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Capacity of Two-Lane, Two-Way Rural 
Highways: The New Approach 

PLANKO Roz1c 

The development of methodology analysis of traffi~ flow on two
lane, two-way highways is described. The ex.tensive data w~re 
collated through 7 days of measuring on the pnmary r~ad section 
Zagreb-Velika Gorica (Zagreb Airport). On the basts of ~v.er
taking, the new vehicle classification .from t~e aspect of pos1t1on 
in traffic flow is defined. By concentratmg vehicles mto two groups, 
vehicle file and vehicles involved in overtaking , the four possible 
combinations of traffic flow condi1ion are introduced. Traffic flow 
were divided on a time basis, on a functional basis, and from the 
aspect of car-following. On those bases 24 relationship curves 
between fundamental traffi c stream variables were developed. 
Different divi ion of traffic flows proved that divisions on a time 
basis do not yield real values of the capacity and have to be 
rejected. Combinations of traffic flow c?ndition ?~fer .a basis for 
calculation of capacity and levels of service. Class1~1cat1on of flo'."' 
from the aspect of car-following gives the capacity of a traffic 
lane and ideal capacity of a highway . It was proved that calcu
lation of capacity depends , in addition to already known ele
ments on the method of measuring and dividing the traffic flow. 
Comp~ter programs for graphical presentation of vehicle trajec
tories in space-time charts , as well as for numerical analyses and 
graphical depiction of different combinations of traffic flow con
dition, were developed . 

Since the publication of the 1965 Highway Capacity Manual 
(HCM) (1), there has been an increasing need for research 
in highway capacity , which resulted in issuing the new 1985 
HCM (2). Because of uncritical adoption of the experience 
gained in the United States, some European countries have 
embarked on a detailed study of highway capacity. 

The 1965 HCM (1) defined the ideal capacity of two-lane 
rural highways as 2,000 pcph, whereas the 1985 HCM (2) 
defined the ideal capacity as 2,800 pcph. Observations on two
lane rural highways undertaken in some European countries 
have been reported at even higher volumes (3). The first 
researches, undertaken by Zemljic ( 4), Kuzovic et al. (5), and 
Kuzovic (6) , revealed a discrepancy between American prac
tice at that time and our own. 

Most local as well as foreign researches have been based 
on a search for local factors affecting highway capacity. Con
trary to being designed as a critique of the HCM and to seek 
a range of adjustment factors for our own conditions, the aim 
of the research was to analyze the possibilities and factors 
contributing to a high flow rate through practical measure
ment and to assess the capacity and the ideal capacity of 
two-lane, two-way rural highways on the basis of a new meth
odological approach. This methodology was basically devel
oped by the author (7) and subsequently fully established and 
implemented by him (8). 

Croatian Road Organization, 41000 Zagreb, Voncinina 3, Croatia. 

SELECTION OF A TEST SECTION 

Basic data on traffic volumes on major two-lane highways in 
Croatia are being collated by automatic traffic counters (9,10). 
Analysis of the AADT and hourly volumes for all locations 
with automatic counters has shown that the highway with the 
heaviest volume is the primary road section M-12/2, Zagreb
Velika Gorica (Zagreb Airport) . A ratio between hourly vol
umes and the AADT is presented in Figure 1 (9). The Zagreb
Velika Garica highway meets all highway geometric features 
for ideal conditions (2) . 

Through in situ observation, a test section length of 960 m 
was determined , along which there are no obstructions or 
other restrictions and which is 25 percent over the minimum 
length for passing sight distance for a design speed of 100 kph 
(11). The test section is out of influence of intersection (i.e., 
the highway is an uninterrupted flow facility). Such a length 
of test section, combined with the given roadway elements, 
permits unrestricted overtaking for vehicles in both directions. 

MEASURING OF TRAFFIC FLOW 

Good reviews of the definition of traffic stream variables and 
factors affecting them, techniques of measurement, and ap
plication of data are presented in May (12) , Pignataro (13), 
Gerlough and Huber (14), Drew (15), and Wattleworth (16). 
French and Solomon (17) describe the technology that is being 
used for traffic data collection. 

