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Zmeny katastralneho zakona a jeho vplyv na znalecku a stavebnt ¢innost

The impact of the amendent to the Cadastral Law on expert activity

Jan Amos Florian Gajniak!
Zaradenie ¢lanku: Odborny

Abstrakt

Platny a ucinny katastralny zdkon bol novelizovany v roku 2018, 2019 a 2022, pricom pre znalecku a
stavebnl ¢innost z toho wvyplyvaju niektoré praktické uGcinky. V prispevku je niekolko bodov ku
katastralnemu zakonu platnému a Gé¢innému v Ceskej republike, aby sme mali informécie o legislativnom
stave k problematike, ktorej sa venujeme v prispevku. V zdvere tohto prispevku su stanoviska k
problematike noviel tohto zakona a odporucania pre legislativny proces, aby znalci boli rovhocennymi
subjektmi pri ziskavani informdcii z katastralneho operdatu a zbierky, ako iné subjekty uvedené v zdkone.

Abstract

The valid and effective Cadastral Act was amended in 2018, 2019 and 2022, while some practical effects
result from this for expert and construction activities. There are several points in the article on the
Cadastral Act valid and effective in the Czech Republic, so that we have information on the legislative status
of the issue, which we address in the article. At the end of this paper, there are opinions on the issue of
amendments to this Act on recommendations for the legislative process so that experts are equal subjects
in obtaining information from the Cadastral register and Collection than other entities listed in the Act.

Klucové slova: Kataster, Znalec, Stavba

Keywords: Cadastre, Expert, Construction

Uvod

Zékon €. 162/1995 Z. z. o katastri nehnutelnosti a o zapise vlastnickych a inych prav k nehnutelnostiam (katastralny
zékon), v zneni neskorsich predpisov bol v poslednych piatich rokoch novelizovany Styrikrat, avsak novela zakonom ¢.
212/2018 Z. z., s G¢innostou od 01.10.2018 a v niektorych bodoch (Cl. I, bod 32. a 39. a Cl. 1., bod 6.) od 01.10.2019 je
dolezita pre znalecku ¢innost, ¢i uz vykonnu alebo pre rozsirenie informacii k stvislostiam problematiky.

Dalsia novela katastrilneho zakona bola realizovana zakonom &. 225/2019 Z. z., ktorym sa meni a doplifia zakon ¢.
461/2003 Z. z. o socidlnom poisteni v zneni neskorsich predpisov.

V §69 ods. 5 bol k subjektom, ktoré maju pravo na Udaje z katastra doplnend aj Socidlna poistoviia, pricom je jej
poskytnuté aj rodné Cislo vlastnika nehnutelnosti a iny identifikator, ak ide o cudzinca.

Nakoniec posledna novela katastrdlneho zdkona bola uskutocnend zdkonom ¢&. 325/2022 Z. z., ktorou sa zmenil v
zdkone pojem integrané obsluzné miesto na postovy podnik vykondvajuci ¢innost osvedcujicej osoby, pricom je
Gcinna od 01.11.2022. Podla § 69 ods. 6 katastralneho zdkona, Urad ako uUstredny organ $tatnej spravy na Useku
katastra prostrednictvom poStového podniku vykonavajliceho ¢innost osvedcujicej osoby poskytuje vypis z listu
vlastnictva, képiu z listu vlastnictva, képiu z katastralnej mapy alebo koépiu z mapy uréeného operdtu, ak su
pozadované Udaje vedené v elektronickej podobe.

Informacny systém katastra pre znalca z odboru stavebnictvo

V katastrdlnom zakone je nové vymedzenie katastra z hladiska ucelu jeho vyuzitia, pricom ide o demonstrativne
vymedzenie, teda su tu uvedené priklady, a to vyuZzitie katastra na:

. Ochranu prav k nehnutelnostiam
. Danové ucely a poplatkové ucely

1JUDr. Jan Amos Florian Gajniak, Stavebna fakulta STU v Bratislave
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. Ocenovanie nehnutelnosti, najma pozemkov

. Ochranu polnohospodarskeho pédneho fondu a lesného pédneho fondu

. Tvorbu a ochranu Zivotného prostredia

. Ochranu nerastného bohatstva

. Ochranu narodnych kultirnych pamiatok a ostatnych kultirnych pamiatok, ako aj chranenych uzemi a
prirodnych vytvorov

. Budovanie dalsich informacnych systémov o nehnutelnostiach.

Z pohladu pravnej Upravy vyuzitia katastra na oceniovanie nehnutelnosti je prinos pre znalcov, avsak rozsah vyuZitia
katastra je potom v dalSich ustanoveniach katastralneho zdkona zUZeny, ¢o mdzZe pre znaleckd ¢innost mat vainy
prakticky dosah, hlavne v oblasti vypracovania znaleckych posudkov pre sudy a iné organy Statnej a verejnej spravy.

Ide o to, Ze v ustanoveni § 68 Verejnost katastralneho operatu je pravo do katastralneho operatu nahliadat a robit si z
neho pre svoju potrebu vypisy, odpisy, nacrty alebo képie, ak nie su v zakone vynimky.

V tomto ustanoveni je pozitivne vymedzenie prdva pre znalcov z odboru stavebnictvo — odvetvie odhad hodnoty
nehnutelnosti, dalej pre znalcov z odboru pofnohospodarstvo — odvetvie odhad polnhohospodarskej pédy a znalcov z
odboru lesnictvo — odvetvie odhad hodnoty lesov, ktora vyhotovuje cenové mapy, Zze maju pristup k udajom o cene
nehnutelnosti. SU tam tieZ vymenované este dalie subjekty, ktoré maju rovnaké prava ako znalci. Co véak komplikuje
znalcom v odbore stavebnictvo vykon ich Cinnosti je, Ze maji obmedzené pravo pristupu k zbierke listin (k listindm
uloZzenym v zbierke listin), hoci inym vymenovanym subjektom toto pravo patri (napr. znalcom z odboru geodézie a
kartografie, sidnym exekitorom a inym subjektom). V praxi urcite tieto listiny znalci budu potrebovat, aby znalecky
posudok bol v sulade s prdvnymi predpismi k znaleckej ¢innosti, resp. stvisiacimi osobitnymi prdvnymi predpismi.

Z ustanovenia § 69 Poskytovanie udajov katastra bohuzial vyplyva, Ze znalci nemaju pristup k rodnému Cislu vlastnika
nehnutelnosti, eventudlne k inému identifikatoru, ak ide o cudzinca (hoci iné subjekty toto pravo maju).

Nové pojmy a charakteristiky nehnutelnosti
Velky vyznam pre znalcov maju nové pojmy a charakteristika nehnutelnosti podla katastralneho zakona.

Podla ustanovenia § 6 Predmet katastra, je novym pojmom stavba, ktora je vymedzena ako spojenie so zemou
pevnym zakladom, a to prienikom so zemskym povrchom alebo priemetom jej vonkajSieho obvodu na zemsky povrch,
ktora:

. Je oznacena supisnym cCislom

. Nie je oznacena supisnym cislom

. Je rozostavanou stavbou v suvislosti so vznikom, zmenou alebo zanikom prava k nim
. Je podzemna stavba, a to v miestach jej prieniku so zemskym povrchom

Podmienkou zépisu stavby do katastra je viak, Ze musi byt ohrani¢ena obvodovymi stenami a stre$nou konstrukciou a
podmienkou zapisu rozostavanej stavby je stavebnotechnické usporiadanie a funkcéné usporiadanie jej prvého
nadzemného podlazia.

Pri rozostavanom byte alebo nebytovom priestore musi byt stavba, v ktorej sa rozostavany byt alebo rozostavany
nebytovy priestor nachadza, ohrani¢end obvodovymi stenami a streSnou konstrukciou a jednotlivé rozostavané byty
alebo rozostavané nebytové priestory su stavebnotechnicky oddelené. Dalej pri podzemnej stavbe, v ktorej sa
rozostavany byt alebo rozostavany nebytovy priestor nachddza, musi byt uzavreta stropna konstrukcia stavby a
jednotlivé rozostavané byty alebo rozostavané nebytové priestory su stavebnotechnicky oddelené.

