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Abstract

The paper describes the partial outputs of theeptdpcused on measuring the intensity of
transport flows and improvement of the methodolfegydetermining these intensities on roads
in the urban areas. The presumption was that theer@umethodology for determining the
traffic intensities cannot be applied to the spedifpes of traffic on selected urban roads. The
aim of the traffic surveys and subsequent analyass to find ways to adjust the methodology
for determining the traffic intensities so thatdn be used on urban roads with a specific types
of traffic.

Abstrakt

Prispivek pojednava o dilm vystupu projektu zadéieného na wteni intenzit dopravy
a zpesreni metodiky vypdtu tchto intenzit na pozemnich komunikacich na Gzegsta Je
zde gedpoklad, Ze sa@asné technické podminky, respektive metodika vgpmtenzit, nelze
aplikovat na charakter provozu na vybranych mistrkomunikacich. Cilem dopravniho
meéteni a nasledné analyzy bylo nalézt ramcové mozZnjadti stavajici metodiku vygtu
intenzit upravit tak, aby ji bylo mozZzno pouzit i maistni komunikace se specifickym
charakterem provozu.
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INTRODUCTION

The traffic intensity is the main measure of roagwapacity. Mostly it is given by daily
traffic intensity, which represents the number etiicles that will pass through one point of the
road in both directions for 24 hours (in one dafother important indicator of the traffic
intensity is called Annual Average Daily Traffic MOT) for given section of a road, which is
the number of vehicles, which on average will pdsugh the section of the road in both



directions in the working day for 24 hours. Sizdigator of traffic intensity of is AADT [cars
/ 24h].

In more detail the problems of conducting the sysyevaluation of surveys, AADT
determination, daily intensities or hourly peakeimgities are described in the document of
Technical condition no. 189 (TP 189) entitled "Detmation of traffic volumes on the roads."
with the help of conversion coefficients.

Now the current conversion coefficients are given dach category of roads. They
appear to be inefficient tool for calculation otansity in the category of local roads, which
reflects the actual state of operation of a diffiéreharacter according to the surrounding
buildings and the use of the urban area. Anothpomant document is the technical conditions
no. 225 (TP 225) entitled "Prognosis of the intgnsi car traffic”, which were analyzed as part
of the project as well.

IMPLEMENTATION OF TRAFFIC SURVEYS

In November 2014 the measuring of traffic intensitylocal urban roads was held in
cooperation with company B & C Transport Systemd, and The Institue of Technology and
Business inCeské Budjovice. The aim of the project was to analyze thesent technical
conditions, dealing with procedures for calculatthg intensity on all roads. Measurements
were carried out on local urban roads and selaciads of I. and Il. classes in the territory of
Ceské Budjovice, together with measurements in other towns.

Realization of measurement and analysis of theeaeli datas was the basis for
evaluation of the existing legislative instrumetdsdetermine the output protocol of AADT
(annual average daily traffic). An essential toamhd therefore decisive for determining the
AADT) is the method of sensing the actual values their processing in accordance with the
procedure defined in TP 189 and TP 225. Both pno@=dare a fundamental tools for the
evaluation of measurement results. Research teaducted planned measurements in selected
cities to obtain the real data, which were compifted the output formats in accordance with
the aforementioned “technical conditions®. Consejye they were compared and analyzed.
Values in the form of tabular ratio coefficients/elige significantly for different types of
vehicles, roads, seasons in city traffic on urbaads. Realized measurement of the traffic
intensities and their relevance are the basis éberchining the actual traffic volumes. Each
measurement must capture the most accurate aridblerinumber of vehicles that are passing
through the measured section. It is also signifitardefine measuring section. The selected
sections must reflect the current traffic needs amedds of city population and must be
generalized in all the selected cities. It regdhgsestablishment of general principles for the
selection of the measurement points and the deimibf social mobility needs of the
population.

Strong emphasis was placed on the verifiabilitythef measurement and the results.
B&C Transportation Systems Ltd. owns measuring akithat are capable of capturing a
movements of vehicles at selected road sectiomamgble way. It is a device that based on
ultrasound technology captures all passing vehidliesmsuring the intensity is then possible to
realize in longer time periods and the results mexweurately evaluated. It is mainly the
possibility of measuring the intensity in reducéslhility (night period). Authenticity of record
of the actual number of vehicles is proved by theestamp of each passing vehicle and its
speed. Thus it is possible to precise allocatiometiicles to defined types, which is required



by the applicable technical conditions TP 189. Redlmeasurement was planned for a period
12 to 24 hour measurements in order to fully capthe day's traffic volume. The obtained
values were analyzed after defined time periods tweth compared with the calculation
according to Technical conditions. The measuredesfor a defined period of measurement
have become the default for comparing the coefitsielefined by Technical conditions for
local roads and tertiary roads marked as "M" armdrtfads adjoining the parking areas by the
commercial and business zones (usually a specrpbpa roads) marked as "Z".

According to the initial results we can say tha tdategorization of roadways in towns
under the current technical conditions is too ganand does not reflect the specifics of the
transport system of the city. It is a fact that¢herent TP 189 and TP 225 are designed mainly
to determine the value of traffic intensity on realdfined as catogories D, R, |, Il - the intercity
traffic. Local and special roads generally defimadways in the city, but currently it is
necessary to define further the importance of l@cal tertiary roads. It is obvious that the
classic categories of local roads according to haw 13/1997 is also not an appropriate
categorization for the determination of traffic woles in terms of different traffic characters in
the city.

Research team also pays an attention to otherratttat affect the transport needs of
the population. The basis of preparation of measarn¢ plan was to analyze all major
destinations of population mobility. The fact isthhe diversification of starting work time in
various companies, business hours of shopping meitsking hours of administrative
institutions and healthcare facilities significgrdiffects the whole process of required mobility
of the population.

ANALYSIS OF DATA FROM MEASUREMENTS OF THE INTENSITY

Realized measurements were subjected in all pofmegasurement to detailed analysis
of the actual values of the individual coefficieatsd coefficients according to the TP 189. The
results show that there is indeed a significarfetéihce especially for measurements on local
roads in cities. A very important factor is the idgfon of the final destinations of the
population mobility and reason of using the locads.

Primary consideration for selecting local roadsrf@asuring the traffic intensity was
the fact that roads in the city each have diffesgcific traffic character according to the town
planning and economic character of the surrouniiniglings - for example the daily variations
of the traffic intensity will be different for spiatlocal roads and local roads with mixed traffic,
daily variation of traffic intensity will also vanyith the local road linking the industrial zones
of the city (due to the shift operation) or for dbcaccess roads to the schools, student
dormitories, administrative institutions etc. Wenadentify different specific operations on
local roads, of which for the initial phase of m@&&snent and subsequent analysis were the
following:

» the access roads for shopping centers,
* local roads in residential areas,

* local roads with administrative centers,
» fastlocal roads,

* local roads linking industrial zones.



Based on the determination of these types of Iaaals it is necessary to determine the
new values op?, which will reflect the values relevant to a corsien coefficients according
to the actual character of the traffic on the raad it is possible to determine them according
to the daily variation of traffic intensity (weekdariations, yearly variations, etc.). It also mgan
the future intervention into the existing methodple- to change current Technical conditions
TP 189.

According to the above-mentioned proposal for tieridution of local roads the
roadways in the city afeské Budjovice were selected on which the pilot measurememetre
carried out. From the data obtained during thditratirveys were drawn graphs indicating the
number of passing vehicles in dependence on tinoen Ehese graphs and measured values can
be seen the traffic characteristics specific tosttlected roads in the city.
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Figure 1 — Graphical output of measurements irptbéles of local roads with different
specific characters traffic. Source: Authors

For purposes of analysis of methodology for detemmg the daily variation of
intensities the shares of cars in total course h&f teporting period were determined
(measurements were carried out according to eagts luf the day). These shares indicate to
us the conversion coefficients, thanks to which lsametermined the daily variation of traffic
from the data obtained during the measurement.

The following table and diagram output (Figure Bpws comparison of converted
coefficients from measured data and conversionficaaits set by current methodology (TP
189) for calculations of daily intensities geneyalh all roads, both in urban and in rural areas.
The scheme demonstrates the significant deviatidheoset out coefficients and converted
coefficients at the measuring points, in this casa local service road in the residential area.



Koef, 12 Pt
Potatek | Polet |Kum.pod| Denni =]
! : Podil [%] : 1 |
intervalu| vozidel il[%] |wariaceTP e
18904 FErsEH e \
5:48:41 S ET zal 48 8 TN - !
T4R4l 5 154 678 ' L ] e
B:dE:4] 50| 75 23| 666 F 5
9:48:4] 35| 16 123|838 " - S—
10:48:41 18] 78 4l &8 S —————— 18304
11:48:41 T EE 153 613 2 e et feec oot
124841 455 G 51| B2 S NS e NN SRS
13:48:41 g8l 83 B5[ 65 ;'g'ﬂ'q':':';':'; :';':';'
14:48:41 74 11,2 57 136 S S i
15:48:41 752| 11,3 7 E:L‘E R E E ﬁ R E Fii
15:48:41 5| 7 % 7@ SR
17:48:41 17l K i 708
15:48:41 1| ae | 582

Figure 2 - Table and graph comparing the coeffisieh Daily variation - REALITY (blue
curve) vs. TP 189 methodology at Jirovcova stre€eiské Budjovice. Source: Authors

ANALYSIS OF INFLUENCE OF TIME-LIMITED MEASUREMENT O F THE
INTENSITY ON THE URBAN ROADS IN CESKE BUDEJOVICE AND A
COMPARISON OF MEASUREMENT RESULTS WITH THE METHODOL OGY OF

CALCULATING THE DAILY INTENSITY ACCORDING TO TP 189

From the measurement results (the intensity gaaéide relevant time measurement -
Im) were compiled tables expressing the frequericyebicles in hourly intervals. According
to the type of communication, day hour of measurgraad season were used the values of the
shares of intensities for exact hour for vehictesotal (according to TP 189). Using equation
(1) the values of conversion factors for each typmcal road were determined and the daily
traffic volume was then for the "total vehicle" eehined according to formula (2). These
formulas can be found in TP 189, which directlyuleges the calculation methodology for all
roads. Values of conversion coefficients km,d foy aelected time period of the survey is
determined by the relationship:

100%
where:

Y pd is the sum of the shares of hourly traffic voluniesing the survey on a daily traffic
volume [%]. Recommended valugé are determined for each types of vehicles andidraf
characters in annexes of TP 189, where may alstolred the coefficients,, ; for the
recommended time of the survey.

Daily traffic intensity is determined for each typkvehicle (or vehicles in total) using
the formula:

Iy = Im-km,d ) (2)



where:
Id is a daily traffic volume in the day of the sewjcars/day],
Im is the traffic volume gained at the time of thavey [cars/time period],

Km,d is a conversion coefficient of traffic intetysat the time of the survey on a daily
traffic volume (taking into account the daily vditas in traffic according to TP 189).

