Proceedings of 19International Conference. Transport Means. 2015.

Methodology for Determining the Traffic Volumes onUrban Roads in the Czech
Republic

L. Bartuska*, O. Stopka*, J. Lizbetin*

*The Institute of Technology and BusinessCieské Bugjovice, Okruzni 517/10, 3700Leské Budovice, Czech
Republic, E-mailbartuska@mail.vstech.cz, stopka@mail.vstecb.detiz@mail.vstecb.cz

Abstract

This paper discusses the methodology for deterioimaff traffic volumes on roads in the Czech RepuliThe current

methodology does not reflect some of the spechi@racters of traffic on urban roads and the unifedof expansion
factors to determine the final intensities (and ABDs used regardless of the specific purposesdifzidual urban

roads. The paper outlines the possibilities forrommpg the methodology for determining the traffitensity on these
types of urban roads.

KEY WORDS: traffic volumes, transportation planning, AADT, eage daily traffic, urban roads, expansion factors

1.Introduction

The traffic volume is one of the main materials fransportation planning and a measure of road aiigpa
Mostly, it is given by daily traffic intensity, wbl represents the number of vehicles that will plassugh one point of
the road in both directions for 24 hours (in ong)da&nother important indicator of the traffic vohe is Annual
Average Daily Traffic (AADT) for particular sectioof a road, which is the average of 24-hour coofthe vehicles
collected every day of the year [cars / 24h].

The regular observation of traffic volumes over trears has identified certain characteristics shgwhat
although traffic volume at a section of a road eafirom time to time, this variation is repetitied rhythmic. These
characteristics of traffic volumes are usually taketo consideration when traffic counts are bemanned so that
volumes collected at a particular time or place lamelated to volumes collected at other timespades [1].

In the Czech Republic, these hourly, daily, montalyd annual variations are taken into consideratipn
expansion factors, which were statistically caltedafrom the long-term measurements of traffic wods. The
expansion factors were determined for categoriegebfcles, types of road, each day of a week aadoses. These
expansion factors appear to be an inefficient fobicalculation of intensity in the category of &dcoads, where the
actual traffic character of a particular urban raadignificantly different according to the usagfethe surrounding
urban area.

The problems of conducting the surveys, the evimoadf surveys, AADT determination, daily intensgior
hourly peak intensities are described in more Hetahe document of Technical condition no. 18% (1I89) entitled
"Determination of traffic volumes on the roads.ttwihe help of conversion coefficients. Another artant document
is the technical conditions no. 225 (TP 225) estdit!Prognosis of the intensity of car traffic", whiwere analyzed as
part of the project as well [2,3].

In the following chapters, the main results frora ttaffic survey are concisely described. The icaftirvey was
held on the urban roads in the city(tdské Budjovice (Czech Republic) in November 2014 and it wagported from
the research grant program at the Institute of fieldyy and Business ileské Budjovice.

2.Determination of Expansion Factors

A traffic survey was conducted to determine théfitaolumes on urban roads. The aim of the surwag also
to determine the types of urban roads accordirtgedlifference in the hourly variations of theaffic (different traffic
characters).

Daily traffic intensity is determined for each typevehicle (or vehicles in total) using the form2,5]:

Id = Im * m,d » (1)

wherelq - daily traffic volume in the day of the surveyafs/day];l,, - the traffic volume gained at the time of the
survey [cars/time periodKny g - €xpansion factor of traffic volume at the timetbé survey on a total daily traffic
volume (taking into account the daily variationgriaffic according to TP 189).

From the measurement results (the intensity gaitiéde relevant time measurememi), tables showing the
frequency of vehicles in hourly intervals were cdegh According to the type of communication, daguh of
measurement and season, the values of the shargertdities for exact hour for vehicles in totadre used (according
to TP 189). Using equation (2), the values of cosiea factors for each type of local roads wereedrined and the



daily traffic volume was then for the "total vel@tldetermined according to formula (1). These fdamean be found
in TP 189, which directly regulates the calculatimethodology for all roads. The values of conversioefficientsky, g
for any selected time period of the survey arerda@teed by the relationship [2,5]:
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where ¥ p? - the sum of the shares of hourly traffic volundising the survey on a daily traffic volume [%].
Recommended valugs' are determined for each type of vehicles anditratiaracters in annexes of TP 189, where
the expansion factors,, , for the recommended time of the survey may alsfobed.

From the mutual comparison of the results of datgnsities for specific time intervals accordingiP 189, it
can be concluded that these values are significalifterent. It can be noted that the recommendsdesp of TP 189
(ratio of intensity of each houron a daily traffic volume) cannot be applied tatam types of local roads with a
specific traffic. This observed deviation may afmocaused by several factors, but mainly by thdlsample of input
data. It will be necessary to repeat the measurtrsaveral times and measure the passing vehiotest least 24
hours at each station to have the opportunity tckwath a more representative sample of data. themrmeasurement
results would have a greater explanatory powervemald be more objective for the partial conclusiengor further
work with the data [4,5].