Measurement of traffic flow on the basis of measurement 
at a point and measurement of travel time was carried out. 
Travel time was measured by the license plate method . Ob
servers were positioned at entry and exit of the test section, 
for each direction separately. One observer recorded the last 
three digits of the vehicle license plate number, the second 
observer recorded the time (hour, minute , and second) the 
vehicle passed through that particular point on the highway, 
and a third recorded the type of vehicle. Travel times are 
transformed into individual vehicle speeds. 

If Berry and Green's (18) concept of a sample is abandoned 
and all vehicles are included, one would arrive at the travel 
time, and hence the speed, of all vehicles. On the basis of 
those speeds it is possible to calculate the space mean speed, 
which includes all variations in the speed of individual 
vehicles . 

Since vehicle license plate numbers and corresponding times 
of passage of vehicles are recorded at entry and exit and thus 
converted into two measurements at a point , it was decided 
to measure rates of flow at the exits. Through analysis of the 
sequence of vehicles and their time of entry into and exit from 
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FIGURE 1 Relation of hourly volumes and AADT on the Zagreb-Velika 
Gorica highway. 

the section, the following information was obtained: vehicle 
type; average vehicle speed; which vehicle overtook, at what 
speed, and what it overtook; which vehicle kept in its own 
lane; and headway at entry and exit of test section. 

Rate of flow measured at exit of the section can be analyzed 
in the context of this information. Measurement was carried 
out through 7 days for a total duration of 14 hr 5 min. All 
days on which measurement was carried out were sunny, the 
roadway was dry and in relatively good condition, and it was 
possible to compare obtained measurement results by days. 
Vehicle flow was divided according to type of vehicle, as 
follows (19): passenger car, bus, light truck (up to 3 t), me
dium truck (two-axle, up to 19 t), heavy truck (three-axle, 
exceeding 19 t), trailer/semi-trailer, and tractor. 

A total of21,559 vehicles were recorded on the test section. 
Traffic in the direction Zagreb-Velika Gorica (Direction 1) 
accounts for 62 percent of overall traffic on the average. Pas
senger cars constitute 89 percent of all vehicles in Direction 
1 and 81 percent in Direction 2, which from that aspect brings 
the traffic flow closer to the ideal. 

CLASSIFICATION OF POSITION OF VEHICLES 
AND TRAFFIC FLOW CONDITIONS ON TWO
LANE, TWO-WAY HIGHWAYS 

Vehicle Classification from the Aspect of Position in 
Traffic Flow 

Identification of all vehicles at entry into and exit from the 
test section makes it possible to establish the sequence of 

vehicles in both cross sections. In this way five vehicle cate
gories may be defined from the aspect of vehicle position in 
traffic flow, as shown in Figure 2: 

1. Vehicles that keep in their own lane and are not involved 
in overtaking and are not positioned between two adjacent 
maneuvers of overtaking vehicles traveling in the same di
rection (two vehicles, one of which is completing an overtak
ing maneuver and the second of which is beginning the ma
neuver); 

2. Vehicles passive in overtaking-those keeping in their 
own lane, not being overtaken, and finding themselves be
tween two adjacent overtaking maneuvers; 

3. Vehicles active in overtaking-those overtaking; 
4. Vehicles active in overtaking-those overtaking and 

themselves being overtaken; and 
5. Vehicles passive in overtaking-those keeping in their 

own lane and being overtaken. 

