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1 Z,\:Ef i Bfi% IZDV \’Cﬁ@/ﬂ?ﬁ) LET. 1. Today we will learn about transportation.
2. F9, 1,1L%“m;t;%%z:ob\1§ﬁ%[/ij—o 2. First, Section 1.1 will describe
transportation.
3. 5%;55 L ziw L %)0) L\; j <, 3. Transportation is the movement of people
and things.
4 *7-, %%61 w%%;“ﬁ%ﬁ@{i 3 “%%M ; <3, 4. Transportation is also a derivative
demand of social and economic activity.
5. focjo‘ 5@ O)E i/k@ 45T, 5. There are four elements to transportation:
6. 54 35{74:’( »5 )\ L #@ 6. The persons and things that are
transported;
7. E&@JL &‘, éq;ﬁw 0 :), ”;\?é %}?f i 7R &0);%% 7. Modes of transport, such as automobiles,
jE\ trains, boats, and airplanes;
8 F7m, FNHMN %ﬁj—é, ;&E)ﬁé % ké;,?:ﬁgl 8. The paths of transportation, such as
fjmm, ;k?ﬁ? ;ém” VS &0)5%%&7% roads, railways, bodies of water, and
airways; and
9. %f \z, J)E/i;éé%z“cﬁ‘ 9. The vehicle operators.
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In Section 1.2, we will discuss some
features of road traffic flow.

“Traffic volume” refers to the number of
vehicles that pass by a point on a road or
lane within a given unit time.

Taking traffic volume as g, the number of
passing vehicles as n, and the total

amount of time as T, this can be expressed
n
as ¢ = T (“g equals n over T7).

“Annual average daily traffic volume”
refers to the amount of traffic flow on an
average day in a year.

This is the basic measure of road use, and
is used as the planning traffic flow when
designing roads.

Other measures include 12-hour traffic
volume, hourly traffic volume, 15-minute
traffic volume, and 5-minute traffic

volume.
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7. _ﬂ%@ﬁcﬁ% f 3 )Etgé0)§@ %;%jr 7 These measures of traffic flow are used
%%J % ﬁ WET. when planning, designing, and controlling

roads.
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In Section 1.3, we will discuss spatial
distributions of traffic volume.

Traffic volume for a given road differs
according to direction.

This directional distribution is
represented by the heavy directional
D-value.

The D-value is calculated by dividing the
heavy directional hourly volume by the
total hourly volume of both directions.
Here, the heavy directional hourly volume
refers to the hourly volume of the lane
travelling in the direction that has the
largest traffic volume.

The total hourly volume refers to the sum

of the traffic volume in both directions.

- TY (K7ZD)
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In Section 1.4, we will discuss the time
variability of traffic volume.

There are four variables, a through d,
used as measures when considering the
time variability of traffic volume.

First, a refers to inter-annual variability,
which is used when considering time
variability along with variables such as
population, operation licensure, or GDP.
Next, b is seasonal variation, and is used
when considering variations in traffic
volume between months.

Here, the monthly coefficient is the
average daily traffic volume ADT of a
given month, divided by the annual
average daily traffic volume.

This coefficient is used to determine
whether the traffic volume for a given
month is higher or lower than the yearly
average.

Next, ¢ refers to the weekday variability.
Weekday variability is a consideration of
changes in traffic volume per unit

weekday.
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Here, the weekday coefficient is
determined by dividing the average daily
traffic volume (ADT) for a given weekday
by the annual average daily traffic volume
(AADT).

This coefficient is used to determine if the
traffic volume for the specified day is
larger or smaller than that of the annual

traffic volume.
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Finally, we discuss d, the hourly variation.
This variable is used to consider variation
in traffic volume for each hour. For
example, we might consider roads used for
tourism, or roads for which the weekday
coefficients are greater than 1.05.

The coefficients used to examine hourly
variation include hourly coefficients, peak
ratios, and day/night ratios.

Taking hourly coefficients first, these are
determined by dividing hourly traffic
volumes by daily traffic volumes, and
indicate variations in traffic flow on an
hourly basis.

Next, peak ratios are the traffic volume
during the peak hours divided by the daily
traffic volume, and show variations in

traffic volume over peak times.
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ik

We will now learn about average speeds.
There are two types of average speed:
average hourly speed and average
segment speed.

Average hourly speed refers to the average
speed of vehicles passing by a specific
point. It is also referred to as a weighted
average.

The average hourly speed is written as v,
(“v-sub-t bar”).
The traffic flow of vehicles travelling at

speed Vv, is written as gq,.

The average segment speed is the average
speed of all vehicles travelling through a
specific unit road segment at a specific
point in time. It is also referred to as the

harmonic average.
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7. The average segment speed is written as
v, (“v-sub-s bar”).

