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Abstrakt

V poslednych rokoch, sa srastucou uroviiou koncentracie na stavebnom trhu, vyskum
zameral na aplikacie pre tvorbu informacnych technologii, ako spoésobu pre zlepSenie procesu
integracie riadenia stavebnych a dodavatel'skych retazcov, zdokonalenie simulacnych
modelov a aplikaciu tychto modelov v praxi. Za ucelom podpory tohto ciel’a, je tato praca
zamerana na integraciu informa¢ného modelu konstrukcie (BIM - Building Information
Modeling) a geografickych informaénych systémov (GIS - Global Positioning System)
V unikatny systém, potrebny k simulovaniu inundovaného tzemia.

Sucasnd doba je charakterizovand rozvojom pocitacovych a informacnych technolégii a
vypoctova technika zasahuje do vSetkych oblasti nadSho Zivota nevynimajic stavebné a
vodohospodarske odvetvia. V samotnych zacCiatkoch, to bola prevazne tvorba vykresovej
dokumentéacie, no v devitdesiatych rokoch dvadsiateho storo¢ia, hlavne v oblasti
strojarenskej vyroby sa zacali tieto prostriedky vyuzivat na analyzu konstrukénych navrhov
planovania vyroby a modelovanim simulacii riadenia vyroby. V sucasnosti sa tieto postupy
vyuzivaju hlavne na zdokonalenie procesu skratenia predvyrobnej fazy potrebnej pre
zavedenie vyroby. V oblasti stavebnej vyroby sa tieto znalosti vyuzivaju pre tvorbu projektov
efektivnejSich z hladiska systému prace s vylu¢enim mnoZstva omylov a zobrazenych
pomocou prepojenia textovych a obrazovych informacii objektov, ktoré predstavuji prvky
realneho sveta (BIM, GIS).

Na ziskanie objektivnych informacii je potrebny priebezny monitoring spocivajici v zbere,
spracovani, posudzovani a archivacii nameranych tdajov, pricom sa vyuziva celé spektrum
metdd, ale aj Specidlna pristrojova technika. Technicky vyvoj v danej oblasti umoznuje vyuzit
jednotlivé softvéry pri navrhu, posudeni, prezentovani vysledkov kone¢nému uzivatel'ovi, ale
aJ kK objasneniu roznych anomalii, ktoré mozu viest k porucham a havarii na vodnych
stavbach. Nezanedbatel'ni ulohu pri analyzach ma klasické matematické modelovanie, ako aj
modelovanie vyuzivajuce metddu konecnych prvkov. Vypoctom je mozné nahradit’ financne
narocné prieskumné prace, no velky vyznam nadobuda pri modelovani ¢asového vyvoja,
napriklad vyvoja sadania a priestorového pretvorenia telies priehrad a hradzi, ¢o sa vyuziva
najmé pri liniovych stavbach protipovodiiovej ochrany — ochrannych hradzach tokov. Doéraz
sa kladie na stabilitné a filtracné analyzy, numerické modelovanie, geodetické a geofyzikalne
prace, Specialne analyzy od merania termoviznou kamerou, az po 3D laserové skenovanie
objektov a izemi. Praca poukazuje na navrh modelu pradenia vody korytom vodného toku
v obci Lopuchov na vychodnom Slovensku v okrese Bardejov. Pomocou 1D matematického
modelu HEC-RAS som urdil inundované tizemie Vv obci a to porovnavanim jednotlivych
urovni hladin vody, na zéklade modifikacie drsnosti povrchov jednotlivych korytovych tprav.
Vysledkom bol 3D model zdujmového uzemia, na ktorom je mozné nasimulovat rdzne
povodnové situdcie a vystupy tak nasli uplatnenie pre analyzu uzitkovosti ndkladov (CBA —
Cost Benefit Analysis). Odhadovana vyska povodiovych $kdd, za pomoci vykreslenia
inundacnej Ciary sposobenej povodnym korytom, bola porovnana s vypoctovymi modelmi
uprav.

Na tpravu boli navrhované dve variantné rieSenia opevnenia a to pomocou polovegetacnych
tvarnic a kamennej dlazby, pricom hlavnym nosnym prvkom tychto materidlov pri navrhu,
bolo zohladnenie su¢initela drsnosti podla Manninga. Udelom stavby tak bola
protipovodiova ochrana intravilanu zaujmového tizemia a rekonStrukcia spevnenia brehov
Stulianského potoka s jeho pritokom. Dand oblast’ je pravidelné suZovana zaplavami v
jarnych a letnych mesiacoch, ¢o zna¢né komplikuje zivot tunajsSim obyvatel'om. Pre ziskanie