Classification of Traffic Flow Conditions 

A concentration of vehicles of Category 1 results in a group 
of vehicles annotated as "vehicle file." Vehicle file is under
stood here to be a moving line of vehicles regardless of head
way between them. It must be differentiated from the car
following or platoon mode. "Percent time delay" is defined 
as the average percentage of time that all vehicles are delayed 
while traveling in platoons due to inability to pass (2). On 
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FIGURE 2 Definition of vehicle position within traffic flow and traffic flow conditions: vehicle file and vehicles involved 
in overtaking. 

the basis of extensive field measurement (7,8) it could be 
stated that numerou vehicles were forced to keep in their 
own lane and at the same time they were not involved in 
platoon . From the aspect of car-following, Ovuworie et al. 
(20) divided vehicles into three categories: 

1. Free-moving (independent) vehicles-those moving 
without being influenced by other vehicles; 

2. Partially independent vehicles-those either joining or 
leaving the platoon; and 

3. Vehicles in platoon-those following a lead vehicle. 

Vehicle file may consist of a number of vehicles of all three 
categories. The definition of platoon in the 1985 HCM (2, 
Chapter 8) corresponds to the definition of vehicle file in this 
paper. 

Analogou to vehicle file , all vehicles between two vehicle 
file (Vehicle Categories 2 through 5) form a group of vehicle 
~nnotated a "vehicles involved in overtaking." oncepl of 
Vehicle file and vehicles involved in overtaking are presented 
in Figure 2. 

Such an approach to the analysis affords the possibility for 
new combinations of traffic flow condition on a two-lane, two
Way highway which are presented in Table 1. 

When both directions contain vehicles involved in overtak
itlg (Combination 1 in Table 1) overta.king can be mutually 
executed in which case flow rate result are shown for both 
directions together. Through an increase of rare offlow head
ways, after a certain level of flow rate , acquire such value 
that safe overtaking is no longer possible. At that point the 
traffic flow on a two-lane , two-way highway is transformed 
into two one-way traffic flows (i.e., into vehicle file in both 
directions concurrently). According to the 1985 HCM (2), 
mis combination begins at level of service D (i.e. , at flow rate 
above 1,200 pcph total in both directions). From Figure 3 it 
ca.n be seen that real grouping of such a combination begins 
at approximately 800 vph. 

Vehicle Classification from the Aspect of Car
Following 

From the aspect of car-following where a stimulus-response 
link exists between the lead and trailing vehicles, traffic flows 
may be divided as follows: 

• Platoon with mixed vehicles, located within a combina
tion of traffic flow condition: vehicle file-vehicle file; and 

• Platoon with passenger cars only, located within a platoon 
with mixed vehicles. 

Platoon with Mixed Vehicles 

A platoon is by its very nature a subgroup of a vehicle file. 
Extreme cases can occur, where a whole vehicle file is at one 
and the same time a platoon, and also where there is not one 
platoon within a vehicle file. Within a platoon it i not even 
theoretically possible that overtaking vehicles from oppo ing 
direction could appear i.nce they automatically break the 
stimulu -response link between vehicles in the platoon. Com
bination 4 comprising a vehicle file in both direction simul
taneously thus becomes the first prerequisite for the appear
ance of a platoon. The second prerequi ite is that vehicles 
must follow a lead vehicle. 

There is no unique definition of platoon. In addition to the 
1965 HCM (!), Cunagin and Chang (21) and Radwan and 
Kalevela (22) did not consider headways exceeding 9 sec. 
Miller (23) separated platoons if the headway was longer than 
8 sec. Edie et al. (24) adopted the criterion of headway from 
4 to 5 sec, depending on the speed of vehicles. Keller (25) 
was even more rigid, with a headway of les than 2 sec. The 
1985 HCM (2) defines vehicles folJowing at headway less than 
S sec. On the basis of research by Chrissikopoulos et al. (26) 
the criterion wa adopted whereby a short platoon is one with 
two to four vehicles, and a long platoon is one with five or 
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Descriptions of conditions of traffic 
flow progress 