8. The traffic density of vehicles travelling at
speed Vv, iswritten as k.

9. The variables are related by the equation
q, = kv, (“q-sub-i equals k-sub-i times
v-sub-i”), which expands to the equation

q

y, =——0o

q;
2,

i

(“v-sub-i equals q divided by

sigma q-sub-i over v-sub-i”).

10. The relationship between the average
segment speed and the average hourly
speed is shown in line (c).

11. Here, o refers to the distribution.
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In Section 3, we will learn about traffic
density.

Traffic density refers to the number of
vehicles within a unit road segment.
Traffic density is an indicator of
congestion.

Traffic densities are measured using
vehicle detection devices.

There are two types of vehicle detection
device: loop coil devices and ultrasound
devices.

Loop coil devices use loop coils embedded
within the road, and are difficult to
maintain.

In Japan, the use of ultrasound devices is
most common. They are placed, for
example, along urban highways and at

intersections.
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Next, in Section 3.2 we will discuss
occupancy ratios.

First, the time occupancy shown in line (a)
is the ratio of the time for which a vehicle
occupied a given road surface during the
measurement time.

Taking n, (“n-sub-t”) as the traffic flow,

[, (“I-sub-1”) as the vehicle length, v,
(“v-sub-1”) as the vehicle speed, and O,

(“O-sub-t”) as the time occupancy, we can

n, ]
2 i
x100 (“O-sub-t

write thisas O, =

equals sigma 1-sub-i over v-sub-i divided
by T times 100”).

The segment occupancy shown in line (b)
refers to the ratio of the sum of the
lengths of the vehicles occupying the road
surface to the length of the road segment.
Taking vehicle lengths as /, and the
length of the road segment as L, the

segment occupancy O, (“O-sub-s”) can be
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2

written as O, = TxlOO (“O-sub-s

equals sigma 1-sub-i over L times 100”).
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Today, we will discuss the relationship
between traffic volume, traffic density,
and average segment speed.

The relationship can be represented as

q= kv (“q equals k times v-sub-s bar”).

N

Graphing this equation results in the
figures shown above.

“Congested flow” refers to a state of traffic
congestion, and “non-congested flow”
refers to a lack of congestion.

First taking the relationship k -v, we
see that this is a monotonic decrease. As
traffic density increases, speed decreases.
The speed at the critical density is called
the critical speed.

The maximum density is called the

saturation density.
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8. . e cores 8. Next, looking at the relationship ¢ -k,
WIZ, g —k BRIZOWTTT A, g BRI )
we see that g has a maximum value.
3 H
75:%0 e 7)§/\Z)> D Ec A
):) )/)}ﬁ I

9. Eyj(f [D L X @é& SREASRA R L OVE 9. The traffic flow at that maximum value is
ER called the traffic capacity.

10. Folx 0)&,{“ ﬁ;ﬁfﬁéé‘q}ﬁ <. 10. The density at that point is called the
critical density.

11, F7-, ﬁ?ia@ %“C 2 O@gﬁi:%\ﬁi‘&; Az L 11. We can also see that there can be two

753‘5%75) D FET. states at equal traffic volume levels.
11, Z=3u%, i );L U{/xm DExL 3% 5 %(%i)@ L X% 11. Those states represent times of congested
%’é LCTWET. and non-congested flow.
12, - s 12. . R
RIZ, v —q BRIZOWT TR, 2660 Next, taking the relationship v, — ¢, we
soren b b see that here, too, g has a maximum
6%q75>%ﬁﬂ_ FFoOZ Enmnh £
value.
13. 2oL x @Jij_;iﬁ\ );%fﬁ'%'fﬁ<§ <. 13. The speed at this point is called the

critical speed.
14.  F7-, iﬁ] L/jf/,f;%“c 3, L(i};ﬂq U{f,b) L %LILE ﬁ%‘{ﬁ’( 14. Similarly, even at equal densities there
‘ L 7)‘;5;}75) nFET. are differing speeds under congested and

non-congested flow states.
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25 3 L
5. A

1. ZZT li;&?ﬁ? ){ﬁa% ZOWNWT fL 9@ LET. 1. Next we will learn about traffic

congestion.

2. ?,%)(fﬂq 0);5%@1, F&%%ﬁ )q 75@%% %)%c % 2. Congestion is defined as the phenomenon
;*f)ﬂ] L, %Ld >i§5§j§&:t%n§éﬁ‘é %’%” :)j by which the traffic demand g exceeds the
EINTWET. traffic capacity ¢, resulting in an

accumulation of the excess on the road
surface.

3. 5%;55 L:;ﬁ% Wi, Lat})/t Li%){% L 5%%};2 Li%)ﬁrrﬁg“ D2 3. There are two types of traffic congestion:
%A %/Eij HFET Natural congestion and sudden

congestion.