Co je viak v tejto stvislosti najddleitejsie pre znalcov z hladiska ich vykonu ¢innosti, 7e katastralny zakon (§ 46) vyssie
uvedené rozostavané stavby zapiSe iba za podmienky, Ze je na ne vypracovany znalecky posudok o stupni
rozostavanosti, pri dodrzani vyssie uvedenych zakonnych ustanoveni katastralneho zakona.

Legislativny stav pravnej Upravy katastralneho zdkona v Ceskej republike

V Ceskej republike (dalej CR) je zépis stavieb pravne upraveny v zakone &. 256/2013 Sbh., o katastru nemovitosti
(katastralni zdkon). V nami sledovanych suvislostiach, teda participacie znalca pri zapise stavieb a novych pravnych
institutov katastrdlneho zdkona v Slovenskej republiky (dalej SR), mbéZeme konstatovat, Ze v prvom rade tento
katastralny zakon CR je z roku 2013, z G&innostou od 01.01.2014, oproti naSmu katastralnemu zakonu z roku 1995,
pricom vSak u nas bol tento pravny predpis novelizovany 18 krat a u nasich zapadnych susedov 10 krat od jeho prijatia.
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V druhom rade v komplexnosti pravnej tpravy a $pecifikdcie jednotlivych inétititov katastralneho zdkona v CR je tento
zakon oproti katastralnemu zdkonu SR v niektorych aspektoch menej rozpracovany.

Teraz vSak podrobnejsi pristup k instititom v zmysle pohladu na instituty stavieb a rozostavanych stavieb a
participacie znalcov na ohodnocovani tychto nehnutelnhosti.

V celom katastralnom zékone CR nie je participacia znalcov pri zapise nehnutelnosti uvedent vébec, hoci v ustanoveni
§ 8 pism. f) katastralneho zakona CR je charakteristika rozostavanej jednotky, viak len v tom zmysle, Ze sa uvedie &islo
jednotky a Ze ide o rozostavanu stavbu. V pravnej Uprave katastralneho zdkona SR, ako uZz bolo uvedené, je
participacia znalca obligatérna a rovnako aj Specifikdcia rozostavanej stavby je uréend velmi presne, ¢o napomaha
znalcovi, stavebnikovi ako aj katastru.

Pravdepodobne iba jedna formulacia § 15 ods. 1, pism. d) katastralneho zdkona CR napoveds, e by eventudlne mohol
byt potrebny znalecky posudok pre zapis stavby, eventudlne rozostavanej stavby do katastra, a to Ze prilohou
vkladového konania je listina, pokial jej potreba vyplyva z iného pravneho predpisu. Toto spojenie uz spoluautori
prispevku pravne neanalyzovali.

Co sa tyka poskytovania tdajov z katastra v rdmci katastralneho zakona CR, tato pravna Uprava je véeobecnejiieho
razu ako v nasom katastrdlnom zédkone SR v tom zmysle, Ze uvddza o ¢o Ziadatel mdze poZziadat katastralny urad, avsak
nie st uvedené priamo obmedzenia pre vymenované subjekty, len je v § 55 katastralneho zékona CR odkazané na
vykonavaci predpis, ktory upravuje poskytovanie Udajov a ich formu. Po pravnej analyze vyhlasky ¢. 358/2013 Sb., o
poskytnuti Gdaja z katastru nemovitosti, ve zneni vyhlasek ¢. 354/2015 Sh. a ¢. 256/2018 Sb., bolo preukazané, ze nie
je ustanovenie o vymedzeni subjektov, ktoré maju obmedzenia k idajom i uz z katastralneho operatu alebo zbierky
listin.

Celd problematika o poskytnuti Udajov z katastra nehnutelnosti je sistredena koncepcne na to, kto ma povinnost
platit za poskytnuté sluzby (diferenciacia subjektov) a akou formou sa vystupy maju poskytnut a ¢o tieto subjekty
musia splnit, aby im boli Uradne potvrdené vystupy poskytnuté (pri elektronickych sluzba a pod.).

Zaver

Prdvna analyza katastrdlneho zakona SR bola vykonana z dévodu, aby sme pribliZili znalcom pravno-teoretické
podklady k znaleckej ¢innosti, ktorda prakticky vykonavaju. Je predpoklad, Ze prevody rozostavanych stavieb (domov,
bytov a nebytovych priestorov) st dost ¢asté a tato dolezZita novela katastralneho zdkona SR v tomto smere znalcom
pomoze pri ohodnocovani stavieb tohto typu.

Co sa tyka pravnej Upravy verejnosti katastralneho operatu, tak tu vidime ,dieru” pri oprdvnenom pristupe k listindm
uloZzenym v zbierke listin. Predpokladédme, Ze tato nevyhoda by mohla byt legislativne upravena na podnet znalcov vo
forme navrhu zmeny, resp. doplnenia katastralneho zakona.

Legislativy Slovenskej republiky a Ceskej republiky v danej problematike st dost podobné (koncepcia katastralneho
zédkona), ¢o je oddvodnené spolo¢nou histériou ako aj Uzemnou a kultdrnou blizkostou a neposlednom rade aj
spoloénym ¢lenstvom v Eurdpskej Unii, pritom vykazuji viacero osobitosti, ako bolo v prispevku uvedené v
Specializovanej téme participacie znalcov na zapise nehnutelnosti, resp. pri priprave podkladov pred podanim navrhu
na vklad zmluv. V danom smere je jasnejsia pravna Uprava v SR, kde aspon Specializovane je uvedend tato participacia
znalcov, naproti tomu v katastralnom zakone CR nie je vobec, aj ked predpokladdme, 7e v praxi sa realizuje, lebo v
podstate zapisy pri rozostavanych stavbach by neboli mozné.
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Obstaravanie stavebnych prac a ndrast cien stavebnych materialov

Procurement of construction works and increase in prices of construction
materials

Patrik Stastny’, Simona Feninova?
Zaradenie ¢lanku: Odborny

Abstrakt

Infldcia a ndrast cien s momentalne velmi aktudlnou témou. Tento problém postihuje globdlne vsetky
odvetvia. Narast cien ma taktiez dopad na verejné zakazky, ktoré su sucastou verejného obstaravania. Preto
je potrebné venovat zvySenu pozornost tomuto problému, nakolko sa nepriamo dotyka nas vsetkych.
Vyrazny ndrast cien sa premietol do stavu, kedy UspesSni uchddzaci pristupuji k navysSovaniu cien
prostrednictvom dodatkov, alebo v horSom pripade nastdva odstupenie od zmluvy zo strany Uspesného
uchadzaca z dévodu nemozZnosti plnenia zavazku. Nasledne tak nastdva situacia, kedy je problematické
dokoncit dielo. Tento prispevok sa zaoberd problémami suvisiacimi s narastom cien, ktoré vplyvaju na
vysSie uvedené verejné obstardvanie stavebnych prac, opisuje rézne scenare vyvoja procesov a navrhuje
rozne metddy na zlepSenie.

Abstract

Inflation and price increases are a very hot topic at the moment. This problem affects all industries globally.
The increase in prices also has an impact on public contracts, which are part of public procurement.
Therefore, it is necessary to pay increased attention to this problem, as it indirectly affects all of us. A
significant increase in prices was reflected in a situation where successful bidders increase prices through
addenda, or in the worst case, the successful bidder withdraws from the contract due to the impossibility of
fulfilling the obligation. Subsequently, a situation arises where it is problematic to complete the work. This
paper examines the price escalation issues affecting the aforementioned public procurement of
construction works, describes different process development scenarios and suggests different methods for
improvement.

Klacové slova: Verejné obstardvanie, Obstaravanie stavebnych prac, Narast cien

Keywords: Public procurement, Procurement of construction works, Increase in prices

Uvod

Mnoho publikacii svedci o fakte, Zze verejné obstaravanie nie je typické len pre Eurdpu [1,2], ale je vyuZivané v celom
svete [3,4,5]. Cielom verejného obstardvania je efektivny vyber zhotovitela pri ziskavani tovarov, prac a sluzieb, ale
taktiez aj prevencia voci korupcii a potencialnemu konfliktu zaujmov. Za dalsi ciel verejného obstardvania mozno
povaZzovat rovnost Sanci a rovnaké zaobchadzanie vo vztahu k zaujemcom, resp. uchadzacom. Jednym z novsich cielov
verejného obstardvania je urcite efektivne uplatfiovanie ,,horizontalnych politik“ vo verejnom obstardvani. Pod
pojmom ,,horizontalne politiky vo verejnom obstardvani” si mézeme predstavit socidlne ciele, priemysel ale aj v
sucasnosti velmi aktualnu tému, ktorou je Zivotné prostredie a naftho nadvazujice zelené verejné obstardvanie. Za
ciele verejného obstaravania mozno taktieZz povazovat otvorenie trhov verejného obstardvania v ramci jednotlivych
¢lenskych krajin Eurdpskej unie a zvySenie efektivnosti celého procesu verejného obstaravania, ako aj kvality
ponukanej prace. Vsetky tieto ciele mdZeme povazovat za hlavné ciele verejného obstaravania. Tieto ciele taktiez
zabezpecuju efektivny pomer ceny a kvality.