Headways and corresponding 
spacing in both directions ensure 
safe overtaking for vehicles 
travelling in either direction. Flow 
rates are considerably below 
capacity with traffic flow speeds and 
densities that correspond to the 
conditions of noncongestion traffic. 
Headways and spacings in direction 
1 allow vehicles from direction 2 to 
cross to the lane used by vehicles in 
direction 1 and to execute an 
overtaking maneuver. In direction 
1, denRit.y and rates of flow are 
slightly higher than in the 
combination No.1. In direction 2, 
rate of flow, speed and density 
retain the characteristics from the 
combination of traffic flow condition 
No. l. 
Situation is now the reverse of 
combination No. 2, i.e. conditions 
from direction 1 have been 
transposed into direction 2, and vice 
versa. 
Headways and spacings in both 
directions have acquired such values 
that safe overtaking is not possible 
for vehicles travelling in either 
direction. Traffic flow has been 
transformed into two one-way, 
opposite flows. Rates of flow are 
within a wider area of capacity with 
the accompanied corresponding 
speeds and densities. 
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Division of traffic flow on a functional basis: all combinations of traffic 
flow condition taken together-both directions together. 
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more vehicles. In this research the headway of less than or 
equal to 9 sec at both entry and exit of section was adopted. 

Platoon with Passenger Cars Only 

Platoons consisting of passenger cars only are formed in this 
research in such a way that all platoons having a passenger 
car as a lead vehicle are separated. Among such platoons a 
further distinction was made whereby all consecutive platoons 
that comprised five or more passenger cars were separated. 
A platoon of passenger cars ends with the first replacement 
of a passenger car by some other type of vehicle. 

Both the 1965 HCM (J) and the 1985 HCM (2) define the 
ideal capacity with an idealized flow in which there are only 
passenger cars. Before rates of flow achieve maximum level, 
flows start to run in the combination of traffic flow Condition 
4 (i.e., of the concurrent vehicle file in both directions). At 
near-to-capacity flow rates of two-lane, two-way highways, 
long platoons are formed in both directions. If platoons are 
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formed of passenger cars only, a macroscopic evaluation will 
give a maximum flow rate (i .e., the ideal capacity of two
lane, two-way highways). 

DATA PROCESSING 

The software for the graphical presentation of the vehicle 
trajectories, different divisions of the same traffic flow, and 
the calculation of flow rate, density, space mean speed, and 
time mean speed, together with a statistical analysis of mean 
speeds, was developed and applied to traffic flows. 

For all 7 days, seven separate diagrams of a total length of 
51 m were made. The chart was produced u ing a CALCOMP 
1075 A plotter. A sample was extracted from the data base 
on the seventh day of measuring, which is suitable for expla
nation of all elements in the data base and is presented in the 
space-time chart in Figure 4. The graphical presentation con
tains a separate space-time chart for each direction. The dia
gram abscissa is the time axis with its smallest division being 
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FIGURE 4 Vehicle trajectories recorded on the section of primary road M-12/2 Zagreb-Velika Gorica, Monday, 04/05/1982. 
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1 sec, whereas the ordinate shows the space (length of test 
section is 960 m). Although the space is common to both 
directions (in the sense of test section length), charts are 
separated to facilitate easier understanding. The vehicle tra
jectories depicted in different forms and colors describe ve
hicle movement in space and time. The trajectories are straight, 
since the measurement method disregarded variations in ve
hicle speed within the test section (i.e., the average speed is 
presented). Combinations of traffic flow condition are pre
sented on the central axis between two separated space-time 
charts. Duration of vehicle file is measured at the exit from 
the test section, where rate of flow is also measured. 

Combinations of traffic flow condition are partly presented 
graphically in toto in Figure 5 for all days on which measuring 
was carried out by transposing the central axes of individual 
space-time diagrams. Platoons are presented graphically in 
Figure 5 by shaded areas within vehicle file. 

MODELING OF TRAFFIC STREAM VARIABLES 

Some of the better-known traffic stream models are the 
Greenshields linear model (27), the Greenberg logarithmic 
model (28), the Underwood exponential model (29), the Drake 
bell-shaped model (30), the Drew parabolic model (15), and 
the Edie multiregime model (31). Analyses that Drake et al. 
(30) and Radwan and Kalevela (22) carried out by means of 
the listed models showed that no unique model exists that is 
capable of satisfying all boundary conditions while giving re
alistic values of the fundamental traffic stream variables, where 
the same ones differ even on the same types of highway. 