Mutually comparison of the results of daily intdéres for specific time intervals
according to TP 189 can be concluded that theseesare different, and quite significantly.
For example, if we look at the values shown in €all it is evident that according to the each
hour segments can not be applied the conversidfia@ests which are used by the TP 189 for
calculations of traffic volumes on local roads neammercial zones. Basically, the value of
the Id for each hour sections should be the santigeagalue of Id in 24 hours, or it is as close
as possible (marked in red text in tables). ltnsilar with other roads in the city, where the
values are shown in Table no. 2, 3 and 4. It candted that the recommended valpésof
TP 189 (ratio of intensity of each hour i on a gaiaffic volume) can not be applied to certain
types of local roads with a specific traffic. Trobserved deviation may also be caused by
several factors, but mainly by the small samplenptit data. Measurements will necessary to
be repeated several times and measure the pasdirayes for at least 24 hours at each station,
to have the opportunity to work with a more repntave sample of data. Then the
measurement results have a greater explanatoryrpavdewould be more objective for the
partial conclusions or for further work with thetaa

Table 1 - Converted coefficients and daily traffaume on a local road near commercial

Zones.
road/bour 11.11. 2014 Commercial zone G|0bl-JS lo [cars /24 ]
i Im [cars/time (M)
pd'(M) Km,a (M) period]
7h - 8h 6,79 14,7275405 179 2636,22975
8h - 9h 6,75 14,81481481 476 7051,851852
9h - 10h 6,66 15,01501502 698 10480,48048
10h - 11h 6,56 15,24390244 787 11996,95122
11h-12h 6,37 15,69858713 933 14646,78179
12h - 13h 6,35 15,7480315 871 13716,53543
13h - 14h 6,69 14,94768311 791 11823,61734
14h - 15h 7,41 13,49527665 918 12388,66397
15h - 16h 7,89 12,67427123 1085 13751,58428
16h - 17h 7,51 13,31557923 1083 14420,7723
17h - 18h 6,61 15,12859304 932 14099,84871
18h - 19h 5,32 18,79699248 550 10338,34586
Cars in total: 9303
Km.d sh-20m) [cars/ reference period] M: 1,235941169
lg [cars/24 h] M: 11497,9607

Source: authors, own findings and data




Table 2 - Converted coefficients and daily traffaume on the road of Il. class - in the city.

13. 11. 2014 Prazska street
Road/Hour - Im [cars/time a [Ca|r|3424 "]
pdl(M) km,d (”'S) " period] ( i )
7h - 8h 6,69 14,94768311 1666 24902,84006
8h - 9h 6,84 14,61988304 1452 21228,07018
9h - 10h 6,6 15,15151515 1399 21196,9697
10h - 11h 6,43 15,55209953 1269 19735,61431
11h-12h 6,16 16,23376623 1187 19269,48052
12h - 13h 6,28 15,92356688 1297 20652,86624
13h - 14h 6,81 14,68428781 1250 18355,35977
14h - 15h 7,72 12,95336788 1478 19145,07772
15h - 16h 8,22 12,16545012 1586 19294,40389
16h-17h 7,63 13,1061599 1444 18925,29489
17h - 18h 6,51 15,3609831 1165 17895,54531
18h - 19h 4,98 20,08032129 878 17630,52209
Cars in total: 16071

km,d sh-20n) [cars/ reference period]

I-S:

1,236552492

lg [cars/24 h] 1I-S:

19872,63509

Source: authors, own findings and data

Table 3 - Converted coefficients and the dailyficafolume determined on the road Il. class -
tangential character of transport in the city..

12. 11. 2014 — Okruzni street
Road/Hour i ; ly [cars/24 h]
pd'(M) Kma (1I-S) Im [cars/time (11-S)
period]
7h - 8h 6,69 14,94768 1204 3856,502242
8h - 9h 6,84 14,61988 1306 2192,982456
9h - 10h 6,6 15,15152 1277 3878,787879
10h - 11h 6,43 15,5521 1096 1912,908243
11h - 12h 6,16 16,23377 1129 3798,701299
12h - 13h 6,28 15,92357 1512 2738,853503
13h - 14h 6,81 14,68429 1652 2437,591777
14h - 15h 7,72 12,95337 1526 2538,860104
15h - 16h 8,22 12,16545 1391 1849,148418
16h - 17h 7,63 13,10616 1336 3289,646134
17h - 18h 6,51 15,36098 760 2135,176651
18h - 19h 4,98 20,08032 459 2048,192771
Cars in total: 14648
Km.d sh-20m) [cars/ reference period] I1I-S: 1,236552492
lg [cars/24 h] II-S: 18113,0209

Source: authors, own findings and data




Table 4 - Conversion coefficients and the dailffitavolume determined on a local road -
near the administrative center of the region.

12. 11. 2014 — Acces road to VSTE
Road/Hour i : lg [cars/24 h]
pd'(M) Km.d (M) Im [cars/time (M)
period]
7h - 8h 6,79 14,7275405 258 3799,705449
8h - 9h 6,75 14,81481481 150 2222,222222
9h - 10h 6,66 15,01501502 256 3843,843844
10h - 11h 6,56 15,24390244 123 1875
11h - 12h 6,37 15,69858713 234 3673,469388
12h - 13h 6,35 15,7480315 172 2708,661417
13h - 14h 6,69 14,94768311 166 2481,315396
14h - 15h 7,41 13,49527665 196 2645,074224
15h - 16h 7,89 12,67427123 152 1926,489227
16h - 17h 7,51 13,31557923 251 3342,210386
17h - 18h 6,61 15,12859304 139 2102,874433
18h - 19h 5,32 18,79699248 102 1917,293233
Cars in total: 2199
Km,d sh-20n) [cars/ reference period] M: 1,235941169
lg [cars/24 h] M: 2717,834631

Source: authors, own findings and data

Realized measurements were subjected in all poimeasurement to detailed analysis
of the actual values of the individual coefficieatsd coefficients according to the TP 189. The
results show that there is indeed a significarfetéihce especially for measurements on local
roads in cities. A very important factor is the idgfon of the final destinations of the
population mobility and reason of using the locads.

CONCLUSION

The authors of the contribution analyzed existifRgIB9 and TP 225. These technical
guidelines are the basis for the determinationcahcllation of Annual Average Daily Traffic
(AADT). The basic tool is a set of coefficientstlaae derived from practical measurements.
Based on the findings of some shortcomings arifiog the analysis the measuring of the
traffic intensities was done, which confirmed thenmary considerations. It is true that
actuality of some values (on which the model of ARI3 assembled) does not reflect reality
and actually measured traffic volumes, especiallyhie context of calculations of AADT
on local roads.

It was found that both intensities are different fach local communications
with the specific character of traffic, and arensligantly different even over the day compared
to intensities in rural roads. It is all about tihéensity of morning and afternoon intensity.
The aim of the project was not to make judgmentutlhe values of hourly coefficients
of intensity (seet by TP 189), but investigatorsvgithat the update of the TP 189 will be
required in the future.
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Abstract

The paper deals with the problem of reverse mat#ols in the production enterprise. The
main accent is on the use of wastes from the ptamuprocess and their reverse use in the
production process.

Abstrakt

Prispevok sa zaobera problematikou spatnych mimeyizh tokov vo vyrobnej spotmosti.
Hlavny doraz sa kladie na vyuZzitie odpadov z vyedim procesu aich spatné vyuzitie
VO vyrobnom procese.
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INTRODUCTION

Waste presents an unwanted part of productionanyeanterprise. There are many ways
how to achieve elimination of wastes from the egise. But, in recent time, enterprises
perceive the waste as a something “positive” bex#usan bring profit for enterprise. Some
commodities of wastes can save funds by the riglatisn and liquidation or it can present the
source of incomes. One of the suitable way hovifextvely use wastes is their recycling. The
basic idea of recycling is “based on” reverse maltfiows and reverse logistics.

BACKWARD (OR REVERSE) MATERIAL FLOW AND REVERSE LOG ISTICS

Logistics management emphasizes the managemeaivohaterials, supplies flows in
the production and also finished products and suess the effectiveness of this management
(Malindzak et al., 2007). Therefore, for the oveladjistics process the material flow and its
following management is very important. It is alsgortant the management of material flow
from the point of its creation to the point of cangption (Sixta — Zizka, 2009). It can happen
the situation when the material in the logisticainhdoes not flow from the supplier of raw
materials by the producer to the consumer, i.etfieyflow”, but there is a reverse flow. It gains
importance in the field of reverse logistics. Tisv is created on the one hand by waste, which
can be recycled and partially returns to the negtlike a secondary raw material, or it can be
created by goods under complaint or returned pitsdugroducts which finished their lifetime.
The other part of reverse flows are presented tuynmable containers. All these part created a
new, important logistics subsystem, namely revéogestics (Brezina et al., 2009). Reverse
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logistics is a part of eco-logistics and it dealthveontrol, support and realization of reverse
flows of raw materials, materials in collectingwetks at the direction from customers to the
point of processing (Husakova, 2015). Evidencesuérse logistics importance is possible to
see in the loss of profit for enterprise which ao¢ able to operate with reverse flows and are
not prepared to implement reverse logistics infoatvn management. Implementation of

reverse logistics in all sectors of the industry ba follow in the supply chain (Brezina et al.,

2009).

POSSIBILITIES OF REVERSE MATERIAL FLOW SOLUTION IN  THE SPECIFIC
ENTERPRISE

Possibilities of reverse material flow solution wexxamined by the help of the case
study which was realized by the researchers ofrtbtute of Logistics (Faculty BERG, TU
KosSice) in the specific enterprise dealing withgarction of printers, sensors, scanners etc. The
enterprise produces various wastes, but the mgajpaitt is presented by plastic wastes. The
plastic creates more than 60% of the total volufveastes in this enterprise. This plastic waste
is produced at the department of plastic pressranthby reason of its volume it presents the
subject of interest in the enterprise. For recyrchre suitable three types of these plastic wastes.
The table 1 presents these types of wastes, thanyy“production” and the price of these
wastes per 1 kg.

Table 1 Types of plastics wastes suitable for rigogdn the researched enterprise

Yearly Price

Type of plastic waste “production” | for kg

[kgl/year] [Eur]
DELRIN 500P NAT.NC10 7817,05 2
TERLURAN GP-22 SCH 2015,96 3
ULTRAMID 4355 G5 Natural 3689,24 3

Sourceauthor

Analysis of market oriented to the recycling device

For the researched enterprise was very importanseiect a suitable recycling
technology for wastes and secondary raw materralsegses. Therefore, by the case study we
realized a market analysis oriented to these tdofies. From the results of this analysis we
obtained the summary in the way of knife mills. fenmills are suitable devices for wastes
granulation which have single-sortal charactes & device which ensures that the output form
of the plastic waste has required and right form fftre researched enterprise plastic re-
granulate) [18].

Selection of the suitable device for the recyclingrocess

For implementation of recycling process to the piiithn at the department of plastic
pressroom, it was needed to select suitable teobiwall device by the demands of the
enterprise. For this selection was by the caseysaymplied two methods of multi criteria
decision making, namely Saaty's method and metligehioed comparison. These methods

11



were applied also by evaluation of partial utildly variants by the selected criteria. For the
selection of suitable variant six criteria wereidefl. These criteria describe properties of
devices. These criteria were the subject of coasait with three employees of the researched
enterprise (from the department of quality, logistnd plastic production). Table 2 present the
determined criteria for the next solution by theecatudy. We must emphasize that the partial
calculations (comparison of criteria by the seldceteethods, evaluation of criteria, calculation
of the normed scales of criteria, determinatiorthe partial utility by the criteria) are not
included in this paper in the results of their esteeness.

Table 2 Evaluation criteria for the selection oable variant

Criteria Variant No. 1 Variant No. 2 Variant No. 3
Knife mill G150/240 Knife mill C 17.31 Knife mill SG 1628 N
A: Output [kg/h] 15-50 25-30 50
B: Fastidiousness of | simple simple more exacting
operation
C: Equipment screens screens screens
D: Input mouth 197x400 mm?2 170x310 mm? 385x400 mm?
E: Service 2 3 1
F: Acquisition price 4600 EUR 3300 EUR 5050 EUR

Source: author

Calculation of the total utility by the selected méods

For selection of the suitable variant it is neetieaalculate the total utility of each
variant. The calculations of the normed scalesitérnta for knife mills were noticed in the total
table of utility also as the normed scales of padtiility for each variant by the defined criteria
This information was needed for realization of aétion for selection of suitable recycling
device at the department of plastic pressroom.

From the calculations obtained by Saaty's methalavident that the suitable device
for this purpose is presented by the variant Noh&; means, that from the possibilities it was
selected the knife mill C 17.31 (by the company Waih Table 3 presents the total calculation.