Z globdlneho hladiska mozno pojem verejné obstaravanie definovat ako zakonom stanoveny postup zadavania
zékaziek. Tento zdkonom stanoveny postup je povinny pre urcity okruh oséb, ktoré maju povinnost aplikovat zakon o
verejnom obstardvani na cely postup zaddvania zakazky a na uzavretie zmluvy s UspeSnym uchddzacom. Verejné

1 Ing., Patrik Stastny, PhD., Stavebnd fakulta STU v Bratislave
2 JUDr., Simona Feninova, Urad pre verejné obstaravanie, Bratislava
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obstaravanie je vnimané aj ako $pecificky upravené zadavanie verejnych zakaziek. Co sa tyka povinnych osdb, ktorych
Ulohou je plnit zdkonom stanoveny postup zadavania zakaziek, patria medzi ne napriklad ministerstva, vyssie izemné
celky, obce a mestd, skoly, nemocnice, sudy a iné. V tejto stvislosti je potrebné zd6raznit, Ze tieto povinné osoby sa
nemdzu vyhnut aplikacii zdkona o verejnom obstardvani, teda neméZu svojvolne zadavat zdkazky vybranym
dodavatelom. Ak nastane situacia, kedy povinné osoby porusia zakonom stanoveny postup, musia strpiet nasledky s
tym spojené. Najcastejsie si je pod tymito nasledkami moino predstavit uloZenie pokuty zo strany Uradu pre verejné
obstaravanie.

V aplikacnej praxi viak existuju aj pripady, kedy je mozné zadavat zakazky priamo, takzvanym priamym rokovacim
konanim. V takomto pripade verejny obstardvatel vyzve na rokovanie jedného, alebo viacerych vybranych zdujemcov s
ktorymi rokuje o podmienkach zdkazky, najma o technickych, administrativnych a finanénych podmienkach [6].

Ako bolo vyssie uvedené, verejné obstaravanie je definované réznymi autormi v niekolkych publikaciach. Napriklad
podla Ellmersa [7] je verejné obstardavanie nastrojom verejnej politiky, ktory odraza financovanie rozvoja a tiez jeho
hospodarske a sociadlne vysledky. Globalne viak moZno verejné obstardvanie oznacit ako jeden z najvacsich zdrojov
moznej korupcie vo verejnom sektore. Socidlne a ekonomické dosledky korupcie vo verejnom obstaravani su podla
Schappera, Malta a Gilberta zna¢né hlavne v rozvojovych krajindch [8]. Korupcia v oblasti verejného obstaravania
sposobuje znacné problémy v oblasti poskytovania verejnych sluzieb ako sU nedostatocna kvalita zdravotnej
starostlivosti a Skolstva. Tieto problémy su citelné najmad u socidlne slabSich a tiez marginalizovanych skupin
obyvatelstva, a teda nardsaju snahy o odstranenie, resp. zmiernenie chudoby ako takej. Transparentnost procesov
verejného obstaravania eliminuje moznost vzniku korupcie.

Na Slovensku definuje pojem verejné obstaravanie § 2 ods. 1 Zakona ¢. 343/2015 Z. z. o verejnom obstaravani a o
zmene a doplneni niektorych zakonov ako pravidla a postupy podla tohto zakona, ktorymi sa zadavaju zakazky,
koncesie a sutaze navrhov [6].

Aktualne problémy verejného obstaravania stavebnych prac

Potiatoény problém, ktory nastal v roku 2020 a v znaénej miere ovplyvnil plynulost vystavby a prediZil trvanie
procesov verejného obstaravania, bola pandémia. K tomuto problému sa pridruzili aj rastice ceny stavebnych
materidlov a ich nedostato¢né mnozstvo na trhu. Tieto problémy sa vSak postupne stabilizovali, co malo za nasledok
zlepsenie situacie na trhu. Nasledne v d6sledku vojnového konfliktu na Ukrajine prislo k vypadku dodavok niektorych
vybranych druhov materialov, ako je napriklad ocel, ale aj mnoho dalsich. To opat spbsobilo problémy s realizaciou
obstaravanych diel.

Zatial ¢o v minulosti pri priprave sutaznych podkladov nebolo komplikované pripravit rozpocet, ktory urcoval
predpokladani hodnotu zdkazky, v sucasnosti je situdcia ovela zlozZitejSia. Ceny niektorych materidlov sa neustdle
menia, najma z dovodu ich nedostatku. To ma za nasledok, Ze rozpocet pripraveny v Stadiu predloZenia ponuky sa
nemusi zhodovat s findlnou cenou diela po ukonceni sutaze. Tento fakt je spdsobeny aj skutocnostou, Ze cely proces
trva dlhsiu dobu, pocas ktorej sa jednotlivé ceny vyvijaju a menia. Tento proces znazornuje Obrazok 1. Tato schéma
opisuje nielen jednotlivé stadia procesu verejného obstardvania, ale taktiez uvadza potencidlne komplikacie, ktoré do
daného procesu vstupuju polas jeho trvania. Tie maju za nasledok mnohokrat prediZenie trvania obstaravania.
Existuje viacero variantov, ako sa mézu jednotlivé procesy vyvijat. Tieto mozné scendre vyvoja budu opisané nizsie.
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Obr. 1: Schéma procesu obstaravania stavebnych prac vo verejnych obstaravaniach vyhlasenych do 31.12.2022 (zdro;j:
autori)

a) Plynuly vyvoj — Pri takomto variante prechadza proces verejného obstaravania 5 hlavnymi fazami uvedenymi na
obrazku 1 (priprava sutaznych podkladov, vyhlasenie verejného obstaravania, predloZenie ponuk, podpis zmluvy s
uspesnym uchadzacom, pristupenie k realizacii). Pri takomto scenari vyvoja nevznikaju Ziadne komplikacie, ktoré by
narusili plynulost procesu verejného obstardvania a oddialili, resp. skomplikovali podpis zmluvy s Uspesnym
uchadzatom. Dizka trvania takéhoto verejného obstaravania nie je ovplyvnena negativnymi fazami. Existuji viak
faktory, ktoré zohravaju délezitd ulohu pri celkovej dizke trvania jednotlivych obstaravani. Medzi tie sa radi napriklad
narocnost pripravy sutaznych podkladov, ktora vo velkej miere zavisi od naro¢nosti samotnej zdkazky. V tomto bode je
potrebné rozliSovat aj to, ¢i sicastou obstardvania stavebnych prac bude aj vypracovanie projektovej dokumentacie a
inZinierska c¢innost slvisiaca s vydanim stavebného povolenia. V pripadoch, kedy si predmetom verejného
obstaravania jednoduchsie stavebné prace bezného charakteru, ako napriklad zateplenie budovy, vymena okien a
podobne, je mozZné a zvacsa aj ZiadUlce proces verejného obstaravania skoncit v dobe 3 aZ 4 mesiacov.