The Greenberg model (28) can probably be applied to ve
hicle files on two-lane, two-way highways (Combination 4). 
Contrary to the Greenberg model (28), it is assumed that the 
Underwood model (29)-applicable to traffic flow with low 
density and high speed-should satisfy those conditions on 
two-lane, two-way highways. Those conditions consist of 
Combination 1 and, possibly, of a part of the area covered 
by Flow Combinations 2 and 3. 

Because of the need for comparison between different ap
proaches and divisions of a traffic flow, and because of its 
simplicity, the Greenshields linear model (27)-giving a con
tinual curve (i.e., meeting all three boundary conditions)
was selected. Relationship curves were generated in the fol
lowing manner: 

• A linear relationship (straight line) of speed and density 
was defined by means of the least squares method (32), and 

• Relationships between the flow rate and density and be
tween flow rate and speed (parabola) were defined through 
inclusion of the equation of straight line into a fundamental 
equation of the traffic flow (i.e., q = k x V). 

Analyses of relationship between fundamental traffic stream 
variables were produced separately by directions and for both 
directions together. For purposes of analysis, 24 different models 
were generated. The most indicative were selected and are 
presented in this paper. 

ANALYSIS OF TRAFFIC FLOW WITHIN THE 
TEST SECTION 

Classification of Traffic Flow 

25 

On the basis of the newly established classification of traffic 
flows on two-lane, two-way highways, traffic flow was divided 
into subflows on the basis of different approaches: on a time 
basis, on a functional basis, and from the aspect of the car
following. 

Three methods of dividing the same traffic flow yielded a 
different number of subflows, which are presented in Table 
2. The number of vehicles participating in individual subflows 
is also of interest, as can be seen in Table 3. 

Division of Traffic Flow on a Time Basis 

The time basis for division of traffic flows is 5-, 15-, and 60-
min intervals. The number of subflows is a function of the 
time basis upon which the flow is divided. Flows were ana
lyzed separately for Direction 1, Direction 2, and for both 
directions together. 

When division is on a time basis, the sum of vehicles in 
subflows is always equal, although it differs in particular in
tervals within a division-which is the result of traffic vari
ations in space and time. 

The capacity levels obtained on the basis of both the 5- and 
15-min intervals amount to 2,400 vph, total in both directions, 
and 2,300 vph, total in both directions on the basis of 60-min 
intervals. The comparison of models (curves) for 5-, 15-, and 
60-min intervals for each direction separately and for both 
directions together indicates that differing capacity values are 
the result of the size of the time base upon which the traffic 
flow is divided. The differences widen with an increase in 
traffic volume. 

TABLE 2 Number of Subllows Obtained on the Basis of Different 
Methods of Dividing the Same Traffic Flow 

Direction 

Division of traffic flows 1 2 1+2 
Five-minute intervalsa 169 169 169 
Fifteen-minute intervalsa 153 153 153 
Sixty-minute intervalsa 84 84 84 
Overtaking-overtaking 7 7 7 
Overtaking-fileb 150 30 180 
File-overtakingb 30 150 180 
File-fileb 356 356 356 
Platoon (mixed vehicles)< 519 353 d 

Platoon (passenger cars only)c 299 114 d 

4d1vision of traffic flows on a time basis 
bdivision of traffic flows on a functional basis 
0division of traffic flows from the aspect of car-following 
ddata not applicable 
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TABLE 3 Number of Vehicles in Individual SubOows and Their Participation in 
Total Flow and Some Subflows 