Tab. 3 Calculation of total utility for recyclingedices by Saaty's method

Criterion | Variants Variant No. 1 Variant No. 2 Variant No. 3

Scale  of | Utility Utility Utility

the

criterion
A 0,149 0,623 | 0,093 0,239 | 0,036 0,138 | 0,021
B 0,083 0,283 | 0,023 0,648 | 0,054 0,074 | 0,006
C 0,027 0,107 | 0,003 0,260 | 0,007 0,633 | 0,017
D 0,251 0,260 | 0,056 0,633 | 0,159 0,107 | 0,027
E 0,047 0,072 | 0,003 0,696 | 0,033 0,232 | 0,011
F 0,443 0,379 | 0,168 0,278 | 0,124 0,343 | 0,152
Total 1 > 0,346 > 0,413 > 0,234
utility

Source: author, own calculation

For precision of the results it was applied thewation of the total utility of the devices
by the method of paired comparison. This methodaskedge that the variant No. 2 is suitable
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for the processing of plastic waste at the departroéplastic production. The calculation of
the total utility by the method of paired companiss presented by the Table 4.

Table 4 Calculation of the total utility for the aduated recycling devices by the method of
paired comparison

Criterion | Variants Variant No. 1 Variant No. 2 Variant No. 3

Scale  of | Utility Utility Utility

the

criterion
A 0,190 0,667 | 0,128 0,333 | 0,063 0,000 | 0,000
B 0,143 0,333 | 0,048 0,667 | 0,095 0,000 | 0,000
C 0,048 0,000 | 0,000 0,667 | 0,032 0,333 | 0,016
D 0,238 0,333 | 0,079 0,667 | 0,159 0,000 | 0,000
E 0,095 0,000 | 0,000 0,667 | 0,063 0,333 | 0,032
F 0,286 0,000 | 0,000 0,667 | 0,191 0,333 | 0,095
Total 1 > 0,225 3 0,603 3 0,143
utility

Source: author, own calculation

SUMMARY OF RESULTS OF BOTH USED METHODS

Results of the calculations of both applied methwdse summarized in the Table 5,
which presents the total utility of the selectedasats. By this table, it is evident, that the aali
No. 2 is the best in comparison with the selecatbwnts, namely in the case of both methods.

Table 5 Comparison of the results of used methods

Partial SM MPC
utility

V1 0,346 0,000
V2 0,413 0,032
V3 0,234 0,095

Source: author, own calculation

RESULTS AND DISCUSSION

After the analysis of the plastic wastes productibtihe department of plastic pressroom
we obtained the following results:

- definition of the plastic wastes at the departnodmlastic pressroom;

- definition of plastics production at the departmehplastic pressroom and creation of
the scheme;

- definition of the current way of plastic wastesrehation from the department of plastic
pressroom, this is presented by sale of plastitesas

- design of new way of plastic wastes eliminationtred researched department, by
application of recycling at the department of plaptessroom and implementation of
the recycling process to the scheme of wastes ptoduat this department.
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Subsequently, it was realized a market analysieaiat recycling devices, and by this
way it was selected the solution, which is presbtethree ways of recycling solution:

- knife mill G 150/240,
- knife mill C 17:32;
- knife mill 1628 N. SG.

After the market analysis for recycling devices aveelected two methods of multi
criteria decision making, by which it was selecthd suitable variant of solution, namely
Saaty's method and method of paired comparisoer Alfe calculation, it was found that the
suitable recycling device for this department @fgplc production is the variant No. 2, namely
the knife mill of the company Wanner (type 17:31).

CONCLUSION

We can say that reverse logistics is a part ofrpris® management. This example was
also in the researched enterprise. By the helpetase study it was research the department
of plastic pressroom with the definition of the guoed wastes, above all plastic wastes. The
first step of solution for reverse material flowthis enterprise was the design of the scheme
for reverse material flows with the repeated “inmpéatation” of plastic wastes to production
process. The designed solution also includes thlextgen of suitable recycling device for
implementation of recycling. For this solution iasvrealized the market analysis and by the
help of consultation with the enterprise it wasestdd knife mills from three companies. For
their comparison were used two methods, namelyySaahethod and method of paired
comparison. These methods were used for precisi@solts, namely by comparison of results
of these methods. After the calculation it was eieed that the suitable variant for
implementation of recycling process is applicatdhknife mill by the company Wanner (type
C 17.31). By implementation of the recycling pracas the department of plastic production,
the production provides suitable re-granulate fen @urpose.
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LOGISTICS AND MARS TERRAFORMATION
LOGISTIKA A TERRAFORMACE MARSU
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Abstract

The article describes new approach to Mars temadtion. With regard to similarity of
chemical composition of the Earth and Mars, two svafyMars terraformation are presented:
driven the fall of Mars satellites Phobos and Deipand evaporation of a frozen subsurface
ocean with help of solar radiation (the ocean igeced with only about 1 meter thick layer of
dust). Hazards associated with the case of drivadh of the satellites are discussed in
conclusion.

Abstrakt

Clanek popisuje novyifstup k terraformaci Marsu. S ohledem na podobebsimického
sloZzeni Marsu a Ze#njsou diskutovany dv moznosti, jak terraformaci provéstzeny pad
mesial Phobos a Deimos na Mars a otpa zmrzlého podpovrchového oceanu s vyuzitim
slune&niho zd&eni (oceén je pokryt jen asi 1 metr silnou vrstmawatého prachu). V zéw
prace jsou diskutovana rizikizeného padu ésiai.

Keywords

Mars, terraformation
Kli ¢ova slova

Mars, terraformace

INTRODUCTION

Terraformation could be considered as an essemtthkchallenging and final aspect of
planetary exploration. For Mars landers, the camnsis of mass, volume, power and energy
typically limit their communications capabilities the long-distance link back to the Earth. By
deploying relay spacecraft in Martian orbit, this®lers can achieve much greater data return
and can obtain contact opportunities at times wWieatth is not in view. Currently, both NASA
and European Space Agency (ESA) have pursuedtthiegy, deploying relay payloads on
their Mars science orbiters. This relay infrastauethas significantly benefited the science
return from the 2003 Mars Exploration Rovers angbised to support the Phoenix Lander and
Mars Science Laboratory missions later this decadeger-term plans call for continued
growth in relay capability, greatly increasing degéurn from the Martian surface to enable
exciting new Mars exploration concepts and advamgee understanding of our planetary
neighbour. This article presents the new approathe terraforming of the planet Mars, using
current telecommunications technologies.
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HOW TO ADAPT ATMOSPHERE OF MARS IN NEAR FUTURE

Contemporary state of telecommunication developreeables us to drive spacecrafts
on Mars orbit or Mars surface very precisely. Réserwcessful landing of Curiosity rover on
Mars is serious evidence of it. The only limitatisdight velocity. Every signal from the Earth
to Mars or a signal in opposite direction flighteund 15 minutes depending on the actual
distance of Mars. However, this limitation is sawsith automatization of more complicated
tasks in most situations.

The planet Mars is an attractive destination farowss spacecrafts. Now, the spacecrafts
are automatic, and they obtain data about Marsseyfphysical processes, Mars weather, and
indirectly even about the interior of Mars. Howeutie humankind will not be satisfied with
this state. It will colonize Mars in coming decaddth great probability. The specific date of
manned mission to Mars is constantly postponedaungany problems. Sparse atmosphere of
Mars and low temperature on Mars surface belorgam.

Particular projects try to increase Mars atmospheresity with different methods, for
example microorganisms, vegetation, mirrors (initoalbound Mars). Mars has giant water
reserves in subsurface frozen ocean with dimen&i6@88800 km, discovered in 2005. We can
use it for our benefit.

MANAGEMENT AND ORGANIZATION OF THE DRIVEN FALL OF M ARS
SATELLITES TO MARS SURFACE

It seems that the fastest way to make the atmosplarser is to transfer Mars satellite
Phobos or Deimos (or both) to descending trajecord/cause the fall of the satellite to Mars.
If we aim the satellite or both satellites justhiat ocean, big amount of water will sublimate,
and surface air pressure and temperature will as&eThe highest temperature increase will
happen on the place of the fall; however, consetpgenf the fall will affect the whole planet.
Global higher temperature will probably also caesaporation of frozen carbon dioxide.
Although part of carbon dioxide and water steanapsedMars or will be dissociated by solar
radiation, the process will be relatively slow. Hoe first several decades or centuries after the
fall, the atmosphere will stay denser than now.sTfact will help mankind with Mars
colonisation.

Picture 1 Moon Phobos Picture 2 MoonDeimos
(source:Exoplanety.cz, www.exoplanety.cz) (sourcewww.astro.cz)

16



The crucial question is how to change trajectoryMsdrs satellite to descending
trajectory. Probably the simplest method is toras&et motors. Contemporary Saturn V rocket
has a thrust of 34 meganewtons (first stage) fOrsEgonds. It can be presumed that propulsion
unit much more powerful than contemporary SatumiNbe available after 2050.

Let's analyze the problem closer.

Both Mars satellites circulate in near circle aglatmost sharp in Mars equator plane.
Parameters of the satellites and their orbits @lteving:

satellite Phobos Deimos
orbital radius r0 [km] 9 380 23 460
orbital velocity vO [km/s]| 2.138 1.352
orbital period T [day] 0.319 1.262
mass m [kg] 10.659%x10151.476x1015

The energetically least demanding way how to martiagéall of a satellite to Mars, is
to decrease the original orbital velocity vO toeavrvelocity v1 so high, to the satellite enters a
new, elliptic orbit with its farthest point in astiance of the original circle orbit r1 = rO andtwit
the narrowest point in distance r2 which is eqodlars radius. Mars radius is 3402.5 km. We
start from energy conservation law

Ekl + Epl = Ek2 + Ep2 ,

where Ek1 =% m v12 is kinetic energy of the saéelifter slowing down in the farthest point
of the new orbit,

Epl=-kmM/rl

is potential energy of the satellite in the farthgsnt of the new orbit, EK2 = Y2 mv22 is kinetic
energy in the narrowest point of the new orbitnfggans in distance of Mars radius from the
center of Mars) r2 , and

Ep2=-kmM/r2

is potencial energy in the narrowest point of tee/orbit (it means in distance of Mars radius
from the center of Mars) r2. Next, we use law af@ar momentum conservation which can
be written is scalar form

rimvi=r2mv2,
SO
r1vl=r2v2.

We considered the mass of Mars M = 6.4185x1023kguich greater than the masses
of Mars satellites. However, Mars also rotates, theddirection of Mars rotation is the same as
direction of satellites orbital movement. One Maotational period is 24 h 52 min long.
Rotational velocity on Mars equator is vrot = 0.289/s. It is necessary to substract this
velocity from the satellite velocity in the narrastepoint v2. Velocity of tangential fall is
v2‘ = v2-vrot. It would be enough to slow down thetellites a bit less. The narrowest point
would not be on the surface but somewhere abovg i Mars atmosphere, and braking effect
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of the atmosphere would slow down the satellitensizh that the satellite would fall to Mars
after several circuits.

Resultant velocities are in following table

satellite Phobos Deimos
vl [km/s] | 1.559 0.680
v2 [km/s] | 4.298 4.689
v2' [km/s]| 4.059 4.450
Ek2'[J] |8.781x10221.461x1022

Ek2' is “effective” kinetic energy of the satelliovement in the moment of the fall to
Mars. We can suppose that most of this energyfoans to heat (less part affects deformation
and destruction of surface rock on Mars, rotatieloeity can negligibly change, etc.).

Mars atmosphere will be thicken mainly by carbooxdie CO2 (it constitutes 95% of
planet atmosphere already now) and water steamwAf¢h will sublimate into atmosphere in
a big amount.

Exact amount of H20 on Mars in unknown and estiometiare changing according to
new explorations of cosmic space probes. Now, mheusat of H20 on Mars is being estimated
to 5x106 km3 (5%1018 kg) [2]. Most of water icdasated in polar caps but approximately
6x104 km3 (6x1016 kg) of water ice is situated iiddfe latitudes (as a part of permafrost).
3x10-2 km3 (3x1010 kg) sublimates to the atmosplaeed deposits back to the ground
seasonally. Water nearly cannot exist in liquidestan Mars because average pressure on Mars
is only 0,610 kPa. This pressure is approximatglyakto pressure in Earth’s atmosphere in
height of 30 km over sea level.