b) Vyvoj s namietkami — Pri takomto scenari si v ramci predmetného verejného obstaravania podané namietky zo
strany jedného, alebo viacerych zaujemcov, resp. uchadzaov. V takomto vyvoji nastava komplikacia a predizenie
trvania po vyhlaseni verejného obstaravania. V tomto bode je mozné podat namietky podla § 170 ods. 3 Zakona ¢.
343/2015 [6], ako napriklad namietky proti sutainym podkladom, ndmietky proti vyliéeniu, namietky proti
vyhodnoteniu ponuk a podobne. Nasledne musi Urad v lehote 30 dni odo dnia dorucenia kompletnej dokumentacie
vydat rozhodnutie v predmetnej veci. V ojedinelych pripadoch dochddza k predizeniu lehoty na vydanie tohto
rozhodnutia (napr. verejny obstaravatel nedoruc¢i kompletni dokumentaciu, je potrebné vypracovanie odborného
stanoviska, resp. znaleckého posudku pre Géely vydania rozhodnutia). Urad moZe vydat rozhodnutie podla § 174
zakona o verejnom obstardvani, ktorym zastavi konanie o preskimanie ukonov kontrolovaného, zamietne namietky v
zmysle § 175 ods. 3 zdkona o verejnom obstaravani alebo nariadi odstranit protipravny stav, resp. irad moze nariadit
aj zrusit pouZity postup zadavania zdkazky podla § 175 ods. 1 zdkona o verejnom obstardvani. Po nadobudnuti
pravoplatnosti predmetného rozhodnutia sa proces vracia do priebehu plynulého vyvoja podla bodu a). Tento proces
taktiez reprezentuje obrazok 1.

c) Vyvoj s namietkami a odvolanim voci rozhodnutiu — V konani o preskimanie ikonov kontrolovaného zacatom do
31. decembra 2022 moZno podat proti rozhodnutiu podla § 175 zdkona o verejnom obstardvani odvolanie. Tento
proces verejného obstaravania moéZeme povazovat za najdlhsi. Postup je zhodny ako v predchadzajicej schéme ‘Vyvoj
s namietkami’, aZz do bodu, kedy rozhodnutie Uradu nenadobudne pravoplatnost, nakolko pride k odvolaniu voci
predmetnému rozhodnutiu. Moznost podat namietky ma v pripade rozhodnutia podla § 175 ods. 1 Zdkona o verejnom
obstardvani [6] kazdy uchadzac alebo zdujemca. O opodstatnenosti tohto odvolania nasledne rozhoduje Rada uradu.
Rada mdze zastavit konanie, potvrdit rozhodnutie Uradu alebo zmenit rozhodnutie Uradu. Na vydanie rozhodnutia ma
Rada 45 dni odo dria podania odvolania. Proti rozhodnutiu Rady o odvolani nemoZno podat opravny prostriedok.
Rozhodnutie Rady o odvolani je preskiimatelné sidom. Zaloba musi byt podana do 30 dni odo dria dorudenia
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rozhodnutia Rady o odvolani. Po spravoplatneni rozhodnutia v predmetnom verejnom obstardvani sa proces opat
vracia do plynulého priebehu, kde prichadza ndsledne k podpisu zmluvy a zhotoveniu diela.

V tejto suvislosti je potrebné povedat, Zze namietky mézu byt v predmetnom verejnom obstaravani podévané
viacerymi uchadzaémi alebo zdujemcami aj opakovane. Opakovane podavané namietky mézu vytvorit cyklicky proces,
ktory moze trvat niekolko mesiacov a v horsich pripadoch aZ niekolko rokov. To predlZuje nasledne cely proces
verejného obstaravania. PredlZovanie procesu verejného obstardavania ma za nasledok, Zze predpokladana hodnota
zakazky neodraza redlne ceny po ukonceni spominaného cyklického procesu sposobeného opakovanymi namietkami.
Neustale zvySovanie cien stavebnych materidlov a neaktualnost vysutazenej ceny Uspesného uchadzaca moéze
spOsobit aj situaciu, Ze UspesSny uchddzaé odstipi od zmluvy, nakolko nevie zrealizovat predmet zdkazky za
zazmluvnenu cenu.

Dfia 31.03.2022 nadobudol G&innost zakon ¢. 395/2021 Z. z., ktorym sa meni a dopliia zakon &. 343/2015 Z. z. o
verejnom obstaravani a o zmene a doplneni niektorych zakonov v zneni neskorsich predpisov a ktorym sa menia a
doplfiaju niektoré zakony. U¢elom tejto novely bolo okrem iného zrychlit a zefektivnit proces verejného obstaravania s
ohladom na jeho dizku. Tuto zmenu reprezentuje obrazok 2.

Priprava sutaznych
podkladov

A 4

Vyhlasenie verejného
obstaravania

y Namietky \
PredloZenie ponuk

Rozhodnutie UVO

A 4

Podpis zmluvy s UspeSnym :
uchddzacom Sudne preskiimanie
zdkonnosti rozhodnutia

A 4
Pristupenie k realizacii /
Zhotovenie diela

Obr. 1: Schéma procesu obstardvania stavebnych prac vo verejnych obstardvaniach vyhlasenych od 1.1.2023 (zdroj:
autori)

d) Vyvoj s namietkami a sidne preskimanie zakonnosti rozhodnuti — V konani o preskimanie ukonov kontrolovaného
zaatom od 1. janudra 2023 nemozno podat odvolanie proti rozhodnutiu podla § 175 zdkona o verejnom obstaravani.
Postup je zhodny ako v predchadzajucej schéme ‘Vyvoj s namietkami’. Zmena ale nastdva v zavedeni
jednoinstanéného administrativneho konania na urade. Zakonnost rozhodnutia dradu je mozné preskimat sudom.
Utelom tejto zmeny by malo byt skratenie dizky verejnych obstaravani.

Navrh opatreni zabranujtcich predlZzovaniu obstardvania stavebnych prac

Ako bolo vy$iie spomenuté, rézne schémy procesov obstaravania maju réznu dizku trvania. Je potrebné zamerat sa
najma na zefektivnenie a urychlenie celého procesu, nakolko predlZzovanie ma v mnohych pripadoch vplyv aj na
vyslednu sumu zhotoveného diela a jeho Uspesnu realizaciu.

Existuje viacero mozZnosti, ako by sa dal cely proces urychlit, o by vyrazne napomohlo k findlnemu priblizeniu
vyslednej sumy k predpokladanej hodnote zakazky.

Ako prvé prichadza do Uvahy moznost zastavit zjavne nedévodné namietky. Institit zjavne nedévodnych namietok bol
stcastou vysie spominanej novely zdkona o verejnom obstardvani. Urad mé teda moZnost zastavit konanie, ak je
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mimo rozumnu pochybnost zrejmé, Zze namietky su zjavne neddvodné. Ten, kto podd zjavne nedbévodni namietku,
zodpovedd v zmysle § 174 ods. 3 zakona o verejnom obstardvani za Skodu, ktord tym inému vznikne. VysSie uvedené
ustanovenie zakona o verejnom obstaravani by vo velkej miere mohlo odradit od podavania tendenc¢nych namietok,
ktoré st podavané najmé za Ucelom prediZenia alebo skomplikovania procesu verejného obstaravania. Je viak treba
poznamenat, Ze velmi dbleZité akym spdsobom bude k tomuto instititu pristupované v aplikacnej praxi.

Druhou moZnostou je profesionalizacia zamestnancov, ktori si zodpovedni za proces verejného obstaravania, nakolko
v mnohych pripadoch prichadza k nedbanlivosti zo strany tychto zamestnancov. Ta je spésobena v mnohych pripadoch
nedostatocnou urovhou kvalifikacie, resp. skusenosti najmad pri komplikovanejSich zakazkach, ktoré si vyZaduju
narocnejsiu pripravu a vacsiu mieru skusenosti, ale aj urcité poznatky o predmete verejného obstardvania. Mieru
profesionalizacie by dokazali zvysit odborné skolenia, diskusie a workshopy.

V sucasnosti sa do popredia dostava profesionalizacia verejného obstaravania a spolu s fou institut odborného
garanta pre verejné obstaravanie. Odborny garant je fyzickou osobou alebo pravnickou osobou, ktora splnila zdkonom
stanovené predpoklady spocivajuce v preukazani odbornej praxi a vo vykonani skisok. Nasledne urad takito osobu
zapise do Zoznamu odbornych garantov. Nakolko dnes je poskytovanie sluZieb v oblasti verejného obstardvania
volnou Zivnostou a vykondvat ju moze takmer ktokolvek, profesionalizaciu verejného obstardvania ako taki mozno
povazovat za krok spravnym smerom. Institut odborného garanta a vlastne profesionalizacia verejného obstaravania
ako takd by mala zvysit mieru transparentnosti a skvalitnit cely proces obstaravania.

Diskusia

Vyssie uvedené moznosti sltZiace k zefektivneniu procesu verejného obstaravania st navrhmi autorov. Je vsak otazne,
¢i po zapracovani preukazu takéto navrhy dostatocnu mieru efektivity a samotného urychlenia procesu verejného
obstaravania stavebnych prac.