Direction 

Division of traffic flows 1 2 1+2 

1 Total number of vehicles (total flow) 13351 8208 21559 

2 Five-minute intervalsa 13351 8208 21559 
Participation in total flow (2 / l) 100% 100% 100% 

3 Fifteen-minute intervalsa 13351 8208 21559 
Participation in total flow (3 / l) 100% 100% 100% 

4 Sixty-minute intervalsa 13351 8208 21559 
Participation in total flow ( 4 / 1) 100% 100% 100% 

5 Overtaking - overtaking (0 - O)b 285 158 443 
Participation in total flow (5 / l) 2% 2% 2% 

6 Overtaking-file (0 - F)b 4003 601 4604 
Participation in total flow (6 / 1) 30% 7% 21% 

7 File-overtaking (F - O)b 774 1823 2597 
Participation in total flow (7 / l) 6% 22% 12% 

8 File-file (F-F)b 8289 5626 13915 
Participation in total flow (8 / 1) 62% 69% 65% 

9 (0 - 0)+(0 - F)+(F - 0)+ (F - F)b 13351 8208 21559 
Participation in total flow (9 / 1) 100% 100% 100% 

10 Platoon (mixed vehicles)° 6557 3915 
Participation in total flow (10 / 1) 49% 48% 
Participation in file-file (10 / 8) 79% 70% 

11 Platoon (passenger cars only)° 2820 829 d 

Participation in total flow (11 / 1) 21% 10% 
Participation in file-file (11 / 8) 34% 15% 
Participation in platoon (mixed vehicles) (ll / 10) 43% 21% 

a division of traffic flows on a time basis 
bdivision of traffic flows on a functional basis 
cdivision of traffic flows from the aspect of car-following 
ddata not applicable 

Division of Traffic Flow on a Functional Basis 

Division of traffic flow on a functional basis involves four 
combinations of traffic flow condition (see Table 1). All four 
combinations were analyzed for Direction 1, Direction 2, and 
both directions together. 

Functional division of the traffic flow indicates that Com
bination 1 (ov rtaking-overtaking) participated with only 2 
percent of vehicles. The other extreme is that Combination 
4 (file-file) participated in traffic flow from 62 to 69 percent 
of all vehicles. 

The overtaking-overtaking combination of traffic flow con
dition has not been processed as a single category, since with 
only seven combination (see able 2) it does not con titute 
a sufficiently large ·ample to permit tatistical analy i . Com
binatio.ns 2 and 3 (file-overtaking and overtaking-fi le) were 
dealt with as a single category for both directions together 
because the highway meets the requirements for ideal con
ditions, and in this case the direction from which a vehicle 
overtakes loses its importance. The result arrived at was a 
capacity of 2 700 vph, total in both djrections. Cambi.nation 
4 (file-file) produces a highway capacity of 2,700 vpl1 , total 
in both directions. All four combinations of traffic flow con
ditions make up the parts of the same traffic flow and as such 
are mutually exclusive. For this reason all combinations were 

also processed together as a single category, the result being 
a capacity of 2,700 vph, total in both directions, as shown in 
Figure 3. From a statistical point of view the most important 
combination in this research is the file-file combination of 
traffic flow condition, which is proved by the coinciding results 
obtained from processing of the file-file combination and all 
combinations of traffic flow conditions together. 

Division of Traffic Flow from the Aspects of Car
. Following 

Platoons with mixed vehicles and platoons with passenger cars 
only have been analyzed simply by direction since they appear 
only after traffic flows on two-lane, two-way highways become 
separated into two opposite single-way flows (two vehicle 
files). In addition, despite the high flow rates, no platoons of 
significant duration appeared in both directions simultane
ously to make possible a simultaneous comparison in both 
directions together. From 519 platoons in Direction 1, 299 (or 
58 percent) began as platoons with passenger cars, whereas 
in Direction 2, 114 (or 32 percent) of 353 were platoons with 
passenger cars. 