Average temperature on Mars is —63 °C. If the froaeean should be sublimated after
the fall, the low temperature ice must be heatemdétiing temperature 0 °C first. Then latent
heat of sublimation must be given (latent heat eltimg, heat necessary to warming to boiling
temperature, and latent heat of boiling respeatjvel

Next leather which will be disengaged to atmospie@02, which exists in solid state
in polar areas. A part of CO2 sublimates and dép@s a consequence of seasonal rhythm.
CO2 sublimates by =78 °C temperature.

If all kinetic energy of both satellites transformesheat this heat would be enough to
warming and sublimation of 3.308x1016 kg of H2Omikans approximately 0.7% of total
water on Mars. It remains as a question, how higlars would spread. Mars atmosphere
consists of three main layers: low (to height 45 kmiddle, where jet stream flows (45 — 110
km), and upper (over 110 km).

Layer height 45 km 10 km 5 km
Density of water steam| 0.005 kg/m3 0.223 kg/m3 0.436 kg/m3

The density of air on Earth is 1.28 kg/m3.
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However, it is a great unknown variable what wotgdlly happen. Surely, not all
kinetic energy of the moons would be utilized tdlsuation of H20. Also CO2 would
sublimate partially. Bigger amount of CO2 and H20 atmosphere would strenghten
greenhouse effect, which would lead to further terapure growth and further sublimation,
especially CO2. Till now, we have only a very rougtagination of Mars interior (the Mars
InSight space probe which should exploreviit launch in 2016). The fall of Mars satellites
could cause volcanic activity which would thickeraitd atmosphere more.

Picture 3 The surface of the planet Mggsurce: Exoplanety.cz, www.exoplanety.cz)

LET'S THE SUN TO WORK

The whole project of frozen ice ocean sublimati@uld be realized alternatively
without throwing down Phobos and Deimos to Margas. Ice ocean is hidden under regolith
layer about only about 1 m thick. [3] If we are ald mine it and transport anywhere the
800x800 km large ice ocean would sublimate as aemrence of solar radiation. This “mining
version” could be also less energetically demandihg it would be also slower and would
contend with the problem of dust storms which wardgier the uncovered ice areas with dust
again. Also ice sublimation would be slower.

The development of convenient bulldozers for Mansla@ be significantly simpler that
development of stronger rocket motors. SucceseftdrrCuriosity which is as big as two cars
gives hopes that “heavier equipment for Mars” cardéveloped relatively soon, maybe in 10
years.

In any case, this version of the project would bey\demanding. Such a large project
of coordinated transport of big amount of soil was realized on the Earth.
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CONCLUSION

The atmosphere on Mars is relatively thin and imposed mostly of carbon dioxide
(95.32 %). There has been interest in studyingatmposition since the detection of trace
amounts of methane, which may indicate the presefide on Mars, but may also be produced
by a geochemical process, volcanic or hydrotheauogvity.

The atmospheric pressure on the surface of Mamsages 600 pascals (0.087 psi), and
ranges from a low of 30 pascals (0.0044 psi) omlys Mons's peak to over 1,155 pascals
(0.1675 psi) in the depths of Hellas Planitia. Tdumpares to Earth's sea level pressure of 101.3
kilopascals (14.69 psi), making the average surpaessure on Mars about 0.6 % of Earth's
mean sea level pressure. Mars atmospheric mass @fr&onnes, compares to Earth's 5148
teratonnes. However, the scale height of the atherygpis about 11 kilometres (6.8 mi),
somewhat higher than Earth's 7 kilometres (4.3 tig composition of the Mars atmosphere
is 95 % carbon dioxide, 3 % nitrogen, 1.6 % argorg contains traces of oxygen, water, and
methane, for a mean molar mass of 43.34 g/mol. a&hmosphere is quite dusty, giving the
Martian sky a light brown or orange colour whenrséem the surface; data from the Mars
Exploration Rovers indicate that suspended dudticpes within the atmosphere are roughly
1.5 micrometres across.

The presented article demonstrates the approachdolange the atmosphere of Mars
towards the Earth atmospheres parameters.
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THE CONCEPTUAL PREPARATION OF THE SOLUTION TO THE
FLOOD CONTROL MEASURES IN THE CATCHMENT AREA OF THE
RIVER BECVA-CONSTRUCTION WORKS SKALI CKA

KONCEPCNI PRIPRAVY RESENI PROTIPOVODNOVYCH OPATRENI V POVODI REKY
BECVY - VYSTAVBA VODNIHO DILA SKALI CKA

Ing. Ji Fi Lajtoch !
e-mail:jlajtoch@medialine.cz
Abstract

Floods and their consequences are one of the rapshon situations for us. One of the tasks of State
administration and self-government is to deal Withcrisis situation that has arisen. In relatioedach crisis
situation are important preventivna measures. Tieeadeals with the role of State and local arities in
relation to preventive measures for flood protediiothe river Béva.

Abstrakt

Povodr a jejich nasledky jsou jednou z &egtjSich krizovych situaci u nas. Jednim z dlsihtni spravy a
samospravy jeesit krizovou situaci, ktera vznikla. Ve vztahudeZdé krizové situaci jsouléZita preventivna
opateni. Clanek se zabyva problematikou Ulohy statni sprawsamospravy ve vztahu k preventivnim
opatenim pro povotbvou ochranu obci v povottiky B&vy.

Keywords

flood protection measures, protection of the papaaand territory of the Bava River basin, water-
work Skaltka
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INTRODUCTION

The catchment area of the riverda is a territory which is one of the most vulnéesftood
risk in the Czech Republic. Disastrous floods ity 1897 had a devastating effect on the seat in the
basin and in the downstream section of th&/Beiver Morava. One of the most affected munidtpal
was the village of Troubky. This consequence offitds with the designation "hundred years ' water
was the impetus for the search of the conceptegptbtection of this area before the flood. Duflogd
events in 2010 again showed that you can't lenuhé efforts to search for and implement a set of
effective preventive measures that would lead ¢orédluction of flood risk. Although the flood nearl
reached the parameters of the flood of 1997, casmsedus damage, and again significantly affected a
large number of the population. One of the posgiibéentive measures under consideration was to
build a dry polderu Now here is a variant of comstion of water works Skadka.

THE ROLE OF PUBLIC AUTHORITIES IN CONNECTION WITHA  FLOOD-
PROTECTION IN THE BASIN OF THE RIVER BE CVA

An important task in preventing and preparing focreis situation to State administration
bodies, bodies of territorial self-government ahe physical and legal persons. The competence and
powers of State authorities and bodies of terataelf-governing units and the rights and obligadi

1 External PhD student, Faculty of Safety Enginegdhthe University of Zilina in Zilina.
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of legal entities and natural persons not onlyrepgaring for emergencies, but also in their sofytthe
law No. 240/2000 Coll. on crisis management.

Among State administration bodies include:
+ the Government,

e ministries (Ministry of the Interior, the Ministrgf health, Ministry of transport, Ministry of
industry and trade, etc.),

« other central administrative authorities.
Among the institutions and regional authoritiedude:

< the authorities of the region and other authoritiéh jurisdiction in the territory of the
region,

« the authorities of the municipality with extendexnpetence,
« the authorities of the municipality. [1]

In the context of flood protection in the basirtlod river Béva is on preventive measures and
participated in various organs of:

. the Government,

. Ministry — agriculture, environment, transport diménce,
. The regional authority of the Olomouc region,
. authorities of the 15 municipalities concerned.

An equally important role in the flood control maees in the basin of the river Becva river
basins of the Morava is a State enterprise thatesaout the administration of the river basin loé t
Morava River, including the river Bea.

CONCEPTUAL FEASIBILITY STUDIES [2]

The sponsor and the Coordinator of the work omtiteonwide conceptual feasibility study is
the basin of the Morava, in cooperation with ther@buc region, the Ministry of agriculture, Ministry
of environment, Ministry of transport, Ministry 6ihance, and especially with all the 15 municipait
concerned. A study of Pobd in scope (the territory of 45 km in length frahe confluence of the
Morava and Becva rivers after the planned dry t8kklicka) has consolidated all existing local
proposals into one nationwide of a mathematical ehoth which were included the limits and
requirements for flood protection of all of the ab@ntities. Subsequently, an assessment of edbh of
flood control measures due to their effect, fedigibftechnical, economic, and financial), confliot
interest (such as protection of nature) and repeaggotiations with all of the above bodies was
achieved by all parties accepted the conceptuatien| both in the form of technical nature andselo
to the action.

The Governmentin 2015 approved the initiatiorhefpreparation and implementation of flood
control measures in the basin of the rivet\Beand close by means of technical measures, imgud
dry tank Skaltka. Preparation and implementation of flood pratectn the basin of the river Bea
was divided into two stages. In the framework @& fihase will be implemented technical and nature
nearby measures ensuring transfer of flow in timgeaof 650-750 m3/s (i.e. approx. Q50). In Il. the
stage will be carried out aiming at increasingwaer work Skalika flood protection at the level of
the flood of 1997 (i.e. Q >100).
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Recommended a specific variant of the property aoragtion for the realization of the planned
works, Skalkka imposed by the Minister of agriculture, in cogtion with the 1. Deputy Prime
Minister for economy and Finance Minister, the Goweent and handle to the 31. 10. the draft
principles for the 2015 settlement rights to immuaeathings planned realisation of the works
concerned, Skalka. Material approved by the resolution of the ¢joesof the Government also
recommend changing the name of the forthcoming svorka Teplice water work Skéita (upcoming
water work already does not interfere with teriabcadastral territory of Teplice nad 8&®u). For this
reason, is no longer in the present material usedly the new name — water work Skdda.

Whereas the determination of the amount of compiemstor the establishment of servility is,
according to spilt of the new civil code, a relativnew Institute and the experience with it, timéyo
gain, it is proposed the establishment of a comgtearsdeal for spilt to servility in the second pbaf
the property compensation works Skkdi. This solution will allow the securing of addital
supporting documents, in particular the elaboratibexpert opinions and taking into account althef
context of the application of the Institute. Thaedmination of fair and reasonable compensation, in
particular, will be able to reflect the experiegaéned after the 1. 1.2016 when addressing compiensa
for restriction of ownership rights under the psions of section 59a of the water law.

Picture 1 Hranicko — flood of 1997

Source: Fire Rescue Corps of the Olomouc region

The proposed material suggests rules for settintpeipaws to properties affected by the planned
realisation of the water dam Sk in the first phase of property compensatiorh@uit element split). In this
phase are solved also compensations for purchaéeafistructions in this area affected by indrepsf water
dam, plots under the construction and plots ingupposed full damming at spot height 256,00 1o @prox.

In the range of Q20 — area made up by increasmgvtiter dam while leaving the supposed parameters
Problems with compensation for arranging of easergglit will be properly analyzed and in term to
31.3.2017the rules for setting up of property l&sveBnmovable property affected by planned reabsatf
water dam Skalka — second phase of property compensation wititteuced to government.
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WATER WORK SKALI CKA

Study of the Pohwi clearly and definitively confirmed the need the construction of water
works Skalkka as an important measure to transform the "méood flows.

Water work should be located mostly in the lefanlk part of the floodplain of the river B&
Valley. The main barrier is the same profile thatswdesigned for large tanks, where appropriate,
variations of the dry tank, and is supplemented Isyde led by dykes along the railway line. Fencing
the area works, therefore, consists of two-roadsvalpankments, and the side of the Valley. The design
of the perineum are both addressed as sprinkldd prédominantly from local materials — alluvial
gravel obtained in the area of floods. The consisnovorks would achieve in a given territory flood
protection on the level of the flood of 1997 (@ >100). The implementation of the proposed water
works (with the retention volume of up to 35 mitlion3) would transform the floods of 1997 on max.
Q50, which at 950 m3/s led to the protection of enttian 100,000 inhabitants.