3.The Analysis of Traffic Characteristics on Urban Rads

The realized measurements were subjected in afitpaf measurement to a detailed analysis of theahc
values of the re-counted expansion factors andeitters determined in TP 189. The results showttiee is indeed a
significant difference especially in measurememi$ocal roads in cities. A very important factothe definition of the
final destinations of the population mobility anghson for using the local roads. The graphs indigatumbers of
passing vehicles in dependence on time were crdated the data obtained during the traffic survégweasured
values). The traffic characteristics specific te ffelected roads in the city can be seen in Hig,5].
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Fig. 1Graphical output of measurements in the profilelacdl roads with different specific characterdficaSource:
Authors

Based on the determination of new valuepdit is necessary to determine new expansion factangh will
reflect the values relevant to expansion factoxmaling to the actual character of the traffic be toad and it is
possible to determine them according to the dadgiation of traffic intensity (weekly variationsegrly variations,
etc.). The current methodology works with the exgiam factors set for these categories of roadsl89) [4-6]:

1) D - Highways,

2) R - Fastroads of I. Class,

3) E - Fastroads of I.Class with the status of Irggomal road (,E"),

4) |- Other roads of I. Class,

5) 1l — Roads of Il. And Ill. class with more subcabeigs regarding other characteristics,

6) M — Urban roads.

It should be noted that the set of expansion fadimrthe category of urban roads is only for thean roads not
included in the above mentioned categories. Sontbeomain urban roads (for example fast roads gtiingugh the
city) are counted as the category D, R, E, | aartl the sets of expansion factors for each categ@rysed. But the



influence of the city life on the daily variations these roads is quite visible from measurememtedls According to
the methodology, the expansion factors should béree the long-term measurement when the moreiggdactors
are needed on the rest of urban roads (for exathplaccess roads to the commercial zones wheratfie is more
specific). The aim of the authors’ project is tdedmine the types of urban roads and set the eiqrafectors which
can be used on the basis of short-term measurdih8ht

Primary consideration for selecting urban roadsnfieasuring the traffic intensity was the fact tthet roads in
the city each have different specific traffic chdea according to the town planning and economiaratter of the
surrounding buildings - for example, daily variatsoof traffic intensity will be different for spediurban roads and
urban roads with mixed traffic, daily variationtodiffic intensity will also vary with the local rddinking the industrial
zones of the city (due to the shift operation) a@r Ibcal access roads to schools, student dormgpadministrative
institutions etc. We can identify different specifraffic on urban roads, of which for the initjgthase of measurement
and subsequent analysis were the following:

1) The access roads for shopping centers,

2) Local roads in residential areas,

3) Local roads with administrative centers,

4) Fast local roads,

5) Local roads linking industrial zones.

For the purposes of the analysis of methodologyd&iermining the daily variation of intensitiese tbhares of
cars in total course of the reporting period weztetnined (measurements were carried out accotdiegch hour of
the day). These shares indicate the conversiorficieets, thanks to which the daily variation oéffic from the data
obtained during the measurement can be determined.

The following Fig. 2 shows the comparison of comeercoefficients from measured data and expansictoifs
set by current methodology (TP 189) for calculatihg daily volumes generally on all roads, botluiban and rural
areas. The scheme demonstrates the significardtit@viof the set out coefficients and the conveceefficients at the
measuring points, in this case on an urban rodldeimesidential area [5-7].
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Fig. 2 Graph comparing the coefficients of Dailyigaon and the expansion factors according to 88 rhethodology
at Jirovcova street ideské Budjovice. Source: Authors

Other relevant information resulting from the graphis the fact that when using the expansion factor
(according to the current methodology) to determiireeAADT on the specific segment of urban road, ftihal AADT
value is significantly different than using the arpion factors re-counted from the measurementsn Ehe above
mentioned example (urban road in residential afeadifference in the AADT value is more than 2Q@icles/day.
This fact supports the idea of the significanceglit set values of expansion factors on the urbads [7].

4. Conclusions

The authors of the contribution analyzed existiigy 189 and TP 225. These technical guidelines a&rdalsis
for determination and calculation of Annual Averdggily Traffic (AADT). The basic tool is a set okgansion factors
that are derived from practical measurements. tituis that actuality of some values (on which thedet of AADT is
assembled) does not reflect reality and actuallpsueed traffic volumes, especially in the contextalculations of
AADT on urban roads.

It was found out that both intensities are différéar each local communication with the specifiadcter of
traffic, and are significantly different even ovie day compared to the intensities in rural rodids all about the
intensity of the morning and afternoon intensitheTaim of the project was not to make judgmentsiatie values of
hourly coefficients of intensity (set by TP 189t bhe investigators show that the update of TPWill%he required in
the future [2,8].
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