Bude potrebné dlhodobé sledovanie jednotlivych procesov a taktieZ navrhy aj inych moZnosti pre zefektivnenie. To
bude mat za nasledok pozitivny dopad na cely proces z hladiska dizky a taktie? kvality.

Zaver

Cielom verejného obstardvania je hospodarne nakladanie s verejnymi zdrojmi. V mnohych pripadoch nastavaju v
procese uréité problémy, ktoré boli uvedené v tejto publikacii. Tieto problémy maji mnohokrat za nasledok predizenie
trvania verejného obstardavania a s tym slvisiace navysenie findlnej ceny za dielo. Je jasné, Ze nebude moiné
zefektivnit vietky procesy verejného obstardvania, nakolko kazda sutaz je Specifickd a lisi sa Urovriou naro¢nosti ale aj
okolnostami, ktoré sprevédzaju jej vyhlasenie. Bude potrebné navrhnut viacero opatreni, ktoré napoméziu k ¢o
najvys$sej moznej hospodérnosti. Tento ¢lanok pontka niekolko moznosti, ktoré by mali napoméct k Zelanému efektu.
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Vliv typu zelené stiechy na provozni naklady v dobé energetické krize

The effect of green roof type on operating costs during the energy crisis

Martin Mohapl?; Jan Jilek?; Ondfej Porwisz®
Zaradenie ¢lanku: Odborny

Abstrakt

Clanek pojednava o vlivu zelené stiechy na naklady spojené s provozem dané budovy v obdobi energetické
krize. Nejprve jsou stanoveny naklady na energie dle situace pred energetickou krizi, kde porovnavame vice
typl zelenych stfech a jejich vlivy na energetickou naroc¢nost. V dalSich kroku zapocitdvame nar(st cen za
stavebni prace v obdobi nové cenové Urovné. Proti této Castce je v dalSim kroku stanoven ndklad na
energie, ktery byl vypocten pomoci narodniho kalkulaéniho nastroje a ten je prepocten dle ceny za energie
v obdobi energetické krize. Na konci je stanovena prosta doba ndvratnosti investice.

Abstract

The article discusses the effect of a green roof on the costs associated with the operation of a given
building during the energy crisis. First, energy costs are determined according to the situation before the
energy crisis, where we compare several types of green roofs and their effects on energy efficiency. In the
next step, we take into account the increase in prices for construction work in the period of the new price
level. Against this amount, in the next step, the cost of energy is determined, which was calculated using a
national calculation tool, and it is recalculated according to the energy price during the energy crisis. At the
end, a simple payback period is established.

Klicova slova: Zelena strecha, Energie, Energeticka krize, Provozni ndklady, Rlst cen

Keywords: Green roof, Energy, Energy crisis, Operating costs, Rising prices
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Obr. 1: Graf rstu ceny energie v roce 2022. [1]

Situace pred energetickou krizi

Situace ve stavebnictvi pred energetickou krizi byla neméné jednoduchd jako situace béhem krize, jelikoz se ceny
stavebnich materidld vysplhaly k historickym rekorddm. lzolacni materidly jako byl expandovany polystyren sly
skokové nahoru o nékolik desitek procent, avSak ceny energii nezaznamenavaly vysoké vykyvy do doby valecného
konfliktu na Ukrajiné.

1Ing. Martin Mohapl, Ph.D., VUT v Brné, Fakulta stavebni
2 |ng. et Ing. Jan Jilek, VUT v Brné, Fakulta stavebni
3 Ing. Ondfej Porwisz, VUT v Brné, Fakulta stavebni
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Na porovnani cen provoznich energii byl vybran referenéni objekt bytového domu, ktery byl zpracovan do faze
projektové dokumentace pro stavebni povoleni. Soucdsti dokumentace byl energeticky Stitech budovy. DlleZitymi
udaji pro vypracovani byly zejména vypocty prostupl tepla konstrukce, které byly nasledné vkladany do nastroje pro
stanoveni mnoZstvi energie potifebné pro provoz budovy. Samotné vypocty nejsou prilohou ani soucasti této studie.
Bytovy dim byl vytapén pomoci kondenzacniho plynového kotle, bereme tedy Udaje, které se vztahuji k cené za
jednotky zemniho plynu.

Na plvodnim objektu byla navriena plocha stfecha s PVC folii, kterd v alternativnich pfipadech byla nahrazena
rdznymi typy stfech srozdilnou horni vrstvou. Prvni byla stfecha s pranym fi¢nim kamenivem. Druhy typy byl
extenzivni zelena stfecha a poslednim typem byla intenzivni zelend stfecha s vysokou tloustkou substratu.

Typy zelenych stiech

e Stfecha s kamenivem
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.
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Obr. 2: Schéma stfesni krytiny s kamenivem. [2]

Jednd se o konstrukci nendro€nou na realizaci a s nizkymi pofizovacimi naklady. Tepelné izolaéni vlastnosti jsou na
dobré drovni. Bezudrzbova stfecha s ob&asnou kontrolou a revizi stfeSnich vpusti.

e Extenzivni zelena stfecha
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Obr. 3: Schéma extenzivni zelené strechy. [2]

Stresni skladba s naro¢néjsimi pozadavky na realizaci a s vy$Simi pofizovacimi ndklady neZ u varianty predchozi.
Energetickd hodnoty na vyborné urovni. Revizni naklady a udrzba Castéjsi, nikoli vSak nakladnd, protoZe se jedna o
bezudrzbovy typ zelené stiechy. Udrzba se tyka zejména kontroly vpusti a ob&asného vypleveleni.
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e Intenzivni zelend stfecha

Obr. 4: Schéma intenzivni zelené strechy. [2]

Tento typ stfechy je velmi ndkladny, jedna se o stfechu, které vyzaduje pravidelnou udrzbu. Energetické hodnoty jsou
na vyborné Urovni vzhledem k tloustce substratu. Nosné konstrukce u téchto typl zelenych stfech je pfed provedenim
nutno staticky posoudit, aby nedoslo ke zborceni.

Ndaklady na realizaci plochych stiech

Naklady na realizaci jednotlivych typu stfech byly stanoveny dle rozpoc¢tového softwaru BuildPowerS v obdobi prvniho

pololeti roku 2022. Stfecha ma dany tvar a danou plochu stejnou pro vsechny modely, aby doslo k sprdvnému
porovnani.

Tab. 1: Cena realizace plochych stfech v obdobi 22/I. [2]

Typ stfechy Cena realizace [EUR]

PS1 29 855
PS2 32329
PS3 35820

Spotieba energie budovy s danym typem ploché stiechy

Vypocet potreby energie byl stanoven dle NKN (narodniho kalkulaéniho nastroje). Do vypoctu byly vioZzeny veskeré
vstupni hodnoty potfebné pro urceni spravné hodnoty energie — plocha konstrukci, soucinitele prostupu tepla
konstrukci, tepelné zdroje, geometrické vlastnosti budovy aj.

Tab. 2: Spotreba energie budovy s danou stfechou v obdobi 22/1. [2]

) Mnoistvi energie
Typ stiechy [kWh/rok] ¢
PS1 74 742
PS2 74 131
PS3 73 988

Vystupem z narodniho kalkulaéniho nastroje byl graf, ktery vyznacoval spotfebu energie v pribéhu celého roku.
Nebylo zde zapoditano osvétleni, protoze typ zelené stfechy neovlivni naklad na osvétleni. Z grafu Ize také vycist, ze
naklady na provoz jsou nejvyssi v zimnim obdobi.

OO0
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Dilci dodana energie

leden anor bfezen duben kvéten cerven Cervenec srpen zafi fiien listopad prosinec Celkem
Vytapéni 9720 8262 7273 4933 2523 1116 311 346 2330 4980 7 261 8824 57877
Chlazeni 0 0 0 0 0 0 0 0 0 0 0 0 0
Vétrani 0 0 0 0 0 0 0 0 0 0 0 0 0
Piiprava teplé vody 1354 1294 1354 1334 1354 1334 1354 1354 1334 1354 1334 1354 16110
Osvétleni 134 110 92 75 62 57 57 62 7 91 110 133 1060
Celkem 11208 9667 8719 6342 3939 2507 1723 1762 374 6425 8704 10311 75048
Zapocitatelna produkce energie:
PV systém - export 0 0 0 0 0 0 0 0 0 1] 0 0 0
Termickeé solarni kolektory 0 0 0 0 0 0 0 0 0 0 0 0 0

Graf: Diléi dodané energie podle pozadavku vyhlasky 78/2013 Sb.