Regulating runoff provides "functional", which alle you to convert a certain flow rate and
flow in the onset of the flood, as well as the sedasfer of the design flooding upon failure arddage
of dnovych released. The capacity of the dnovyds jgd the maximum level in the tank is about 1 700
m3/s (without safety tinting) in and of itself docovers roughly the untransformed culmination flow
Q10 000 =1 720 m3/s limited capacity when the omafion of one object field reaches 1 360 m3/s and
with reserve untransformed culmination flow Q1 60D 290 m3/s (IE. that this work according to the
current proposal complies with all regulatory reguaients for its safety during the transfer of large
water). For normal operation, it is assumed theéuwref flood flows over the value of about 660 83/
i. e. approximately Q20. The manipulation can b&t@mized according to the current situation on the
Morava River and possibly delay the captured wiaterater works well into the flood flows below the
confluence of the Morava.

The population of the protected water work is scitedi around 110 thousand. The calculation
is made according to the number of the affecteduladipn in the towns and villages in the flood of
1997 and taking into account the areas where #exted the positive effect of the transformatidn o
the flood water. The extent of the affected teryitbetween water and the confluence with théviae
Moraviais 7 270 ha, in the basin of the Moravthmsection from the junction with the meat protess
plant after Duke Spytihiv is 13 260 ha. The extent of the territory of atpcted work is scheduled in
the basin water Sk&ka Betva after confluence with Moravia is 5 800 ha. Tkt of the territory in
the basin of the Morava-protected below the comiteavith Bévou you cannot quantify the variability
due to the effect of the flow-through conditior@®). [

Table 1 - Estimated technical parameters of the wat works of Skalicka

Water work Skali¢ka
Maximum height of dam above the ground m 125*
The volume of Earth Dam million m? 15*
Max. retention levels mn m (B.p.v.) 264 *
Flooded area at max. the surface of the HA 623|*
The retention volume at max. the surface of the lionilm® 35
The cost of realization of the works mill. Czk wotit VAT 2687 *

the value is based on the investment plan of the3@12
Source: Ministry of Agriculture of the Czech Repabl

When the flood in July 1997 have exceeded the dart@agroperty to the State, municipalities,
of legal and physical entities in the catchmenaarfethe Béva district Rerov 2.8 billion. CZK.
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Realization of itself works will be financed fronka&icka State budget. The security of own
funds from the State budget for implementationhié tneasure in the future will be dealt with by a
separate Government material.

FINANCIAL SETTLEMENT OF THE IMMOVABLE PROPERTY CONC ERNED THE
IMPLEMENTATION WORKS SKALI CKA

Financial settlement of the immovable property @ned the realization of any works or
water works is a very sensitive issue. This is ifiiecent for the proposed flood measures. Financial
settlement for construction works Skt will cover seven cadastral territory.

THE SELECTED VARIANT OF PROPERTY COMPENSATION SOLUT ION

The Government has recommended a variation ofrity@epty compensation for the realization
of the planned works Ska&ka-purchases of all buildings in the territory bé traising works, the land
under the building works, the ground and the lamdhe area of the anticipated standing horny on
dimension 256.00 m (i.e. in the range of approxélya®20 -area resulting from the raising of theewat
works in the maintenance of the existing proposadmeters and swamped capacity of about 3 million
m3). The settlement of other land concerned wiltibalt with in the form of easement of spilt (aoka
approx. 3.9 million m2). On these grounds will llewaed to continue farming.

In the case of flood, when water work will use tgtention capacity (beyond standing horny),
will cause the flooding of land, on which will begotiated in the so-called. Ministry of spilt. Tlaed
will be used for the provisions of 8 68 of the Waket and the related payment of refunds (thettanyi
intended for controlled spilt flood).

Bought up area of predicted permanent damming Wwél most affected in terms of editing
programs. The management here will be very limised! rather will serve as a "wildlife corridor"” Wit
revitalizationi elements.

DETERMINATION OF UNIT REFUNDS

The amount of the refunds for the settlement ofrihlets to immovable things concerned in
connection with the realisation of the works SHadiis dependent on unit prices for mass valuatfon o
immovable property. The construction works willeaff seven Skalka cadastral territory.

The resulting margin unit refunds based on the #xganions for the determination of unit
prices for bulk pricing for individual types of inowable property in specific cadastral areas, wttieh
investor (the river basin of the Morava, s.p.) tldandle for the following types of immovable peoly
(see table 2):

« Family House, cottage and vacation holiday house
* holiday cottage, Garden Cottage
 the side of the building
- the stables
- the barn
* buildings for business
- buildings for trade and services
- shed for storage
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. land building

land other

In the territory, according to the investment ptdirthe year 2012 is a total of 43 buildings, of
which 23 habitation, 11 objects to a family reciwatind 9 other objects (agricultural, etc.).

The principles for the settlement of the propedampensation phase (without servility of spilt) lthse
on the specified unit of refunds for individual égof immovable property and the annex No. 1 gbtbposed
Government resolution. Unit replacement cost iretuebal, according to the expert's report anchitentive
compensation (for loss of profit, move, move, besimactivities, etc.). The resulting refund thelpase for a
specific thing to culture will always be fixed inatlually on the basis of the expert's report. Trappsed
procedure is similar as in the implementation efilater works of Nové Himinovy.

The total financial resources required for the enmntation of the proposed property compensation
(without servility spilt) should be in the rangelsftween 410-579 million. CZK. With regard to therent
state of the immovable property concerned is recemded earmarking of funds on this phase property
compensation to the amount of 520 miles. CZK.

Table 2 — the Margin per unit of refunds for the fnancial settlement of the water works
of Skalicka — stage | majetkopravniho settlement (without s®ility rozlivu)

The cost of the
_ The unit implementation
Type of real things O Simp. | replacement (min.- of the property
(current use) acreage max. CZK/mj *) compensastinzh
(min.-max. CZK)
S:Qt'?g:'ﬁ‘éﬁ‘;agorﬁg;a”d 21000 | P 5 552-7 842 116 592 — 164 682
g%'{?%yew“age’ Garden 1050 | n? 2 407-5 982 2 527-6 281
E‘;fr?)”dary buildings (stables 1 g 44 m? 1 625-2 308 15 275-21 695
construction (buildings for
trade and services + Hall for 22 600 m? 2034 - 6 448 45 968 — 145 725
storage)
land (building) 43 500 113 457-722 19 879 — 31 407
land (other) 2228766 m? 94 209 503
A total of 409 747-579 294

* values are given including VAT
Source: Ministry of Agriculture of the Czech Repabl

With regard to saving financial resources, it isposed to implement the gratuitous transfer of the
immovable property, which is owned by the State\aiticbe without prejudice to the implementationtioé
planned works, the rights to manage SkaliState undertaking River basin of the Morava,¥p total area
of land owned by the State concerned, the planiagelwyork is about 67 ha. Without land, with whidmas
the right to manage the river basin of the Morava, the total acreage of State land is approxa21nh
preparation for the implementation of the propestyypensation works Skéltia geometric plans are processed,
which shall specify the plot concerned the maxingpitt. On the basis of these geometric plans \s#ll on
free land transfer, or their parts in the aretghdnevent that this procedure will appear as a efticient, may
be transferred free of charge to the whole plotwach there is no prejudice to the full maximypiits
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It is assumed also that you won't need to buy abeven parcels owned by the Olomouc region,
which could be inserted into upcoming events sigctha promotion of the Olomouc region prepared
measures to anti-flood arrangement

SECURITY FUNDS ON REALIZATION OF PROPERTY COMPENSAT ION

To the realization of the security of the propopeaberty compensation works Skida will
use funds from the budget of the operation Stafmahcial assets in the total amount of the 52i@sni
CZK for the period 2016-2023. The premise of dragnsee table no. 3. Funding for the year 2016 it
will be necessary to ensure, in the framework efMinistry of agriculture in the form of transfef o
funds from the budget already approved chapter &jpas of State financial assets. From the year 201
will be subsequently released financial resourcedie basis of the request of the Ministry of agltioe
in his budget for the basin of the Morava, s.pd provided that the financial resources will bduded
in the medium term the chapter Operations of Stasacial assets.

Table 3 — the assumption of pumping in the years 28-2023 — stage | property compensation
(without servilityof spilt)
Year 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
Cost (million. CZK) 20 90 100 90 80 70 40 30
Source: Ministry of Agriculture of the Czech Regabl

CONCLUSION

Submit a proposal for the policy of settlement tdgto immovable things concerned planned the
realisation of the works was the resolution of @@ernment of Skalka day 1. July 2015, the Minister of
agriculture, in cooperation with the 1. Deputy RriMinister for economy and Finance Minister, satied
Government and handle to the 31. October 2015, is@bdraft policy for the settlement of the riglbs
immovable things planned realization of the worksoerned, Skaika.

Whereas the determination of the amount of comgienstor the establishment of servility is,
according to spilt of the new civil code, a relaljvnew Institute and the experience with himahly gain, it
was suggested that these replacements will bessgdrén the second phase of the property compamsati
works with the date of submission of the Governnagrfokaltka until 31 December 2006. 3.2017. This
material contains the phase property compensatioer) they are dealt with compensation for the hityeb
all buildings in the territory of the raising workand under construction works and zenirdkd the land in
the area of the anticipated standing on the Hitiavhy 256.00 m (i.e. in the range of approximafg®p -area
resulting from the raising of the water works ia thaintenance of the existing proposed parameters).

It was proposed to allocate the financial resouofedJR 520 million. CZK for the realization of
property compensation of buildings and the lancceamed by the proposed measures.

With regard to the saving of the funds was alsegthesl to realize the gratuitous transfer of the
immovable property, which is owned by the State willdoe without prejudice to the implementation
of the planned works, the rights to manage $kaliState undertaking River basin of the Morava and
until 31 December 2007. December 2017.

In order to ensure savings funds in the implementadf their own purchases are stored to
ensure the blocking state land in the jurisdictibthe State Land Office in the management of daallas
territories concerned planned the realisation efvtlorks, to Skatka 31. December 2015.

It was also designed to ensure consideration gitbeess of settlement of the immovable things
affected the realization of the planned works vdtbmouc and Zlin Skalka region and other relevant
bodies of self-government.
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Abstract

In the beginning of the paper is briefly introdudked Critical Path Method. This method is also
part of the course Theory of systems in both foaihstudy and therefore the contribution is
focused on the usability of the WIinQSB in the teaghprocess of the subject Theory of
systems. The paper presents our first experientte itsi use, as well as the advantages and
disadvantages of this product. Using of the softwardemonstrated in a case study with the
solution of the Critical Path Method.

Abstrakt

V Gvodu grispevku je striené predstavena metoda kritické cesty. Tato metoda g sakiasti
naplre prednttu Teorie systéfn v obou formach studia, a proto jeigmévek zandien
na vyuzitelnost programu WinQSHipryuce gednmétu Teorie systéin V prispivku jsou
prezentovany prvni zkuSenosti s jeho uzivanim, ggteody a nevyhody tohoto produktu.
Pouziti softwaru je demonstrovano n#ippdové studii s vyuzitinkeSeni pomoci metody
kritické cesty.

Key words

CPM, critical path analysis, crisis managementskics, project
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INTRODUCTION

The Critical Path Method (CPM) belong to the baséterministic network analysis
methods. Its aim is to determine the duration @ pinoject on the basis of length called:
a critical path, which is a sequence of interdependctivities with the least time to spare.
CPM enables to facilitate the effective temporabrdination of each successive project
activities.

The critical path is defined as the time-longestsilale route from the start point to the
end point of the directed graph. Each project hdeast one critical path. Each critical path
consists of a list of activities which the projewnager should be most focus to if he/she wants
to ensure the timely completion of the project. Thmpletion date of the last task on the critical
path is also the date of completion of the projébe total slack time of the critical tasks equals
zero. This means that delays the start of thedagktend its duration will affect the final date
of the project. The critical path is reflected ititme scheduling and project management and
in all phases of the project lifecycle.

2 externi doktorand FBI v Zilia
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This method can serve as a tool particularly foinegting the duration of the project.
Used by linear projects where the duration candbenated with a high degree of accuracy,
e.g. building industry. Duration of the project iaittes are usually known by past
experience and knowledge of data on past projdatsations of all activities are not
statistically determined. The method can also bedus logistics, crisis management
and transport. [5]

An educator who teaches students in the combimead &b study is required to provide
the students with special learning materials thawestudy themselves. Not every problem can
be easily studied remotely. In the course Theosysfems we solve case studies from practice.
Students have to build a mathematical model basedeoanalysis of the problem. There is the
complexity of calculation and time-consuming in thanual solution of this model. It is very
inefficient in today's era. [4]

Tasks of this field are challenging. A great tool talculations is the teaching on
computers. We were looking for the software thatas difficult to control and which is not
expensive for students. The third criterion wasige the software also in other subjects. And
we found WinQSB.