The results of analysis of platoons with mixed vehicles showed 
a capacity of 2,150 vphpl in Direction 1 and 2,000 vphpl in 
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FIGURE 6 Division of traffic flow from the aspect of car-following: platoon 
(passenger cars only) Direction 1. 
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Direction 2. Platoons with passenger cars only produced a 
capacity of 2,100 pcphpl in Direction 1 and 2,050 pcphpl in 
Direction 2, as shown in Figures 6 and 7. 

ANALYSIS OF RESULTS 

The results lead to the conclusion that the capacity of a two
lane rural highway with a realistic composition of traffic flow 
in roadway conditions approaching the ideal can be expected 
to be about 2,700 vph, total in both directions. Results 
correspond to more recent measurements obtained in Finland 
(33). 

Since it became apµan:ul du1ing the course of defining the 
vehicle file that there may be gaps that can be filled with other 
vehicles, it is realistic to expect that such classifications can 
yield values exceeding 3,000 vph, total in both directions. 
Those gaps are filled if all vehicles in the vehicle file link up 
in a dynamic way (i.e., if, in the ultimate case, the entire 
vehicle file becomes a long platoon). In that way the traffic 
flows on a two-lane, two-way highway convert into two pla
toons moving in opposite directions, when the capacity of a 
single traffic lane is defined, and the capacity of the highway 
as a whole is the sum of the capacities of two traffic lanes. In 
this particular research such an ideal capacity can be assessed 
at 4,000 pcph, total in both directions. This means that the 
capacity of 2,800 pcph may be considered as conservative. It 
confirmed Yagar's concept that flows approaching 4,000 pcph 
are possible (34). 

Numerous studies have been made in platoon research in 
various conditions. Some of them analyze platoons in one 
cross section. The space-time charts developed in this research 
proved that in platoon analysis at least two cross sections 
should be established. This means that a headway of less than 
5 sec, as a criterion for definition of a platoon and percent 
time delay, cannot be used as surrogate measure in field stud
ies. Two cross sections analyses also make it possible to define 
a free-moving vehicle and thus to be able to calculate free
flow speed in actual conditions. 

CONCLUSION 

The depiction of vehicle trajectories in space-time charts as 
well as numerical and graphical presentation of three different 
divisions of the same traffic flow enable us to undertake de
tailed analysis of traffic flow within various traffic, roadway, 
and environmental conditions. The methodology of highway 
capacity assessment presented is indifferent to the traffic vol
ume. It requires a large number of people and is therefore 
costly. With the electronic equipment available today (e.g., 
video cameras), following the philosophy of this methodology 
makes its realization more accurate, easier, and much less 
expensive. 

Divisions of traffic flows on a time basis do not yield real 
values of maximum flow rates (i.e., the c,;ip;icities of two-lane, 
two-way highways), and therefore these divisions must be 
rejected. The sample in question was sufficiently large, which 
means that neither further measuring nor extension of the 
sample would produce significantly different curves. 
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Classification of traffic flows by combinations of traffic flow 
condition offers a basis for calculation of capacity and levels 
of service since all combinations together cover the entire 
area of the curve designating the noncongested flow. 

Classification of traffic flows from the aspect of car-following 
gives the capacity of a traffic lane and the ideal capacity of two
lane, two-way highways. Ideal capacity occurs during the ap
pearance of platoons with passenger cars only, in both directions 
at the same time. This being an event that rarely occurs in 
practice over a longer period of time, an assessment must be 
accepted. 

Different forms of parabola with different vertices of the 
parabola show that the basic diagram of the traffic flow does 
not only depict characteristics of place and time of research 
and driver population, but also the method of measurement 
and division of the traffic flow. 

Computer programs developed step by step in accordance 
with work progression become uneconomical. Production of 
a program package for computer processing with a possibility 
for the iterant method of analysis-which is a task for the 
future-will make it possible to establish with certainty the 
real values of all parameters and criteria influencing the values 
of fundamental variables and, in parallel with that, the high
way capacity. Consequently, the values obtained through ap
plication of the Greenshields model have to be taken as an 
assessment and not as being absolutely correct. 
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