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Calculation model of automobile braking distance on
pavement with deicing salt

L1 Zhi-peng, PENG Tao, WANG Qian, ZHAN Chang-shu
(School of Traffic, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: The forces conditions of front and rear wheels during automobile braking process were
analyzed, and a mathematical model of automobile braking distance and road adhesion coefficient
was established. Braking tests on ice-snow-covered pavement and the pavement after using
deicing salt were carried out, and the braking distances under different primary braking speeds
were calculated by using MATLAB software. Test result shows that on ice-snow-covered
pavement, when the primary braking speeds are 10.8, 24.4, 31.4 km « h™' respectively, the
braking distances are 2. 959, 18. 378, 26. 264 m respectively. On the pavement after using deicing

! respectively, the braking

salt, when the primary braking speeds are 11.0, 22.9, 31.0 km « h™
distances are 2.430, 13.766, 18.860 m respectively. After using deicing salt, the adhesion
coefficient of the pavement increases significantly, and the test braking distance decreases by
25%-28% , the simulation braking distance decreases by about 30% and is close to the test value.
So the calculation model is feasible. 7 tabs, 4 figs, 14 refs.
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Fig. 1 Force analysis
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Fig. 2 Braking times
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Fig. 3 Adhesive forces 2.1 ﬁtgﬁ
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Tab.1 Vehicle parameters
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Tab.2 Test environment 1
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Tab.3 Braking parameters under test environment 1

J7 1] vy /(km e« h™ 1) | Bp/(m e+ s 2) s/m

ik 10. 3 2.26 2. 860

10. 8 2.28 2.959
I 11.6 2. 30 3.058
1E 23.6 2.08 17.569

24,4 2.25 18.378
. 25.1 2.41 19. 186
na 32.6 2.12 27.151

31. 4 2.23 26. 264
. 30. 2 2.33 25.376
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Tab.5 Braking parameters under test environment 2

75 1] vy /(km e h™1) | Bpu/(m e s 2) s/m

na 11.2 3.91 2.470

11.0 3.84 2. 430
)id 10. 8 3.76 2.390
iE 22.0 4.01 13. 241

22.9 3.79 13.766
Ja 23.7 3.57 14. 291
na 30.9 3.91 17.551

31.0 3.71 18. 860
JZ 31.0 3.50 20.168
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Tab.6 ¢, and ¢, under two test environments

vy /(km e+ h™1) @1 ©2
WKE 10.8 0.152 0.228
M qii} 24. 4 0.150 0.225
31. 4 0.149 0.223
B 11.0 0. 256 0. 384
fEM G 22.9 0.253 0.379
iy i i 31.0 0. 247 0.371
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Tab.7 Basic parameters

M/kg | L/m a/m b/m h/m B tor/s | /s

1305 | 2.610|1.259 | 1.351 | 0.526 | 0.6 0.1 0.3
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Fig.4 Comparison of braking distances
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