12 000
10 000
8000
6000
4000

2000

Obr. 5: Potfeba energie na provoz budovy. [3]

Ndaklady na provoz pred krizi

Z grafu €. 1 lze vycist, Ze v obdobi 6.1.2022, kdy byla zpracovana studie na spotifebu energie byla cena za 1 MWh
11,63 EUR. KdyZ tedy vyndsobime cenu za jednotku energie poétem kWh zvypoctu a prepocteme, dostaneme
nasledujici Cisla.

Tab. 3: Naklady na provoz budovy za rok v obdobi 22/I. [autor]

Typ stfechy Cena [EUR]
PS1 869,25
PS2 862,14
PS3 860,48

Naklady na provoz jsou nejmensi u varianty €. 3 sintenzivni stfechou, coZ je vzhledem k nejmensi energetické
narocnosti strechy odpovidajici.

Situace béhem energetické krize

Situace se ovsem po zapoceti valeénych aktivit prudce zménila. Ceny energii Sly nahoru o desitky procent. A v obdobi
cervence a srpna ceny dosahly meziro¢nich vrchold.

Ndaklady na realizaci plochych stfech

Naklady na material a praci béhem roku rostly jen o zhruba 6 % a cena se tedy pohybovala v téchto hodnotach.

Tab. 4: Cena realizace plochych stfech v obdobi 22/2. [2]

Typ stfechy Cena realizace [EUR]

PS1 31646
PS2 34 268
PS3 37 969
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Potfeba energie se v zavislosti na stejnych materidlovych a geometrickych vlastnostech nezménila a vychazime tedy
z tabulky ¢.2.

Ndaklady na provoz béhem krize

Ceny energii vSak Sly strmé vzhlru a v obdobi ¢ervence a prosince se cena 1 MWh zemniho plynu vysplhala az na
33,467 EUR. Na zakladé tohoto rlstu by pak ceny za provoz bytového domu byly nésledujici.

Tab. 5: Naklady na provoz budovy v obdobi 22/Il. [autor]

Typ stfechy Cena [EUR]
PS1 2501,4
PS2 2480,9
PS3 2476,2

Cena energii se nam zvedla béhem krize o 300%.

Zavér
V plvodni studii, kterd byla zpracovana na dobu navratnosti investice, kterd se vkladala do rekonstrukce vrchniho

plasté zelené stiechy bylo vypocitdno, Ze investice by se vratila v pfipadé stfechy s kamenivem za 17 let, v pfipadé
extenzivni zelené stfechy za 18 let, resp. 20 let v pfipadé intenzivni zelené stfechy.

Tyto hodnoty ale pocitaly se standartnim rlstem ceny energie. V pfipadé takto rapidniho navyseni ceny by se investice
do vhodnéjsiho zatepleni a provedeni ploché stfechy vratila mnohem dftive.

Za predpokladu, Ze by cena zlstala dlouhodobé na tak vysoké cenové Urovni je navratnost investice v pfipadé stfechy
s kamenivem 6 let, v pfipadé extenzivni zelené stfechy je ndvrat investice za 7 let a v pfipadé posledni intenzivni
zelené stiechy je to 8 let. Ve vypoctech bylo pocitano s redlnou dobou navratnosti.

Trend rychlych rdstl cen oviem nepokraduje a v obdobi konce roku 2022 se cena pomalu vraci do nizsich hodnot,
nelze tedy s presnosti fici, jakym smérem se energie budou obracet a v zavislosti zminénych faktd odhadovat
navratnost téchto investic.

Podékovani

Clanek vznikl v rdmci Fedeni juniorského specifického vyzkumu & FAST-J-21-7378 ,Analyza stavebné-technologickych
procesu pfi realizaci, provozovani a Udrzbé environmentalné Setrného zastfeseni budov”.
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U¢innost technolégie prevetravanych podlah

The effectiveness of ventilated floor technology

Simona Michaliskova?; Rastislav Ingeli?
Zaradenie ¢lanku: Odborny

Abstrakt

Vsetky stavby a stavebné konstrukcie postupom ¢asu degraduju vekom, ale aj vplyvom nedostatoénej alebo
Ziadnej udriby, ¢o md za nasledok ich Uplnu alebo Ciastocnu stratu Zivotnosti. Tento neZiaduci efekt
zapric¢inené vlhkostou, nenastavaju len pri historickych stavbach a objektoch s chybajicou funkénou
hydroizolaciou, ale objavuju sa aj v novostavbach. Vlhkost ma potom za nasledok nielen degradaciu
obvodovej konstrukcie, ale aj zvySovanie tepelnych strat. Technolégia odvetrdvanych podlah, najma jej
ucinnost, je podceriovana a zvycajne sa pouziva len ako doplnkovad v kombindcii sinou technoldgiou.
Prispevok sa zaoberd mierou Géinnosti sanac¢nej technoldgie bojujicej so vzlinajicou vihkostou a naslednou
destrukciou jednotlivych konstrukénych prvkov.

Abstract

All buildings and construction structures degrade over time due to age, but also due to insufficient or no
maintenance, which results in their loss of service life. Inconveniences caused by moisture do not only
occur in historic buildings and objects with a lack of functional waterproofing, but increasingly also in new
buildings. Moisture then results not only in the degradation of the building envelope, but also in the
increase of heat losses. The technology of floor ventilation, in particular its efficiency, is underestimated
and usually used as an ancillary in combination with another method. The paper deals with the degree of
effectiveness of remediation technology fighting rising moisture and the subsequent destruction of
individual structural elements.

Kluéové slova: Sanacia, Odvetravaci systém, Vzduchova dutina, Vihkost, Protivihkostna analyza

Keywords: Remediation, Ventilation system, Air cavity, Humidity, Anti-humidity analysis

Fig. 1: Surface layer destroyed by moisture

11ng, Simona Michaliskova, Department of Building Construction, Faculty of Civil Engineering STU in Bratislava
2 doc. Ing, Rastislav Ingeli, PhD., Department of Building Construction, Faculty of Civil Engineering STU in Bratislava
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The principle of operation and an overview of current knowledge about the investigated
method

The method of ventilated floors has been used since ancient times, is easy to implement, and also does not
significantly disturb the structure of the building. It has become a favorite of the Regional Monuments Office as the
walls which are decorated with rare paintings and the like are not disturbed. It is also suitable from the point of view
of statics, since there is no radical intervention in the structure, and possible vibrations during its implementation.

The air flow depends on the correct placement of the ventilated layer between the surface of the ground and the
inner part of the floor. The ideal condition is if the air flows is at a low speed so that there are minimal losses of
escaping heat from the exhaust holes. A very slow airflow is sufficient to remove moisture from the structure. The air
cavity will allow moisture to be removed even before it starts to condense [1].

The propulsion force ensuring the movement of moisture from the structure is the movement of air caused by the
temperature gradient, i.e. the temperature difference between the air particles of the ventilated layer and the
surrounding atmosphere. Air particles are affected by Archimedean buoyancy forces, which become less dense as the
temperature rises, whereupon they begin to move upward of their own. The surfaces in the ventilated layer have a
different temperature than the air in this layer. Heating from the floor (especially in winter and at night) reduces the
density of the air in the gap, which then becomes thinner and rises to the higher outlet hole. During this process, the
rising air is replaced by an equal amount of cooler air that is drawn in through the lower inlet [2] [3]. If we follow the
design correctly and place the outlet hole at a sufficient height above the inlet hole, the flow will be ensured due to
the positive excess of heat compared to the surrounding air.

With certain types of buildings (historical buildings, monuments) it is not always possible to ensure sufficient elevation
of the openings and it is necessary to ensure additional measures or mechanisms supporting air flow [4]. A suitable
solution can be, for example, the placement of openings according to the prevailing wind. The supply holes are placed
on the windward side. When we designate one side as the supply side and one side as the exhaust side, the resulting
pressure difference in the gap caused by the wind will be the pressure difference between the supply side and the
exhaust side. This pressure thus induces flow in the gap. On the contrary, resistance forces act against the air flow.
These pressure losses can be caused by friction on the surface of the ventilated layer or local resistances. These are
various obstacles such as grids at the inlet and outlet holes.

