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A Study on Acceleration of Transient Brake Section and Skidding Section
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Abstract

Driver ordinarily takes sudden braking when urgent situation is developed or when the vehicle is involved in
an unexpected accident. Therefore, the most common trace at a traffic accident scene is skid mark. Currently, in
investigating traffic accident, overspeed is determined by the length of skid mark. However, in order to identify
accurate cause of accident, estimation of pre-braking speed which takes into account speed reduction during
transient time should be considered as a requirement. In a recent study, several ways to estimate pre-braking
speed were suggested, but none considered to differentiate the decelerating transient brake section and skidding

section. This study analyzed trends of decelerating transient brake section and skidding section by real braking
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Overview on the necessity of study

d

Research approach and establishing methodology
of study

a

’ Braking Test & Data Collection

a

Deceleration Trend Analysis

O Deceleration Analysis of Transient Braking section
O Deceleration Analysis of Skidding section

d

’ Conclusion

Figure 1. Flow chart
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Figure 2. Generation process of skid mark
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Table 1. Research result by kinam, Kim(2007)

Table 2. Parameters for equation(6)

Speed Lockup Deceleration of | Deceleration
Range Speed Transient of skidding
(km/h) (km/h) Braking section section

40 70% 5o m

60 6% 0.77-

80 84% 0.89G

100 82% 6.3 %
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Table 3. Specifications of test car

Product.

Vehicle Length x Width Weight
Year
Starex 2004 4,695x1,885mm | 2,580kg
Tire 205mm/ 70 /15inch
Cranbird 2007 12,020%2,490mm \ 15,300kg
Tire 12R22.5-16PR
New Power 2005 12,630%2,495mm \ 39,495kg
Truck Tire 12R22.5-16PR
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Table 4. Test result
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. Transient Braking section Skidding section Braking
Test Car | Pre-Braking Dist

& Road | Speed(kph) | Distance(m) | Time(sec) | Deceleration| Speed(km/h) |Distance(m) | Deceleration IS(;SICG
40.25 4.00 0.40 0.73 28.30 4.00 0.79 8.00
43.62 4.50 0.40 0.74 32.16 4.80 0.85 9.30
52.05 6.60 0.50 0.76 38.99 8.00 0.75 14.60
52.60 6.60 0.50 0.77 38.45 7.70 0.76 14.30
Passenger 67.74 9.90 0.60 0.75 48.96 12.40 0.76 22.30
Car 67.74 10.30 0.60 0.75 51.13 13.30 0.77 23.60
72.33 11.00 0.60 0.78 56.48 17.00 0.74 28.00
73.41 11.40 0.60 0.76 58.56 18.50 0.73 29.90
77.11 10.50 0.50 0.73 59.14 18.90 0.73 29.40
89.10 12.20 0.50 0.77 77.97 31.80 0.75 44.00
34.05 4.00 0.40 0.55 29.9 4.70 0.75 8.70
large 50.98 6.70 0.50 0.55 40.4 8.80 0.73 15.50
sized 51.83 6.80 0.50 0.57 40.6 8.90 0.73 15.70
BUS 69.37 10.00 0.50 0.66 58.1 19.00 0.70 29.00
87.81 11.30 0.50 0.57 73.3 31.60 0.67 42.90
34.77 3.80 0.50 0.57 31.89 5.60 0.72 10.90
Heavy 47.53 5.80 0.50 0.50 39.62 10.30 0.60 16.10
Truck 52.11 6.40 0.50 0.53 43.42 13.80 0.54 20.20
rue 73.57 11.30 0.60 0.53 57.54 23.70 0.55 35.00
82.83 15.60 0.60 0.51 73.74 38.10 0.56 67.70
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Table S. Ratio of transient braking section for braking

distance
Pre-Braking | 30-40 | 41-50 | 51-60 | 61-80 | 81-95
Speed km/h | km/h | km/h | km/h | km/h

Passenger Car [50.0% |48.4% |45.7% |40.2% | 27.7%

alargg‘;lzed 345%| 43.3%  |34.5%|26.3%

Heavy Truck |34.9%|36.0% |31.7% |32.3% | 23.0%
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Figure 6. Ratio of transient braking section for braking
distance
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Table 6. Parameters for equation(7)
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