4. L@tf\i/é ?/‘\ ){'ﬂ;’ L3, %H) ;‘L E’% _;J\ X f;;é;ﬁ %)% < 4. Natural congestion occurs in situations
»HAHL x| @ A ij% <9, where there is a relatively small traffic

capacity.

5. *;Q*%%L i ){'ﬂ;’ ik %&%EL%H%&: i) %j% 5. Sudden congestion occurs from decreases
ﬁx{f&? L7z & Xz é ) Li%){fﬁ%“cﬁ— in traffic capacity, for example due to

accidents or vehicle failures.
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Next, we will discuss bottlenecks, one of
the causes of congestion.

Areas that form bottlenecks can result in
congestion by causing traffic demand q to
exceed traffic capacity c.

In such situations, q — cis referred to as
the “excess demand”.

Let’s look at some examples of
bottlenecks.

For example, the following are some
examples of bottlenecks on city streets.
Examples include toll booths, merge
areas, road forks, road sags, and tunnels.
“Road sags” refer to locations where a
downhill road becomes an uphill road, as
shown in the diagram above.

Locations where an uphill road becomes a

downhill road are called “crests”.
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il

In Section 6, we will learn about traffic
capacity.

Traffic capacity refers to the maximum
number of vehicles that can be expected
to travel through a specific point of a road
or traffic lane within a specified time
period and under a specified set of road or
traffic conditions.

Here, “road conditions” refers to the
physical state of a road.

Some examples of road conditions include
the following:

Geometric configurations, such as
interchanges;

Pavement conditions; or

Road surface conditions.

Some examples of traffic conditions
include the following:

Composition of vehicle types; or
Characteristics of drivers.

There are also a number of variables in

addition to these.
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In Section 6.2 we will learn about base
traffic capacity.
Base traffic capacity refers to the traffic

capacity under ideal conditions.

Base traffic capacity is represented as
C, (“C-sub-B").

“Ideal conditions” refers to conditions
such as the following:

First, taking variables related to road
conditions:

A straight road;

A level road;

A road width of at least 3.5 m; and
Marginal spacing of at least 1.75 m on
each side.

Next, taking variables related to traffic
conditions:

Only passenger vehicle traffic;

No speed limit;

A multi-lane road; and

A two-way road.



J00o0o000oO00oDO0oO0ooooDooOo
00000 Nagoya University 2010

B8 FAEE (Related terminology)

CEBSEME (EH2AL EIITA) c RREEM (2929 L x5 ITA)  ZEMLEK (Lot
AEIAH) CFE2HERER (B)SLIZLeEALED A)

HARGEAEER

:(/v2 rfi{:*éj

INE 2 2 BEORE, ARZIh0 AL ThE s E0l, o BE

SA ANz A

X7 FEIZiEIJ

& 9 A

5.4 54
x8 [igga]
EEOmR EoE, WEoE (8 W) oEsos kT,

Xo &%)

VERS U T hD . RO NRBS LT,
Bl BRI S 2B 50T, A T,
o %ﬁ%ﬁﬁé%%wrw% <E %ﬁb\i?

- 129-



DE I TWNET.
ERC N AAR )

::fr@:&%ﬁi%&&wwii.

FO LV RELS, 1ED/INS<AoTINE

r
7.

- L%'}f/uz&\ihl\:/'u %<(i}j\'/\> ')\ /L//u& )lik;)xf/v;gg N
rici, BEREE, W5 RE, BB R EER
A<
GENET

)
B
k]
B
5t
&
D}
B

A (S<VA)

G (2<IUED L D)

130-

J00o0o000oO00oDO0oO0ooooDooOo
00000 Nagoya University 2010

In Section 6.3, we will learn about
potential traffic capacity.

Potential traffic capacity refers to the
traffic capacity under actual traffic
conditions.

Potential traffic capacity is represented
as ( “C-sub-P” ).

The relationship between C, and the
base traffic capacity C, 1is given in the
equation above.

Here, the » variables are referred to as
correction coefficients.

These r wvariables are greater than zero,
and less than one.

The r variables include, for example,
lane width, marginal spacing, and

roadside conditions.

chE (RAED)
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Next, we will learn about design traffic
capacity.

Potential traffic capacity is a measure
with little driving allowance, and so is not
suited as a measure of traffic capacity for
use in road planning and design
decisions, such as the appropriate
number of lanes.

Design traffic capacity is therefore used
as a traffic capacity measure that allows
for some level of driving freedom.

Using design traffic capacity during road
planning and design allows for
considerations of the quality of service
that the road should provide. Design
traffic capacity is an application of
specific reduction ratios onto the potential
traffic volume according to the design
standard.

Design standards are divided into three
ranks as ratios between the design traffic
capacity and the potential traffic capacity.
Design standard 1 is a design standard
allowing for maximal allowances; as a
rule, design standard 3 is not used in
planning.
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