moreover, the speed limit values of typical models were proposed in the conditions of varied wind
velocities and design speeds. The results show that wind force increases as its scale, and its effect
on container truck is larger than that on passenger car under the same wind scale; when the de-
sign speed of highway is higher, the speed limit value will be more apparently affected by wind
force. The result quantifies the effect of wind force on driving vehicle, and can provide theoretical
basis and guidelines for highway safe operation in the wind area. 6 tabs, 4 figs, 15 refs.
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Fig. 1 Experimental models
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Fig.2 Wind tunnel test
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Fig. 3 Distribution of wind force on vehicle
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Tab.1 Six-component coefficients obtained by wind simulation test

NI TR CL Cm Cp C, Cy Cx
K3# 8 m/s 0.105 321 0.017 535 . 017 201 0.379 899 0. 627 564 0.031 346
INB 2 K 13 m/s 0. 107 666 0.017 359 017 191 0.378 879 0.630 012 0.031 228
joticy 0.106 494 0.017 447 .017 196 0.379 389 0. 628 788 0.031 287
K 8 m/s 0.012 203 0.007 498 . 514 230 1. 151 898 0.851 794 0. 022 805
SRR | RE 13 m/s 0.012 194 0.007 563 . 513 830 1.151 985 0. 851 951 0.022 712
Bioticy 0.012 199 0.007 531 . 514 030 1. 151 942 0.851 873 0.022 759
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Tab. 2 Six-component forces on passenger car in wind field

KA/ | W/ Mz/ My / My /
Fy/N Fx/N Fz/N

2 |(me+s™ 1) (N + m) (N +» m) (N * m)
10. 8 56 35 3 289 285 73
f 13.8 92 57 5 471 465 119
13.9 93 58 5 478 471 120
! 17.1 141 87 7 723 714 182
17.2 143 88 8 732 722 184
’ 20.7 207 128 11 1060 | 1046 267
. 20. 8 209 129 11 1070 | 1056 270
’ 24.4 287 177 15 1473 | 1453 371
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Tab.3 Six-component forces on container car in wind field

KA/ R/ Mz/ My/ My/
Fy/N Fx/N Fz/N
H |(me-s™ ) (N m) (N +m) (N + m)
10. 8 35 531 350 | 12 604 3734 | 1049
‘ 13.8 57 867 571 | 20 579 6097 | 1713
13.9 58 879 579 | 20 879 6186 | 1738
! 17.1 88 | 1331 877 | 31 599 9362 | 2631
17.2 89 | 1 346 887 | 31 969 9472 | 2 661
’ 20.7 129 | 1950 | 1285 |46 304 | 13 719 | 3 855
20. 8 130 | 1969 | 1297 | 46 752 | 13 852 | 3 892
’ 24.4 179 | 2710 | 1785 | 64 336 | 19 061 | 5 356
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Fig. 4 Force analysis of vehicle drving

on horizontaly curved section
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Tab. 4 Lateral force coefficients and superelevations

of minimum radius of circular curve

BTk /

120 | 100 | 80 60 | 40 | 30 | 20
(kme+h 1)
IEPEY 0.1010.120.13|0.15]0.15| 0.16 | 0.17
MEE/ % 6 6 6 6 6 6 6
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Tab.5 Speed limits of passenger car in various levels of wind

W3/ W/ | AT S R (km/h) B9 FRGE(E/ (km « h™ 1)
P |(mes D] 120 | 100 | 80 | 60 | 40 | 30 | 20
6 13.8 106 | 89 | 73 | 54 | 36 | 27 | 20
7 17.1 97| 82 | 68 | 51 | 34 | 26 | 19
8 20.7 83| 72 | 60 | 46 | 30 | 23 | 17
9 24.4 61| 58 | 49 | 39 | 26 | 20 | 15
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Tab. 6 Speed limits of container car in various levels of wind

KA/ | R/ AT B (km/h) Y PR/ (km « 1)
% |(me+s D] 120 | 100 | 80 60 40 30 20
6 13.8 103 | 87 71 53 35 27 19
7 17.1 91 | 78 64 49 32 25 18
8 20. 7 72| 65 54 42 28 22 16
9 24. 4 38 | 44 39 33 22 17 13
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