WINQSB

The QSB (Quantitative Systems for Business) is ld@esl and maintains by Yih-Long
Chang. This software package contains the mostlwideed problem-solving algorithms
in Operations Research and Management Science (SR/Me WIinQSB is the Windows
version of the QSB software package.

The WIinQSB is freely downloadable on the Interttetontains not only modules for
solving linear programming problems, but also medufrom other areas of operational
research under this breakdown: [4, 6]

o] Decision Analysis o] Network Modeling

0] Dynaming Programming 0] Nonlinear Programming

o] Facility Location and Layout o] PERT and CPM

o] Forecasting and Linear Regression 0  Quality Control Chart

o] Linear and Integer Programming o0 Job Scheduling

o] Markov Process 0  Queuing Analysis

0] Material Requirements Planning 0] Queuing System Simulation

Like every freeware has WinQSB its advantages @satldantages. The following table
summarizes the most important ones.
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Table 5 Main advantages and disadvantages of usifinQSB

Advantages Disadvantages

e jtisfree to use, ¢ |imited methods to use,

e very easy to handle, e limited with Windows XP Mode,

e automatic solutions, e quite old (limited color palette),

e quite wide spectrum of methods and * no upgrades and improvements,
processes » graphical outputs could not be affected.

e lots of videos about WinQSB
on YouTube.

Source: own.

FINDING A CRITICAL PATH

There is thus a large number of publications inclwhihis method is clearly and
distinctly described (e.g. [2], [3]). Given the fmcof the article and space limitations, it is
appropriate to recall the fundamental elementdhef@GPM. In applying the CPM, there are
several steps that can be summarized as follows:

Define the required tasks and put them down inrdered (sequenced) list.
Create a flowchart or other diagram showing eask itarelation to the others.
Identify the critical and non-critical relationskifpaths) among tasks.
Determine the expected completion or execution foneach task.

Locate or devise alternatives (backups) for thetragscal paths.

arwnE

In general, there are two basic methods of solufibe first is to use only directed graph
and calculate the required variables directly iis traph. The critical path is often shown
in a different color (often red). Although this pess is rapid, but the representation is not
always legible. An alternative is to use tablesjcwhenumerate to any desired value. It's
difficult to calculate, but the representation isrm readable. Both of the above described
procedures allows the WinQSB (compare Fig. 1 agd B

Both methods, however, have a common Gantt chattteaginal presentation of the
found solutions. For the CPM is the most importantting critical paths and activities on them.
But it is needed to look for that activities of theoject, which are not on the critical paths.
These activities, we should not forget and focuth@ir commentaries on them also, because
of the possible optimization of individual projeattivities (Fig. 4). It is quite challenging
to legibly construct a Gantt chart and if we cousg some recovery programs we work on this
iIssue much easier.

CASE STUDY

An Assignment can be seen in the following tablesTs an opening of the new branch
of the company. All activities are described in tiable and you can also find durations
and sequences of the activities.

An input table in the WinQSB is absolutely identiagth Tab. 2, but we do not need to
input the names all activities. We just need waibbreviations, sequences and time allotments
of the activities. By double clicking the mouse tmegram solves and finds a critical path,
without having to render a directed graph. Afteattive get a table (Fig. 1) with all necessary
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variables and with the solutions whether the aitiziare on the critical path. Of course we will
know the number of critical paths in our problem.

Table 6 An assignment
Name of activity Abbreviation Sequence  Time in weeks
1 Identify a suitable country A - 4
2 Find a site B A 4
3 Get trade permit C A 2
4 Buy a site D B, C 10
5 Modify buildings E D 8
6 Find local suppliers of furniture F D 2
7 Purchase furniture G F 2
8 Recruit local manager H B 4
9 Recruit local staff I H 4
10 Install furniture J E, G 2
11 Advertise the product K C 4
12 Open for business L I, J, K 4

Source: https://www.youtube.com/watch?v=dDetfOCCMQo

Figure 1 The solution in WinQSB

09-26-2014 | Activity | On Critical | Activity | Earliest | Earliest | Latest | Latest | Slack
14:16:27 Mame Path Time Start Finizh | Start | Finizh | [L5-E5]

1 A Yes 4 0 4 0 4 0

2 B Yes 4 4 a 4 g ]

3 C no 2 4 b 6 8 2

4 D Yes 10 8 18 8 18 0

5 E Yes 8 18 26 18 26 0

6 F no 2 18 20 22 24 4

Fi G no 2 20 22 24 26 4

8 H no 4 g 12 20 24 12

9 | no 4 12 16 24 28 12
10 J Yes 2 26 28 26 28 0
11 K no 4 b 10 24 28 18
12 L Yes 4 28 32 28 32 0

Project Completion Time = 32 weeks
Mumber of Critical Path([=z] = 1

Source: own in WinQSB

If you desire for plotting directed graphs then W#B can quickly and automatically
render it by a single click. Unfortunately the praxgp seeks to found the critical path always a
single row. That is the reason why WinQSB movesaittevities at the expense of readability.
There should be some crossing edges very oftenpidggam does not know dummy activities
with the fictive edges. All plotting is based o thctivity-node graphs (Fig. 2).
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An automatically generated directed graptwith marked critical path (red

Figure 2
colour) in WinQSB
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Source: own in WinQSB
On the other hand the plotting is very fast andoégmA perceptive user can handle and

create a directed graph with no errors manually hie pattern of automatically generated
directed graph in WinQSB (Fig. 3).

A hand-created generated directed graph wh marked critical path (red
colour)

Figure 3
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Source: own
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CONCLUSION

This article summarizes the basic knowledge comegrthe using freeware software
of WIinQSB. The main sources were my own experieneds this helpful tool in finding
solutions of the logistic problems. Working withigtlprogram is very simple. Without using
a specialized program will be teaching of the sttbjéheory of systems like a mere
demonstration. Using of this program is documentéti an example of solved case study.
There are also some advantages and disadvantagesgfWinQSB in the paper. The main
advantage of WinQSB is the complexity. We can h&sedoftware in many others subjects. The
graphic page is not at a good level but WinQSBhslaful tool in the solving many problems.
If you want to try this software, you can find ib ¢he Internet and download it for free.
Hopefully this sample will be beneficial for teack@nd other readers who are engaged in
operations research (mathematical optimizationukition, etc.).
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Figure 4 The automatically created Gantt chart in WnQSB
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Source: own in WinQSB
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Abstract

The paper deals with the working conditions of professional drivers in international road
transport. At the beginning, given the legislative conditions related to this issue and the
conditions necessary for the operation of this profession. Subsequently, an analysis of the
current situation and suggested measures to improve the situation.

Abstrakt

Pfispévek se zabyva pracovnimi podminkami profesiondlnich Fidi€d v mezinarodni silnini
dopravé. Na zacatku jsou uvedeny legislativni podminky vztahujici se k této problematice
a podminky nutné k provozovani této profese. Nasledné je zpracovana analyza sou¢asného
stavu a navrhnuty opatfeni ke zlepSeni situace.

Key words
Road Transport, Working Conditions, Professional Driver, Survey
Kliéova slova

Silniéni doprava, pracovni podminky, profesionalni fidi¢, dotaznikové Setfeni

INTRODUCTION

International road transport is currently in the field of transport very important place and
its significance will be increasing populations continue to grow in the future. This is primarily
due to the advantages that road transport offers over other transport modes. The core group
of road transport are truck drivers. Long ago are the days when the phrase "professional lorry
driver" meant something, drivers spend long periods standing at border crossings, telephone
connection worked only via landlines, vehicles are not equipped with surveillance systems was
not as advanced design.

Currently, the majority of vehicles equipped with surveillance systems that are able to
record not only the location of the vehicle, but with new and technical condition of the vehicle
(oil pressure, fuel level, fuel consumption, etc.) and the driver's style (correct order, use the
engine brake, etc.). Work truck driver is currently very unpopular, time-consuming and often
mentally and physically demanding, particularly for international road transport. Currently, truck
drivers placed a great responsibility in the form of compliance with deadlines, handling a variety
of documents, compliance with regulations and prohibitions in different states and adherence
to the operating mode. Demands of the profession is also associated with separation from
family when the driver spends most of his time in a month in the cab of the truck and his family
spend a few days a month.
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CHARACTERISTICS OF WORKING CONDITIONS OF PROFESSION AL DRIVERS

Within the road it is to follow consistent social conditions, especially working mode
drivers. Observe these systems leads to unnecessary accidents of trucks and the loss of
lives. A driver who fails to comply with those provisions, whether by choice or coercion
from their employer, threatens not only themselves but also other road users. Operating
modes of drivers are very detailed process and using supervisory bodies intensively
monitored.

LEGISLATIVE FRAMEWORK

During the course of his work has to truck drivers and their employers observe the
following laws, decrees and regulations:

- act no. 361/2000 Coll., on the road,
- act no. 111/1994 Coll., on road transport,
- regulation of the European Parliament and the Council (ES) no. 561/2006,

- european agreement concerning the work of Crews of Vehicles Engaged
in International Road Transport (AETR),

- government Decree no. 589/2006,
- act no. 262/2006 Coll., the Labour Code,
- act no. 56/2001 Coll., on conditions for operating vehicles on roads,

- regulation of the European Parliament and Council Regulation (ES)
no. 165/2014,

- decree no. 522/2006 Coll., on State Supervision and inspection of road transport.

OBTAINING A DRIVING LICENSE

In terms of the requirements for obtaining a driving license category C+E applicants
must meet the following conditions:

- age 21 years,

- valid medical examination,

- successfully finished the final exam in driving school,
- the applicant holds a driving license category C,

- habitual residence in the territory of the Czech Republic or study in the Czech Republic
for at least 6 months,

- must have a driving ban or may not have collected 12 points in the drivers' points
system,

- must have driver's license from another EU Member State.

MEDICAL FITNESS DRIVERS

Medical fitness of drivers of motor vehicles is one of the basic conditions of safety on
the roads. Therefore, the medical fithess of drivers of motor vehicles pay attention not only

38



in this country but also in all EU countries and other civilized countries. Within the EU, the
conditions of medical fithess unified regulations of the European Communities (Directive
2009/112/ES amending Council Directive 91/439/EHS on driving licenses, and the
Commission Directive 2009/113/ES, amending Directive of the European Parliament and
Council 2006/126/ES on driving licenses).

The Czech Republic is the procedure for assessing fitness to drive motor vehicles
regulated by Act no. 361/2000 Coll., On Road Traffic and on Amendments to Certain Acts
(Road Traffic Act), as amended (hereinafter the "Law on Road Traffic ) and Decree no.
277/2004 Coll., on the medical fithess to drive motor vehicles.

PSYCHOLOGICAL SUITABILITY DRIVER

Traffic psychological examination and neurological examination including
electroencephalographic (hereinafter referred to as "EEG"), shall be subjected to a holder of a
driving license for categories C, C+E and C1+E, which drives a truck with a maximum mass
exceeding 7 500 kg or a special car for maximum mass exceeding 7 500 kg, or vehicle
combination, which is made up of a lorry with a trailer or a special vehicle and a trailer whose
maximum allowable weight exceeds 7 500 kg.

PROFESSIONAL COMPETENCE OF THE DRIVER

Since 1 April 2008 enactment of Act no. 378/2008 Coll., Which regulates the conditions
for the acquisition and improvement of professional competence to drive motor vehicles
intended for freight or passenger services. This law requires drivers of motor vehicles for which
management is required driver's license C1 and C, the obligation to hold a certificate of
competence. This Act puts into practice the provisions of the Directive of the European
Parliament and Council Directive 2003/59/ES.

