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A Preliminary Study on Developing a Trafficability Index of Vehicles
in Wintertime

ABSTRACT

Information about trafficability or the condition of road with regard to its being traveled over by vehicles is one of the most critical
factors for roadway operation in winter. Specifically, when traveling on snowy or icy surfaces, the traction force varies per vehicle type
including tire types, geometric characteristics of roads, and conditions of road surfaces. In general, front-wheel drive or four-wheel drive
vehicles have better traction performance on snowy or icy surface than rear-wheel drive vehicles, and the latter type vehicle causes more
serious traffic congestion when there is unexpected snowfall. Thus, traffic information regarding trafficability with respect to vehicle
types, geometric characteristics of roadway sections, and roadway surface conditions can provide a foundation to make a decision
whether to use the associated roadway sections for roadway operators as well as users. Based on the preceding premise, the objective
of this study is to present a methodology for developing a trafficability index with respect to vehicle types, geometric characteristics of
roadway sections, and roadway surface conditions.

Key words : Roadway friction, Trafficability index, Roadway condition, Weather information, Data fusion
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o] e 23 Bega|s Al E3AZIE Hayhoeo} Kopac
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olehe e e Holol 25l vise) el ot
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Type of tires Blizzak Studded All-season
Traction test Snow Ice Snow Ice Snow Ice
Stopping distance (40.2knvh) 19.5 36.5 323 323 19.3 39.1
Starting traction (time in sec to reach 42.2km/h) 9.6 14.4 9.1 11.9 10.5 16.7
Maximum cornering speed (15.2m radius in  km/h) 27.7 22.8 25.6 219 27.7 22.0
Maximum starting grade (%) 16 11 16 12 15 10

[source: Lu et al. (1994)]
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Table 2. Summary of Gmax by vehicle types on non-battered

snow
4 NE
Type of vehicles Vehicle weight Grmax
Sedan 1.5t 0.14
e A3e =) 728t 4 gk Van 4.6t 0.15
]}\‘11. 20001’;1 RaadQ} Lu7]- _’_5361_ X]-—‘*Bﬂ ﬂﬂﬁ' LOl’lg Bus 15.4t 0.16
Mini truck 1.8t 0.14

Table 3. Traction coefficient of sedan type vehicle by road surface conditions

Road surface

More detailed description of the surface condition

Traction coefficient @

Snow, battered by automobiles, which does not make the pounded layer of

Battered snow . 0.24~0.37
snow and ice

Non-battered snow Snow, which has Jl?st fallen on the .as.phalt and which is not battered by the 015~ 042
wheels of automobiles - the first driving

Snow and ice, covered with the | Battered snow and ice, covered with the layer of snow (thickness —up to 10 0.18 ~ 0.45

snow, which has just fallen

cm), which has just fallen and is not battered

Snow and ice, mixed with sand
and slush

Battered snow and ice, mixed with sand and slush, the particles of which
make 3-6 mm in diameter

Depending upon the quantity of
slush (little — much) 0.15 ~ 0.45

Snow and ice

Entire layer of snow, battered to the extent of the icy surface

0.12~0.39

Snow, which at first was melted by the motors of the standing automobiles

Snow and ice before crossroads and then frozen up to the smooth surface 0.09~0.22

Deep snow Deep and non—tou.ched SNOw When the automobile “seats itself at the 0.92 ~ 0.95
bottom”, however, it does not stick

Dry asphalt in winter conditions | Dry asphalt (uncovered with anything) in winter conditions 0.59~0.72

Asphalt, covered with hoar-frost White cover on the asphalt, which is observed by the driver and easily 048 ~ 0.58
recognized as hoar-frost

Smooth ice Thick layer of frozen water, non-infringed with prickles and chains 0.054 ~0.19

Ice and tires with chains Thl?k non—}nfnnged léyer of frozen water, infringed with the wheels, 012~0.18
equipped with steel chains

Black ice Thick entire ice layer, looking as a wet, black stretch of the road, which is fi 012 ~ 026

t for traffic, which is non-easily noticed by the driver
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Table 4. Summary of Gnax(; ) for vehicle types and road surface conditions

Ginax(i, j) Tor vehicle type j

Road surface condition i

Sedan Van Bus Mini truck
Battered snow 0.24 0.257 0.274 0.24
Non-battered snow 0.15 0.161 0.171 0.15
Snow and ice, covered with the snow, which has just fallen 0.18 0.193 0.206 0.18
Snow and ice, mixed with sand and slush 0.15 0.161 0.171 0.15
Snow and ice 0.12 0.129 0.137 0.12
Snow and ice before crossroads 0.09 0.096 0.103 0.09
Deep snow 0.92 0.986 1.051 0.92
Dry asphalt in winter conditions 0.59 0.632 0.674 0.59
Asphalt, covered with hoar-frost 0.48 0.514 0.549 0.48
Smooth ice 0.054 0.058 0.062 0.054
Ice and tires with chains 0.12 0.129 0.137 0.12
Black ice 0.12 0.129 0.137 0.12
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Table 5. Degree of maximum slope for vehicle types and road surface conditions

Degree (°) of maximum slope for vehicle type j

Road surface condition i

Sedan Van Bus Mini truck
Battered snow 13.50 14.42 15.34 13.50
Non-battered snow 8.53 9.13 9.73 8.53
Snow and ice, covered with the snow, which has just fallen 10.20 10.92 11.62 10.20
Snow and ice, mixed with sand and slush 8.53 9.13 9.73 8.53
Snow and ice 6.84 7.33 7.81 6.84
Snow and ice before crossroads 5.14 5.51 5.87 5.14
Deep snow 42.61 44.59 46.44 42.61
Dry asphalt in winter conditions 30.54 32.30 33.99 30.54
Asphalt, covered with hoar-frost 25.64 27.22 28.75 25.64
Smooth ice 3.09 3.31 3.53 3.09
Ice and tires with chains 6.84 7.33 7.81 6.84
Black ice 6.84 7.33 7.81 6.84
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