The last option to reliably achieve air flow is forced ventilation. Forced ventilation is ensured by means of a fan, which
is used in cases where air flow would not work naturally. However, the entire system is then dependent on the supply
of electricity. In the case when maximum efficiency is required (drying of the substructure after a flood), an air heater
can be used, but the cost of implementation is of course higher [5].
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Fig. 1: Illustration of air flow in a ventilated layer.
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The ventilated layer will be filled with foamglass granulate. This is a progressive way of using the ventilated layer, in
which we can achieve better thermal insulation properties of the floor. The technology also helps to eliminate thermal
bridges, heat losses through the floor and reduce building operating costs.

As it is currently very important to work with recyclable materials that have suitable thermal insulation properties,
foamglass was chosen as the filling material, which is a 100 % recycled product from old glass. The material itself is
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also completely recyclable. The value of thermal conductivity A varies around 0,040-0,080 W/m.K, depending on the
compaction of the material. The density of the loosely packed folded granulate is 150-170 kg/m3, it is also resistant to
freezing and subsequent thawing and belongs to the fire resistance class Al. Practical measurements show that even
the chemical composition and properties of the material do not change over time. The structure of the closed pores
prevents the penetration of water into the material [6].

Results of previous research

The research methodology consisted of the analysis of the measured values, which are realized in situ at the building
in the south of Slovakia. It should be added that the measurements are still ongoing and the contribution will be based
on the results measured so far, and it is assumed that the final output may change partially, but no significant change
is expected.

The measurement was realize at the apartment building on the street Okanikova 2 in Bratislava. The building is based
on a slope on concrete foundations. The building was built in 1935 and has 4 above ground floors and 1 underground
floor. The perimeter masonry is made of solid fired brick with thickness of 450 mm. The basement masonry has the
original horizontal waterproofing made of asphalt screed with thickness of approx 10 mm.

The first inspection of the building was realized on October 29, 2021. During the inspection, several assessment
measurements were taken at randomly selected places of the basement masonry, which showed the surface moisture
of the structure in the range of 8,0 % to 12,0 %, which is very high moisture. The Czech standard €SN P 73 0610 [7]
was chosen as the evaluation standard. In this period, the implementation of remedial works was also completed,
during which new remedial plasters were made. In order to ventilate the floors, drainage hoses with a diameter of 100
mm were placed in the inner part of the perimeter masonry, while one end of the hose will be connected to the inlet
hole located in the groove of the masonry through PVC fittings. The inlet hole ( 150 x 150 mm ) is located 200 mm
above the floor and covered with an insect screen. The other end of the outlet hole is connected to the chimney vent
and serves to remove the sucked air from the space under the floor. Two such separate ventilation circuits are
implemented in the building.

INLET HOLE OUTLET HOLE

7
54’
|
|
%

L= ORISR

.

Fig. 3: Renovated space with markings of inlet and outlet hole
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The first measurements was realize on the dates from 28 October 2022 to 02 November 2022. Temperature and
humidity meters (TESTO 174-H) were installed in the outlet hole at a height of 1.2 m (Figure 2) and the inlet hole. The
measured values during the measurement are listed in Table 1. The frequency of temperature and humidity recording

was set to an hourly interval.

The measurement records in Figure 4 and 5 show the air temperatures and the relative humidity course, which implies

that moisture is still present in the pipe.
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Fig. 4: Course of relative humidity and air temperature in the period from 28.10.2022 to 02.11.2022 at the inlet hole.

" mom

"mmw

" sonen

" oo

& F 8§ §F T8

=

N2

“wan
T

— O —

ol

Fig. 5: Course of relative humidity and air temperature in the period from 28.10.2022 to 02.11.2022 at the outlet hole.

Tab. 1: Records of selected measurements of the relaive humidty and the air temperature.

Date Inlet hole Outlet hole

°C % rh °C % rh
28.10.722 17,9 66,1 17,9 66,0
29.10.722 18,0 67,9 17,9 68,1
30.10."22 18,0 68,2 17,7 67,7
31.10.°22 17,8 68,2 17,8 66,7
01.11.22 17,8 68,2 17,7 66,8
02.11.22 17,9 68,2 17,8 67,5

olele Str. 20255



BU"CJ_ Roenik: VI, Cislo: 2/2022

Conclusion

As it is a fresh reconstruction, the internal relative humidity shows higher values caused by technological drying of wet
processes. From the analysis of the results so far, it can be concluded that the measured values shown in the graph
and the table do not prove the effectiveness of the investigated technology of the ventilated floor, but it is necessary
to carry out long-term research that will confirm or refute the effectiveness of the system used to dehumidify the
object. For this reason, regular surveys of the measurement of humidity on the surface of the structure are planned,
as well as the installation of a probe for monitoring the humidity in the structure. Measurements will also take place in
other buildings where the technology of ventilated floors was also applied. It will help to clarify the conclusion,
whether it can be considered functional, effective and we can ensure the extension of the life of construction objects.
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Porovnanie povrchovych teplét medzi jednoplastovou a vegetaénou strechou

Comparison of surface temperatures between a single plate and a vegetation roof

Martin Zagyi' Rastislav Ingeli?
Zaradenie ¢lanku: Odborny

Abstrakt

Povrchy streSnych konstrukcii si ovplyvnené vonkajsimi a vnutornymi vplyvmi prostredia . V tomto ¢lanku
su porovnavané teploty vnutornych a vonkajsich ploch na testovacej komore s vegetacnou a klasickou
strechou pomocou simulacného programu DesignBuilder. V zdvere ¢ldnku suU zhodnotené rozdiely
povrchovych teplot medzi jednotlivymi streSnymi konstrukciami.

Abstract

The surfaces of roof structures are affected by external and internal influences of the environment. In this
article, the temperatures of the internal and external surfaces on a test cell with a vegetated and classic
roof are compared using simulation program - DesignBuilder. At the end of the article are evaluated the
differences in surface temperatures between individual roof structures.

Klacové slova: Vegetacnd strecha, povrchova teplota, experimentdlna bunka, simulacia

Keywords: Vegetation roof, surface temperature, experimental cell, simulation

1. Introduction

Vegetation roofs help to improve the internal environment of buildings and also positively affect their surroundings,
aesthetically and environmentally [1]. The application of a vegetated roof has a beneficial effect on the need for
energy for cooling, a decrease in the surface temperature of the roof structures, an increase in the insulating effect of
the roof structure in winter by 3 to 10% (depending on the location, the thickness of the vegetation layer, the layer of
the substrate, the penetration of moisture) and an additional thermal resistance R from 0.14 — 0.40 m 2 K/W
(depending on the height of the substrate) [2 - 5]. The article contains a comparison of a vegetated roof with a classic
single-skin roof using the simulation of an experimental cell in the simulation program DesignBuilder [6].

2. Simulation of an experimental cell

The experimental cell was designed in cooperation with the Isover company , on which vegetation and a classic single-
layer roof are simulated. The layout of the cell is divided into a zone with a vegetated roof and a single-classis roof.
The experimental cell also includes a measuring room (this room is not the subject of the simulation and forms only a
boundary condition).

2.1 Construction of the experimental cell

The supporting structure of the experimental cell consists of wooden elements that are placed on reinforced concrete
footings. The perimeter walls of the cell are made of 120 mm thick PUR panels. Windows with an aluminum frame and
double glazing are installed in PUR panels . The floor and roof structure is made up of system solutions from the
company lsover.

1Ing. Martin Zagyi, Slovenska technickd univerzita, Stavebna fakulta, Bratislava
2 Doc. Ing. Rastislav Ingeli, PhD, Slovenska technicka univerzita, Stavebna fakulta, Bratislava
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2.2 Simulation model and input data

Based on the documents, a simulation 3D model of the experimental cell was created in the DesignBuilder program .
The model is designed for simulating surface temperatures in winter stadiums.

fig. 1: 3D model of the experimental cell in the DesignBuilder program

The 3D model is divided into 3 zones: 1 is the measuring room, CLASSIC is a room with a classic single-layer roof, and
VEGETATIVE is a room with a vegetated extensive roof. Internal gains from people, lighting and electrical devices are
neglected in the simulations. The maintenance of the internal air temperature is ensured by a technical device and the
temperature is set to 0 -5 °C maximum temperature in the DesignBuilder program ).