Drivers who want to drive a vehicle whose management is necessary to be holder of a
driving license of category C1 and C, must attend initial training in the range of 140 hours or
280 hours of extended range. Initial training is done by means of education and training,
culminating in an examination of the professional driver. Training and teaching under the Act
can only be performed by an accredited organization that is a guarantee for the fulfillment of
the provisions of the Act.

OPERATING MODES DRIVERS

Operating modes for drivers in Europe is governed by Regulation (ES) 561/2006 or
AETR. If we manage during transport by Regulation (ES) 561/2006 or AETR itself depends on
the transport route:

- If the entire transport route lies within the ES (European Community), we will be
guided by Regulation (ES) 561/2006 (eg. Transport from the Czech Republic to
Germany, irrespective of the country of registration of the vehicle).

- If driving route does not lie completely on ES territory, it means that at least part of
the route lies in the territory of a Contracting State AETR, which is nhot a member of the
ES, transportation must follow the rules AETR (eg. Transport from the Czech Republic
to Russia for a vehicle registered in the Czech Republic).
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- Transportation on the territory of a State which is not a member of the ES has not
signed an agreement AETR shall be governed by the law of that State (there is a non-
European countries).

OBLIGATIONS DRIVERS

Act no. 361/2000 Coll., On Road Traffic and on Amendments to Certain Acts (Road
Traffic Act) provides for the vehicle driver a wide range of duties, among other things, to use a
vehicle that meets the technical conditions laid down by special legislation) in Section 5,
paragraph . 1 point. a). This means in practice that, before every ride, the driver must inspect
the vehicles it intends to use for the ride, and find out about his perfect technical condition.

Driver (along with the operator of the vehicle) is also responsible for the proper
functioning of the recording equipment (tachograph) and must observe the rules for handling
the memory card driver. In connection with this driver is also responsible for compliance with
labor regime. Nobody (except police authorities) not directing drivers to break the law by
example. Fails to comply with safety break like.

Other responsibilities of the driver is responsible for the proper storage and fixation of
the cargo loading area. With effect from 1. 1. 2011 in the amendment to Decree no. 341/2002
Coll. provides that the lashing and clamping sets must match the number and position of EN
12195-1. Standard specifies the method of calculating the forces acting on goods on vehicles
for different types of loads and different types of slings. Control authorities will therefore be
able to use this generally binding regulation at roadside checks required number of clamping
sets after the driver’s request.

CHARACTERISTICS OF THE CURRENT STATE

Working conditions in the road freight sector are difficult, as evidenced by the low
attractiveness of the sector. Among the reasons for this include: flexible nature of the activities
of road transport and a large amount of time spent outside the base, hence the home. Among
other risk factors include the fact that drivers often work in isolation, there are also
requirements of customers, leading to heavy workload, work on sites of third parties, the
increasing use of remote monitoring and complex technology, workplace design, accessibility
of facilities and services (hygiene , food and health), the risk of infectious disease, violence
and assaults, prolonged sitting, the risk of accidents during loading and unloading and road
safety risks associated with the work on the road. Another factor is atypical working hours in a
sector that has a negative impact on drivers. Overall, however, the number of accidents
involving heavy goods vehicles is declining, and leads to improvement in compliance with the
provisions on driving time and rest periods.

This section will feature the reasons why it is currently insufficient number of drivers in
the Czech Republic, especially in international road transport.

PROFESSIONALIZATION OF THE CZECH ARMY

On the missing numbers of drivers in the Czech Republic also participates
professionalization (1 January 2005), which still driving within the military services to the
market partially delivered. Before 1989 work within the organization Svazarm (Association for
cooperation with the army) driving schools in preparation for future military recruits driver. Of
the so-called. "Short courses for drivers' graduates proceeded relatively high-quality training
for heavy vehicles in categories C and E, but also went through some practice.
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AGE TRUCKS

The effort of each transport companies is that you have the newest fleet. Newer trucks
do not require time-consuming maintenance and can have higher profits than older vehicles.
Each company therefore takes into account whether they are a particular vehicle is still
worthwhile to maintain in working order or you prefer to discard.

Another positive newer vehicles can be a competitive advantage. Unless, for example,
a company that entered the tender for its carrier receives from its potential carriers very similar
to the offer (price, delivery time, etc.), Can choose the right company that frequently rotated its
fleet. Drivers in deciding on future employers, among others prefer to choose a company with
a more recent average age of the fleet, because they do not want to spend their working time
to service. Another reason is more modern and better amenities truck cabins, where drivers
spend most of their time. In the case of domestic freight transport drivers make do with older
cars because they do not spend many nights in the cab as in the case of international traffic.

LACK OF PROFESSIONAL DRIVERS

He currently works in the Czech Republic about 300 thousand drivers, and current
estimates is missing in the Czech Republic around 5000 drivers. The worst situation is in the
border areas with Germany. German carriers offer about 10-15 thousand higher wages.
Drivers also have the opportunity to get a monthly child allowance of 180, -Euro, which it may
not. German carriers can in most cases offer a newer fleet with better service. In the event of
serious disturbances road trains Czech hauliers abroad for financial reasons chosen, for
example. Services in Germany as a last option. Most major Czech carriers have their own well
equipped service vehicles exit, which may make possible defects in foreign repaired on the
spot and cheaper.

FLUCTUATIONS PROFESSIONAL DRIVERS

Turnover rate, trying every company doing business in transportation have as low as
possible. In most companies, each driver assigned to your vehicle, which cares for and who is
responsible. It's quite logical that if one car will rotate several drivers, so the vehicle will not for
several months in a worse condition than if they drove with him one driver. In the interest of
each transport companies should be treated the process of transfer of technology in the event
of a substitution drivers in one vehicle.

Reasons for the fluctuation of drivers:

- disagreement with the employer (eg. the dispatcher),

- the salary,

- technical condition of the fleet employer

- attractiveness workload (eg. change of vehicle soaring into the box),
- time-consuming work,

- termination of employment by the employer (eg. a gross breach of discipline, theft of
fuel, inappropriate behavior by the driver, etc.),

- also we must not forget health reasons and a proper retirement.
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SALARIES OF PROFESSIONAL DRIVERS

Pursuant to Art. 10 of the European Parliament and Council Regulation (ES) no.
561/2006 carrier shall not give drivers it employs or whose services are used, either a
bonus or wage supplement, related to distances traveled or amount of goods carried if
that payment could lead to endangering safety on the road or encourages infringement
of this Regulation and shall not use such a method of remuneration of work, the use of
which would result in increasing employment outcomes endangering the safety and
health of workers as provided in § 103 paragraph. 1 point. k) of the Act no. 262/2006
Coll., the Labour Code.

Practice, however, is different. Subsequently, a few examples rewarding drivers:
- basic salary + additional charge for mileage (the most common case),

- basic salary + percentage of invoicing,
- basic salary + bonus vague.

Taking into account that a driver with a basic salary of 11.200 CZK gets even extra for
mileage or percentage of invoicing, although earns a total of about 35.000 CZK, but in the
event of sickness or retirement calculation is based on just the basic salary. In these cases,
the state should intervene consistently and apply more sanctions. Czech government adopted
at its meeting of 15 September 2014 government decree no. 204/2014 Coll., Which was
changed above-mentioned regulation on the minimum wage. With effect from 1 January 2015
to increase the base rate of the minimum wage to the amount of weekly working time of 40
hours 9.200, - CZK per month, or 55 CZK per hour. Any amount higher than the minimum
wage is determined by the contractual agreement between the two parties, namely employers
and employees that both parties confirm the signing of a contract of employment or relevant
payroll assessment.

LIFESTYLE PROFESSIONAL DRIVERS

The driver of the freight transport is mostly male reproductive age. These years have
the greatest impact on how long and how cool they live. This often hurried occupations include
lack of quality sleep, smoking, unbalanced diets, which are among the most frequent causes
of serious diseases. Errors in eating habits can lead to heart disease, cancer, cerebrovascular
disease, hypertension, diabetes, obesity, osteoporosis and others. Irregular and inadequate
physical activity increases the risk of many serious illnesses, physical, but also mental. During
the procedure applied to the driver's numerous stress factors in the form of a long journey, lack
of sleep, improper temperature in the cab, noise, etc.). Further, in the driver's stress can cause
a variety of situations as traffic congestion, ice, high traffic density, poorly signposted diversion
route, etc.

TRUCK ACCIDENT RATE

Another negative factor which occupations are traffic accidents. In 2014, most
accidents were caused by drivers of trucks category up to 3.5 tons of the total number of people
killed in these accidents involved more than 46%. Drivers of trucks over 3.5 tonnes category
caused a total of 5,169 accidents (53% of the total) and they caused accidents account for 37
fatalities (ie. 53.6% of the total number).

Due to a technical defect of the vehicle was 467 in 2014 caused by accidents (ie.
0.54% of the total number of accidents). The most common cause was improper stowage
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- atotal of 107 incidents, followed by so-called. Other technical defect (eg .: exhaust
falling, shattering the windshield, etc.) - 93 accidents, followed by dropping or loss of
wheels - 76 accidents, 1 death of a person and a flat tire caused by a sudden puncture
or leak air - 68 accidents.

SUPPORT PROFESSIONS DRIVER

In 2006 came Cesmad Bohemia association with the project, whose main aim was to
improve the image of road called "We-in-it-together". The first step was the most visible
billboard campaign, whose main message was that road trains do not go there for fun, but
provide essential services to society. Followed by an explanatory campaign in the press
refuting the myths of road transport and correcting some cliché. People often do not realize
that with their increasing material needs, increases the need for transport, and in the Czech
Republic is still Freight yet still flexible and efficient mode of transport.

Lack of drivers currently escalation so that some transport companies would gladly
bought new vehicles, but because they have no one to drive vehicles buy and offers
transportation renounce. Association Cesmad Bohemia, whose approximately 2 000
members operate more than 25 000 vehicles, thus trying in this situation. Association
Cesmad Bohemia realizes that obtain the appropriate license, certificate of professional
competence and even find out what the profession entails the driver, is not easy. Through
a subsidiary company Institut road offers visitors assistance in the form of workshops,
during which the candidate learns what and how to get to the profession, and where and
how to look for a suitable job, then offers assistance and obtaining seats at some of its
member transport companies.

ANALYSIS OF THE CURRENT STATE

For processing specific analysis of quantitative research was chosen by anonymous
guestionnaire. This questionnaire was completed by 238 people working on the position of
drivers of international freight, all men. There were assembled 7-understand questions,
conceived as closed (can only be answered yes or no). Questionnaires were filled in the
guestionnaire survey earlier this year at the annual mandatory health and safety training and
professional driver training.

The first question will be discussed parking problems and shut combinations. The
second and third questions will involve eating and drinking habits. Other issues are in the field
working mode drivers. In addition to the questionnaire will be even more initiatives designed
to improve the situation in this area.

AGE STRUCTURE OF PROFESSIONAL DRIVERS

Age structure we obtained from the sample of 238 drivers in international transport with
driving license category C+E. Each age group were divided over 10 years (see Tab. 1). A total
of 238 drivers were 15.5% (37 drivers) in the age group up to 30 years in the group 31-40
years, 33.6% of drivers (80 drivers) in the group of 41-50 years, 29.8% of drivers (71 drivers)
in the group of 51-60 years, 17.6% of drivers (42 drivers) and in the group 61 years and above
was 3.4% of drivers (8 drivers).

43



Tab. 1: Age distribution of drivers

Age group Absolute frequency [-] Relative frequency [%0]
to 30 years 37 15,5
31-40 years 80 33,6
41-50 years 71 29,8
51-60 years 42 17,6
61 years and over 8 3,4

Source: Authors

PARKING AND SHUT TRUCKS

The answers to the first question is "Do you consider the Czech Republic a sufficient
number of parking spaces for trucks?" (Tab. 2) shows that the vast majority of drivers would
welcome a larger number of parking spaces.

