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Speed Characteristics of Traffic Flow
on the Yamaguchi By-pass

~ Influences of Number of Lanes and Regulatory Speed ~

Youichi TAMURA, Masaya KOIKE, Tsuyoshi ISHIMITSU
and Takao SAKAMURA

Abstract
Vehicular speed is an important consideration in road transportation because it is associated with a

level of service of road. Speed characteristics of traffic flow are influenced by various aspects of driver,

vehicle, road, traffic, regulation and environment. In this paper, we investigated influences of two

variables such as number of lanes and regulatory speed on speed distribution of the Yamaguchi By-pass.

The data used in this study were obtained by observations carried out corresponding with changes of

number of lanes and regulatory speed of the road.
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Table 1 Variables that influence speed characteristics

Category Variable
Driver purpose of travel, trip length, age, sex, single or married, etc.
Vehicle vehicle type, vehicle age, gross weight, mechanical condition, etc
curvature, gradient, length of grade, number of lanes, surface type,
Road sight distance, lateral clearance, frequency of intersection, geographic
location, etc.
Traffic traffic volume, traffic density, traffic composition, etc.
Regulation regulatory speed, passing prohibition, etc
. time (daytime or nighttithe) , season, weather(rain, snow, fog, wind),
Environment .
visibility, etc.
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(b) Cross section with 2 lanes in each direction

Fig. 1 Cross section of the road
(unit of length : m)
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Table 2 The design standard of the road

design speed 80 km/h
standard road width 25~32 m
number of lanes 4~6 lanes
minimum radius 900 m
maximamu gradient 4 %
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Table 3 General description of observed data

. Direction Number of date and time of obbservation
Road condition of Lane observed -
traffic vehicles date time
Inbound 2 877
2-lane 1988.2 .9 14:15~18:00
Outbound 2 685
first lane 2 387
Inbound 1988.9. 8 7:07~10:05
4-lane second lane 3 290 Y 11:00~12:30
(R.S=50kn/h) first lane 2 408 ' '
Outbound 1988.10. 1 16:00~17:00
second lane 2 400
first lane 1 862
Inbound
4-lane second lane 2 378 1990.10.12 7:15~10:30
(R.S=60km/h) first lane 1 557 o ’ '
Outbound
second lane 1 486

R.S : Regulatory speed, Inbound

: Ogori = Yamaguchi,

Table 4 Traffic volume

Outbound : Yamaguchi = Ogori

. . . . Traffic volume
Road condition Direction of traffic Lane
Mean (vpm) Var. (vpm?)
Inbound 12.5 29.0
2-lane
Outbound 13.9 39.1
first lane 6.2 10.1
Inbound
4-lane second lane 8.4 18.1
(R.S=50km/h) first lane 6.1 15.0
Outbound
second lane 6.0 18.5
first lane 9.8 36.2
Inbound
4-lane second lane 13.3 43.1
(R.S=60kn/h) first 1 7.6 31.8
Outbound ITs? ane
second lane 7.5 25.7
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Var. : Variance of traffic volume distribution
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Table 5 Composition of vehicle types

Direction T f vehicl
Road condition of Lane ype of venicres
traffic Type 1 | Type iI | Type Il | Type ¥
Inbound 19.4 72.5 4.8 3.3
2-lane
Outbound 21.1 70.8 5.4 2.7
first lane 21.1 70.4 4.5 4.0
Inbound
4-lane second lane 23.2 69.7 5.0 2.1
(R.S=50kn/h) first lane 22.8 70.9 4.5 1.8
Outbound .
second lane 20.8 71.5 5.5 2.2
first lane 24.2 69.7 3.5 2.6
Inbound
4-lane second lane 27.5 67.3 2.8 2.4
(R.S=60kn/h) first lane 24.0 66.5 4.5 5.0
Outbound
second lane 27.5 64.2 4.8 3.5

Type 1 : Sub-compact car, Type Il : Compact car,

Type Ml : Midum-sized car, Type IV . Large-sized car
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Fig.2 Speed distribution
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Table 6 Statistics of speed distribution
Direction Speed (km/h
Road condition of Lane peed (km/h)
traffic Mean S.D. Max.
Inbound 50.8 9.0 82.4
2-lane
L Outbound 49.9 12.6 97.8
first lane 60.5 13.2 103.1
Inbound
4-lane second lane 67.2 12.8 109.4
(R.S=50km/h) first lane 69.6 15.0 117.1
Outbound
second lane 64.5 13.6 105.6
first lane 60.3 11.2 97.0
Inbound
4-lane second lane 64.3 10.6 101.7
(R.S=60km/h) first lane 75.4 13.1 116.4
Outbound
second lane 74.6 12.7 117.4

Mean : mean speed, S.D. :standard deviation of speed, Max. : maximum speed
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