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Estimation of Drag Factors Between Roadway Surface and Human Body
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Abstract

The scientific analysis of car-pedestrian accidents is not an easy task because of the characteristic of the accidents itself. Since
the analysis involved human being, there were few experimental data that could be used for the analysis. The coefficient of
friction of human body was the one of crucial data for accident analysis, but no field experiment report was available for various
roadway conditions. This study intends to measure the coefficient of friction of human body through field studies.

Results showed that the coefficient of friction of human body for dry asphalt pavement conditions was 0.59~0.62, and for dry
concrete pavement conditions was 0.59~0.61. In addition, the coefficients for wet asphalt pavement and for wet concrete
pavement conditions were 0.56~0.59 and 0.51~0.54 respectively, indicating 5.0% and 8.3% reduction compared to the dry
conditions. The deduced coefficients were validated using the simulation program. It has been confirmed that the experiment
values were close to the simulation results.

Key words : Drag factor, traffic accident, simulation, friction factor, throwing distance
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(Table 3) Test results from dry asphalt

conditions
%2 ‘H_ Eatyz b= o) 2+

0 | 89 g LA | B | A
1 76.4 44.40 46.65 4553 0.60
2 76.4 45.70 47.75 46.73 0.61
3 56.3 31.05 34.45 32.75 0.58
4 56.3 31.05 32.80 3197 0.57
5" 75.1 42.30 44.40 43.35 0.58
6 75.1 49.95 53.55 51.75 0.69
7 68.9 39.10 42.40 40.75 0.59
8 68.9 41.30 43.90 42.60 0.62
9 70.0 45.25 47.20 46.23 0.66
10 68.9 39.70 42.10 40.90 0.59
11 78.1 48.15 49.85 49.00 0.63
12 78.1 46.88 48.15 47.52 0.61
13 76.5 47.70 49.05 48.38 0.63
14 75.9 46.85 48.60 47.73 0.63
15 75.9 48.60 49.35 48.98 0.65
16 74.6 41.70 42.35 42.03 0.56
17 755 42.25 43.15 42.70 0.57
18 75.0 43.85 47.50 45.68 0.61
19 75.0 44.65 47.85 46.25 0.62
20 75.2 42.90 44.60 43.75 0.58
21 64.7 36.90 37.35 37.13 0.57
22 64.7 42.50 44.20 43.35 0.67
23 64.7 36.90 39.60 38.25 0.59
24 65.2 42.20 43.80 43.00 0.66
25 65.2 36.80 38.60 37.70 0.58
26 659 41.50 43.80 42.65 0.65
27 56.4 32.15 34.05 33.10 0.59
28 56.4 34.00 35.20 34.60 0.61
29 57.0 32.60 34.50 33.55 0.59
30 57.0 32.75 34.05 33.40 0.59
31 574 28.30 29.70 29.00 0.51
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(Fig. 4> Drag factor distribution: dry asphalt
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(Table 4) Test results from dry concrete

conditions

o] wog | ZAd gRd | wd
Ha | Hdigk | B A

1 572 33.65 36.95 35.30 0.62

2 572 34.45 36.20 35.33 0.62

3 56.7 30.30 33.95 32.13 0.57

4 56.7 30.40 35.60 33.00 0.58

5 57.7 31.15 34.10 32.63 0.57

6 57.7 33.40 36.65 35.03 0.61

7 69.4 39.20 42.75 40.98 0.59

8 69.4 39.10 42.75 40.93 0.59

9 68.9 41.50 45.90 43.70 0.63

10 68.9 40.30 45.10 42.70 0.62
11 68.6 37.15 41.50 39.33 0.57
12 68.6 38.15 41.85 40.00 0.58
13 65.0 38.75 43.30 41.03 0.63
14 65.0 34.45 37.05 35.75 0.55
15 66.2 35.40 38.80 37.10 0.56
16 66.2 36.20 40.15 38.18 0.58
17 66.1 36.75 42.50 39.63 0.60
18 66.1 37.55 40.75 39.15 0.59
19 73.6 43.35 46.50 44.93 0.61
20 73.6 45.30 49.65 47.48 0.65
21 74.9 39.55 42.45 41.00 0.55
22 74.9 39.70 42.80 41.25 0.55
23 75.0 41.50 45.60 43.55 0.58
24 75.0 41.25 44.75 43.00 0.57
25 713 46.85 50.00 48.43 0.63
26 71.3 44.50 48.25 46.38 0.60
27 76.2 51.60 55.75 53.68 0.70
28 76.2 46.95 50.00 48.48 0.64
29 76.0 44.15 49.25 46.70 0.61
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(Table 5) Test results from wet asphalt

conditions s
. =94 252 e Hoghe 056, 13l FFAAE 00272 VERE
A %“?‘7'” = = = = =
Hagk | gk | H3d A% o TS 95% AlF 7+ 0513 ~0.5400.2 F74
1 | 764 | 4610 | 4985 | 4798 | 063 o = . - =
2 | 764 | 3965 | 4120 | 4043 | 053 A, ol dxg 2AUE 2R 544 2
3 | 781 | 4290 | 4685 | 4488 | 057 Ftoll wlste] Htgkol oF 117% Had Adfoli
4 | 781 | 4425 | 4715 | 4570 | 059 RO wHo oo nAHE 2 o AT
5 | 781 | 4215 | 4565 | 4390 | 056
6 | 647 | 3485 | 3850 | 3668 | 057
7 | 647 | 3625 | 3885 | 3755 | 058
8 | 647 | 3500 | 3805 | 3653 | 056
9 | 558 | 2915 | 3250 | 3083 | 055
10 | 558 | 2985 | 3425 | 3205 | 057
11 | 779 | 4565 | 4820 | 4693 | 060
12 | 779 | 4570 | 4775 | 4673 | 060
13 | 779 | 4425 | 4895 | 4660 | 060
14 | 766 | 3800 | 4120 | 3960 | 052
15 | 766 | 3875 | 4190 | 4033 | 053
16 | 754 | 4340 | 4575 | 4458 | 059
17 | 754 | 4105 | 4390 | 4248 | 056
18 | 662 | 3685 | 3955 | 3820 | 058
19 | 662 | 3655 | 3815 | 3735 | 056 (18 B) ®e Izl T AY HE
20 | 658 | 3820 | 4125 | 3973 0.60 (Fig. b) Field test in a wet concrete roadway
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(Table 6) Test results from wet concrete
conditions

50| =g =34 5 upz
ST ET T Hzg [ Auw | @2 | AF
1 70.6 38.45 40.35 39.40 0.56
2 70.6 37.85 40.10 38.98 0.55
3 70.6 38.65 40.85 39.75 0.56
4 577 27.05 30.05 28.55 0.49
5 577 26.45 28.90 27.68 0.48
6 5717 27.50 29.55 28.53 0.49
7 59.3 27.20 31.05 29.13 0.49
8 59.3 26.25 32.00 29.13 0.49
9 58.0 30.10 32.55 31.33 0.54
10 58.0 28.50 33.25 30.88 0.53
11 79.0 41.05 4345 42.25 0.53
12 79.0 38.50 40.85 39.68 0.50
13 78.3 40.85 43.25 42.05 0.54
14 78.3 41.80 44.50 43.15 0.55
15 66.2 34.55 38.80 36.68 0.55
16 66.2 32.15 37.20 34.68 0.52
17 65.8 33.50 38.40 35.95 0.55
18 65.8 33.15 35.95 34.55 0.53
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(Table 7) Input parameters for the simulation study
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