Czech Republic is a transit country and the traffic intensity is increasing every year.
One of the reasons the modernization of the D1 motorway is to increase its capacity. The D1
motorway is around 50 rest areas, which would seem to be enough (at about 350 km of
motorway), however, is a problem that not all the landing are parking spaces trucks. Rather, it
depends on the skill of the driver and the planned route, which may reach up to ensure lawful
and decent parking. There is a conflict of interest of the employer, who is trying to take
advantage of the driver's driving to the maximum in order to higher profits, and a driver who
was trying to park his vehicle without having to violate such regulations. Standing at the
forbidden section. Although dispatcher driver plans the route can’t count on unpredictable
events, such as traffic accidents, congestion, etc. Some of the older parking areas for road
trains have capacity enough, and unfortunately there is not an effort, mainly for financial
reasons, those parking expanding.

Tab. 2: Evaluation of the first question

Answer Absolute frequency [-] Relative frequency [% ]
Yes 53 22,27
No 185 77,73

Source: Authors

ADHERENCE TO A REGULAR DIET

From the scant number of drivers who answered yes to the second question "Do you
maintain regular meals during the day?" (Tab. 3), we can say that these are people who are
home-sufficient food supply. However, even if the driver was ever so stocked well in most
cases, not during his nine-hour drive option regularly distributed food. Drivers are forced to eat
while driving, which greatly endangers the safety of others as well. So there are more cases
when a driver to daily driving time parking the vehicle combination on a daily rest period and
then puts their first proper meal.
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Tab. 3: Evaluation of the second question

Answer Absolute frequency [-] Relative frequency [% ]
Yes 18 7,56
No 220 92,44

Source: Authors

COMPLIANCE WITH DRINKING MODE

The third question "Do you have sufficient space during the day drinking schedule?"
Somewhat related to the previous, but the need to drink more often than with food. Keep
drinking regime behind the wheel is a must, otherwise there is a body fatigue, poor
concentration, and thereby slow reactions of the driver. Some of these facts, however,
underestimate the fact that when you drink a lot more has to stop the vehicle. Many drivers
also unhealthy drinks, morning dismiss strong coffee, which dehydrates the body more, and
behind the wheel after drinking unhealthy sugary drinks, which give them excessive amounts
of carbohydrates.

Tab. 4: Evaluation of the third question

Answer Absolute frequency [-] Relative frequency [% ]
Yes 138 57,98
No 100 42,02

Source: Authors

DAILY DRIVING TIME

A slim majority of drivers who responded to the question "Are you in favor of the
longer daily driving time?" Negatively regarded simultaneously set the length of the daily
driving time is sufficient. Any extension would surely have been trapped more accidents
due to fatigue and unnecessary physical power switch drivers. Those who answered yes,
they are obviously influenced by the prospect of higher earnings in the case of higher
transport performance. It is due to the fact that many carriers rewards drivers according
to mileage, which is prohibited. Another factor that influenced positively the
corresponding driver, may be the fact that for a long time, management will quickly return
home.

Tab. 5: Evaluating fourth question

Answer Absolute frequency [-] Relative frequency [% ]
Yes 138 57,98
No 100 42,02

Source: Authors

DAILY REST PERIOD

The evaluation question "Are you for a reduction in daily rest periods?" Shows that
drivers do not want to shorten the daily rest period. In case of a reduced daily pause 9 o'clock,
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it's a real minimum. Taking into account that the driver comes to parking, vehicle checks, letters
of operational documents, eat out, make personal hygiene, and sleep had left some 7-8 hours.
It is understood that after 9 hours daily rest employer expects that the driver again pulls away.
But in those nine hours the driver must catch the above activities and a morning training, which
includes re-morning hygiene and breakfast.

Tab. 6: Evaluating fifth question

Answer Absolute frequency [-] Relative frequency [% ]
Yes 92 38,66
No 146 61,34

Source: Authors

SAFETY BREAKS

Safety break 45 minutes after 4.5 hours of driving is a necessity that can’t be had
otherwise lumbering, rather the contrary. The evaluation of this question, "Are you for
shortening the safety breaks?" It is obvious that the drivers are fully aware of the necessity of
this break. Often it is only a pause in the day when the driver can eat, relax and refresh.
Unfortunately, it happens in practice that this pause is misused for other activities (loading,
unloading, vehicle repairs, refueling, etc.).

Suitable alternative could be the adjustment of daily working mode driver means a 3
hour drive - 30 minutes pause - 3 hours drive - 30 minutes pause - 3 hours drive (then could
follow in the event of an extension to 10 hours of driving another 30 minutes pause). These
would be in the case of driving by only 9 hours 15 minutes pause in addition. The driver would
have more time to relax and allow him to observe regular eating and drinking habits. The ideal
diet is a 5 meals a day (breakfast, brunch, lunch, snack, dinner), which this system, unlike the
current, fully respected and enabled. Unfortunately, however, closely related to the need for
more frequent parking.

Tab. 7: Evaluation of the sixth question

Answer Absolute frequency [-] Relative frequency [% ]
Yes 37 15,55
No 201 84,45

Source: Authors

SUGGESTIONS FOR IMPROVEMENT

Based on the findings, it is necessary to propose measures that will contribute to
improving the working conditions of professional drivers.

IMPROVEMENT OF SANITARY FACILITIES

An essential element that should be obvious is the availability of social facilities at the
loading/unloading. For smaller companies, at least toilets and larger firms where drivers wait
to load even a few hours should be automatically shower. Some large companies in Germany,
it is normal unless the driver to wait a long time for loading the drivers not only have access to
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toilets and showers, but it is for them to set up a rest room with a coffee maker. Unfortunately,
many companies in the Czech Republic, the availability of social facilities at the loading /
unloading considered.

IMPROVE PAY CONDITIONS

According to Government Regulation no. 567/2006 Coll. which is a division of
employees into groups, among drivers of vehicles over 3.5 tonnes in 5th-6th grade. Low basic
salaries of professional drivers pose a big problem on the issue of social and from among truck
drivers could become a socially disadvantaged group of population without social security, or
only minimal. On the field of transport are linked, of course, other disciplines such as.
Agriculture, food processing, textile, etc. Each of these disciplines within the competitive
struggle trying to save in every way, including transportation.

RELIEVE STRESS AUTOGENIC TRAINING

Each driver several times daily encounters with stressful situations as traffic
congestion, technical issues, problems with loading or unloading, and the like. Therefore it
would be appropriate to incorporate into regular training for drivers short training autogenous
training. It is the best known method of relaxation in the world developed by German physician,
neurologist and psychiatrist Johannes Heinrich Schultz (1884-1970).

This relaxation technique uses imagination and autosuggestion to induce such a state
that leads to relaxation of mind and body. It has wide application and helps the practitioner to
man handle stressful situations better today. It is based on practicing relaxation, imagination,
and the six basic steps. You can exercise while lying on your back or naturally upright sitting
position in a chair in a quiet environment with adequate temperature. The average length of
the exercise is about 5 minutes. The method can be practiced every day (recommended 3
times a day - morning, noon and evening).

SUPPORT FOR VOCATIONAL COURSES FOR LEARNER DRIVERS

The state should encourage as many schools that offer apprenticeship professional
driver. These schools offering this subject, partly replace the gap that was previously Svazarm
organization, and military service. So far, however, only a few of them (in Krnov, Jablunkov
and Holice). Mostly it is a field associated with the field mechanic. The issue raises the question
of how many graduates in these disciplines in the finals really boards a career as a professional
driver.

At the College of automobiles, machinery and business in Krnov started in 2007 training
new field of auto mechanic - professional driver. The field is operated for financial support
for local hauliers, the company DAF Trucks for the Czech Republic and Slovakia Ltd.,
Regional Office of the Moravian-Silesian Region and the company Cesmad Bohemia. It
is an up courses of 1.5 and a condition of acceptance is leading to graduation education,
physical fitness, and driving license group B. Successful graduates will receive a driving
license C, D, C+E and D+E, a valuable experience in operating transport companies ,
vocational certificate in the field mechanic. Thus trained graduate certainly will not have
a problem getting on the labor market.
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FINANCIAL SUPPORT FOR NEW DRIVERS

Hardly any person who wants to become a professional driver has sufficient funds to
obtain a driving license and obtain a professional qualification. Currently, some carriers offer
the possibility of co-financing the extension of the license that the candidate with the employer
shall make a contract for a longer period of time to invest in the driver's carriers back in time.

People who are registered at labor offices, can take advantage of the courses, financed
by the state. However, it must meet the entrance qualifications, eg. On the driving license C
medical fitness.

TECHNICAL MEASURES

Modern vehicles can be equipped with independent heating, independent air-
conditioning unit and refrigerator. Drivers then these cabins have their own complement its
discretion by television, satellite receiver, etc. Provided the vehicle has to meet the conditions
of international transport, it should be mandatory to have independent heating, independent
air conditioning and refrigerator. Often on this equipment, however, decided by the owner of
the vehicle - carrier. Therefore, it should be obvious to equip these vehicles also according
to the requirements of drivers and not leave the decision to the carrier and its economic
situation.

WASHER AND DRYER IN PARKING LOTS

Another thing that should be at least on a large parking lot for trucks of course there is
a washing machine and clothes dryer. In Western countries are washing machines and dryers
in the parking lots for granted that our car parks are currently lacking.

RAMPS SNOW

One of the dangerous situations on the road driving a truck, which is on the roof of the
trailer layer of fallen snow. This layer eg. When passing a bridge on the highway can easily
break off and cause for a vehicle traveling behind him a very dangerous situation. Drivers will
benefit from the law (calculated on an amendment to the Road Act) specifically stipulated
obligation cleaned before driving the windshield and front side windows from ice, snow and
other debris. Likewise, they will have to remove before driving the vehicle and cargo chunks
of ice and snow, which could loosen during driving. Unfortunately, there are built ramps to
snow removal, which are eg. In Austria or Germany completely normal part of parking lots for
the combination.

CANCELLATION OF HOLIDAY DRIVING BAN

Compared with court states have introduced during the summer holiday driving ban
trucks from Poland (in 18-22 hours) and Czech Republic (within 17-21 hours). This ban drivers
very complicated at this time to return home and embark on regular weekly rest, despite the
lack of parking spaces.

It would be better for the EU to consistently take the model, which is applied in Germany
and the Slovak Republic, where the ban applies to trucks only on Sundays (and holidays) from
0.00 to 22.00 and in addition during the holidays even on Saturday from 7.00 to 20.00 hours.
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CONCLUSION

Currently works driver in international road transport very unpopular and good drivers
are and will be in short supply. In our country now, although a large percentage of the
unemployed, but not all of them are suitable for this position (only about max. 15% of the total
unemployed). From this group of potential drivers, but not everyone wants to be for more
money than they would get from the state, to do the work. Attempt should be made not only
the state, but also of the carriers to make this sector more attractive. Unfortunately, current
trends go against this effort. Great demands on drivers' work, high penalties for violations of
road laws hectic working hours, poor diet, low level negotiations with drivers and salary
conditions create negative factors that will improve the profession be best removed.

Consistent control of carriers' compliance with the operating modes of drivers and
control the correct payment of wages is one of the main priorities in this area. Furthermore, the
state should invest more in parking areas for trucks and the necessary facilities (toilets,
showers, ramps, snow removal, etc.), unless he wants certain things sanction. By changing
the operating mode drivers should have more space to regular meals. Unification bans in the
EU would also contribute to higher satisfaction drivers.

LITERATURE

[1] HAVLIK, K.: Psychologie pro fidite: zasady chovani za volantem a prevence dopravni
nehodovosti. - Portal, 2005. ISBN 80-7178-542-3.

[2] BREZINA, J.: Prehled ptedpist v silniéni nakladni dopravé - Repronis s.r.o., 2010.
ISBN 978-80-7329-239-3.

[3] KAHODA, J.: Riditova knihovna — Pracovni rezimy Fidiéd — CESMAD, 2011.
ISBN 978-80-87304-20-4.

[4] FRANC, J.: Préace fidiCe v mezinarodni silniéni dopravé. — Vysoka Skola logistiky o.p.s.,
2015 (Diplomova préace).

Reviewers:
doc. Ing. Pavel Sa[adl'n, CSc., VSLG Prerov,
Bc. Martin Jajcaj, Skolici stfedisko J&K s.r.o0.

49