hodnovernych dat potrebnych pre vytvorenie ¢o najpresnejSicho modelu, je v dnesnej dobe
pomerne malo dostupnych zdrojov a tie dostupné st finanéne pomerne dost’ narocné.
Najjednoduchsim zdrojom je ziskanie dat napriklad pomocou GoogleEarth a ich export do
BIM softvérového prostredia Revit Architectural alebo AutoCAD Civil 3D. V mojom pripade
bol takto ziskany model k vypoctu nedostato¢ny a zadefinované udolné profily, nepresne
prezentovali dané okolie. Metodiku tvorby modelu som preto zvolil reverznym sposobom,
kedy som dany model vytvoril z geodetického merania a predpokladal tak, detailnejsie
zobrazenie Uzemia. V opa¢nom pripade sa ziskany 3D vrstevnicovy model zadefinuje k
sturadnicovému systému, doplnia sa hodnoty z geodetického merania, alebo pouzije niektora z
moznosti laserovej altimetrie. Takyto model je potom mozné v plnej miere vyuzit' napriklad
pri navrhu Gpravy koryta vodného toku.

Anotacia

Pre vytvorenie ,,funkéného 1D matematického modelu je potrebné poznat’ zaujmové izemie,
vytvorit’ ¢o najobjektivnejs$i 3D model a s dostatoénym predstihom vyhodnotit’ dopad takejto
upravy. Vynalozené usilie a vlozené finan¢né prostriedky do investicie, by mali priniest
pozadované o¢akavania a vytvoreny model ma byt uplatnitelny v praxi.
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Abstract

In recent years, with the increasing level of concentration in the construction market, research
focuses on the application for the development of information technologies as a way to
improve the integration process of managing construction and supply chain, improve
simulation models and apply these models in practice. In order to support this objective, this
work is focused on the integration of BIM - Building Information Modeling and GIS - Global
Positioning System in a unique system needed to simulate inundation area.

The current period is characterized by the development of computer and information
technologies which extends into all areas of our life, including the construction and
engineering industries. In its early years, it was mostly project documentation, but in the
nineties of the twentieth century, especially in the field of mechanical engineering has started
using of these resources for analyzing engineering designs of production planning and
production management modeling simulations. Currently, these procedures are mainly used to
improve the process of shortening the pre-production phase necessary for the introduction of
production phase. In the field of building production, the use of this knowledge for the
development projects more efficient in terms of work, excluding the amount of mistakes and
displayed by linking text and image information objects that represent a real-world (BIM,
GIS).

To obtain objective information it requires continuous monitoring which consists in the
collection, evaluation and archiving of measured data, taking advantage of the full range of
methods, as well as special instruments (devices). Technical developments in the area allows
to use different softwares to design, assess and present the results to the end user, but also to
clarify the various anomalies that may lead to failures and accidents on the hydraulic
structures. A significant role in the analysis has the mathematical modeling and modeling
using finite element method. Calculation can replace costly exploration work, but has been
very significant in modeling of the temporal evolution, such as spatial development of
subsidence and deformation of bodies of dams and dykes, which are mainly used in linear
structures of flood protection - levees. The emphasis is at stability and filter analysis,



numerical modeling, surveying and geophysical work, special analysis from measurements
with thermovision camera to 3D laser scanning of objects and territories.

The work presents the hydrodynamic model of water flow in watercourse in Lopuchov village
in the eastern Slovakia in the district of Bardejov. | have determined the flood area in the
village using 1D mathematical model HEC-RAS based on the comparisons of water level by
different surface roughness of different banks fortification. The result is 3D model of study
area at which it is possible to simulate various flood situations and results can be used for
Cost Benefit Analysis (CBA). Estimated amount of flood damage within the inundation area
(result from models) in case of unregulated water stream was compared with those ones that
were caused in case of different proposed river regulation.

There have been proposed two variants of banks fortification within water stream using
precast vegetated blocks and rock tiles. The main task of the modeling of flood area , was to
take in the account the roughness coefficient of these materials stated Manning. The purpose
of the construction was the flood protection of the urban area of interest and reconstruction of
the banks fortification of Stuliansky stream with its tributary. The area is regularly flooded in
the spring and summer months, which complicates the life of the local inhabitants. To obtain
reliable data needed to create the most accurate model is nowadays relatively few resources
available and those available are rather financially demanding. The easiest source is to obtain
data, for example via GoogleEarth and export them to BIM software environment of Revit
Architecture or AutoCAD Civil 3D. In my case, the obtained model for calculations was
inadequate and defined terrain profiles, inaccurately presented the surroundings. Regarding
that | had chose a reverse proceeding of modelling, |1 have developed the model from
geodetic measurements which was more detailed. Otherwise, the resulting 3D contour model
will be defined with the coordinate system then are added values of geodetic measurements,
or using some of the options of laser altimetry. Such a model then can be fully used to
facilitate the design of the watercourse riverbed.

Annotation

It is necessary to study the area of interest and to prepare detail terrain model for developing
curate 1D hydrodynamical model. The developed model is then suitable for impact
assessment of water stream regulation Effort and investments should lead to the desired
expectations and developed model have to be applicable in practice.
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