The object model is simulated in the Bratislava location, for which the climate year Bratislava LO (TRY IWEC) is used.
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fig. 2: Comparison of the mean ambient temperature with the STN norm

3. Summarizing the results

The result of the simulation is the detection of interior and exterior surface temperatures on the roof structures of the
simulated experimental cell. Graphs in picture no. 6 and no. 7 show the simulation throughout the year and in pictures
no. 8 and no. 9 shows the week with the highest temperatures during the given climatic year.

Values displayed in graphs in °C:

. Inside Surface Temp — temperature on the internal surface of the structure

. Ext Surface Temp — temperature on the outer surface of the structure

. Outside Dry-Bulb Temperature - temperature of the outside air

. Surface Outside Face Temperature — the temperature of the outer surface of the structure
. Surface Inside Face Temperature — the temperature of the internal surface of the structure
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fig. 3: Temperature course during the annual simulation - vegetation roof
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fig. 4: Temperature course during the annual simulation — classic single-skin roof

On the outer surface of the roof construction with a vegetation roof, the temperature is 7 K lower than on a classic
single-skin roof. The internal difference of interior surface temperatures is 0.5 K. The difference of surface interior
temperatures is minimal considering the size of the experimental cell.

6jul, Year 1 -12jul, Year 1

Surface Inside Face Temperature, BUNKA'KLASICKA_ROOF_1_0_0 - eplusout
Surface Inside Face Temperature, BUNKA:VEGETACNA_ROOF_1_0_0 - eplusout

fig. 5: Course of internal surface temperatures during the extreme week (July 6 - July 12) - comparison of a vegetated
roof with a classic single-layer roof
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Surface Outside Face Temperature, BUNKA'VEGETACNA_ROOF_1_0_0 - eplusout
Surface Outside Face Temperature, BUNKA'KLASICKA_ROOF_1_0_0 - eplusout
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fig. 6: Course of external surface temperatures during the extreme week (July 6 - July 12) - comparison of a vegetated

roof with a classic single-layer roof

4. Conclusion

Based on the results of the simulation, we can conclude that there is a temperature change in the examined
constructions, and thus on their surfaces. In the graphic displays of the results, you can see slight temperature
differences on the surfaces of the vegetated roof and the classic single-layer roof. The article shows a decrease in
interior and exterior surface temperatures. The next step of the research is to fine-tune the model of the experimental
cell more precisely and compare it with the experimental measurement for more accurate results. At the same time, |
will use the data of the measured values at the winter training stadium for modeling and simulating the winter

stadium with the application of a vegetation roof.
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Procesné listy stavebnej konstrukcie ako nastroj pri metodike zefektivnenia udrzby

Process Sheets of Building Structures as a Tool in the Methodology of Streamlining
Building Maintenance

Martin Hanko %; Eva Jankovichova 2; Silvia Dubek 3
Zaradenie ¢lanku: Odborny

Abstrakt

Udrzatelnost je v stéasnosti pojem, s ktorym sa budeme stretdvat v kazdej oblasti, aj v stavebnictve. Vo
faze uzivania stavebnych objektov je moznost ovplyvnit ich Udrzbu uz minimalna. Cielom prispevku je
upozornit na kvalitnd udrzbu budov a to pomocou jej planovania uz pocas navrhu stavebnych konstrukcii.
Jednym z ndstrojov, ktory nam pri tomto planovani pomaha je prave procesny list stavebnej konstrukcie.
V prispevku je opisany ndvrh metodiky na zefektivnenie udrzby stavebnych konstrukcii s poukdzanim na
vyuzitie procesnych listov. V prispevku su vypracované procesné listy pre tri rézne obvodové konstrukcie.

Abstract

Sustainability is currently a concept that we will encounter in every field. Construction is one of the
industries in which we still have huge reserves for improving its impact on the environment. In the phase of
use of construction objects, the possibility to influence their maintenance is already minimal. The aim of
the article is to draw attention to the high-quality maintenance of buildings by its planning already during
the design of building structures. One of the tools that helps us in this planning is the process sheet of the
building structure. The article describes the proposal of a methodology for streamlining the maintenance of
building structures with reference to the use of process sheets. In the article, process sheets for three
different perimeter constructions are developed.

Kluéové slova: Procesny list, Udrzba, Metodika

Keywords: Process Sheets, Maintenance, Methodology

Fig. 1: Illustration Image
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Introduction

Maintenance planning and evaluation is crucial for the quality maintenance of building structures. For each building
structure, the manual shall specify the specific maintenance activities and their periodicity. The periodicity of some
maintenance activities is determined by legislative requirements that must be complied with. The frequency of
activities not specified by legislation can be adapted to the requirements of the facility manager, designer and investor
and distribute the activities evenly over time. These not specified periodicities are processed precisely in process
sheets, which thus become part of the manual for the maintenance of building structures.By including the facility
manager in the design phase of the building, future operating costs can be minimized, and thus also the costs of
maintaining the building structures. Facility managers have valuable tracked information from the use phase of
various types of buildings, according to which they are able to define the conditions for future maintenance of
building structures. The efficiency of the investment process is determined by the optimal life cycle costs of the
building (LCC), namely investment costs and operating costs.

For maintenance quality control, the maintenance manuals of construction structures define process sheets setting
out the units of measure by which key performance KPIs are determined. The content of process sheets for
construction structures is processed in tab. 1.

Determination of Process Sheets of Building Structures

Processing of facility management documents:

. maintenance manual of building structures,

. maintenance process sheet,

has a direct impact on the determination of future maintenance costs.

The basis for determining maintenance costs is the maintenance manual for the building structure. Process sheets are
one of the basis and part of the manual. It defines individual activities of maintenance of building structures with their
periodicity. The proposed procedure for solving the methodology is shown in Fig.2 for better clarity. The diagram
shows the course of the evaluation of the structure, where the designer during the design phase will design a material
solution for building structures. For individual constructions, individual life cycle costs will be processed according to
the methodology. Based on the minimum LCC, the investor will choose a suitable solution. The methodology was
incorporated for three variants of cladding on the administrative building. V1 was considered as a masonry wall made
of ceramic blocks, V2 was considered as a reinforced concrete wall with insulation, V3 was considered as an all-glass
facade.

Tab. 1: Content of Process Sheets [1]

Subject of the Maintenance Process: Basic Definition of the Subject of Activities.
Maintenance Periodicity: How often the maintenance process is repeated.
Maintenance Duration: Process preparation and implementation time.

Responsible Person: The worker who manages the implementation of the process.
Provider / Performer's Professional Minimum education, certificates from educational programs,
Competence Required: authorizations, certificates, professional examinations,
characteristic profile of the provider.
Legislative and Normative Requirements: National, international, internal regulations.
Technical Equipment: Instruments, machines, equipment.
Description of Maintenance Activities: Detailed, precise description of the process, process steps.
KPI: Units of measure - reaction time, implementation time.

The KPI can continuously check the performance of individual maintenance processes of building structures. The
criteria must be specifically defined in order to be monitored and evaluated. These criteria may be:

. completion of the process according to the planned time limit,

. the duration of the process,

. execution of the process,

. the quality of the process carried out,

. implementation of the process according to the technological regulation,
. the duration of arrival and repair in the event of an emergency.

It is also possible to measure the quality of the process also using the satisfaction of the users of the building.
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Fig. 2: The Use of Process Sheets in the Methodology for Streamlining Maintenance
For individual variants, the selected part of the manual maintenance of construction structures has been processed in
the application part: Rules for the maintenance of structures and the process sheets, that have a direct impact on the

determination of future operating costs. The process sheets are processed in Tables 1-3.

Tab. 1: Process Sheet V1

Subject of the maintenance process: Restoration of protective coating ThermoShield Exterieur
Maintenance frequency: 1 time in 7 years
Maintenance time duration: -
The responsible person: Construction Supervisor/Facility Manager
Professional competence required: -
Legislative and normative requirements: Act No. 124/2006 Z. z. Decree No. 24/2003 Z.z.
Technical equipment: Airless spraying equipment, roller, paint brush

Description of maintenance activities:

ThermoShield Exterieur is applied to all supporting, clean, dry substrates that are free of corrosion and grease.
Cleaned surfaces. Which are formed by coarse plaster, it is necessary to clean. The coating is applied with the help
of a brush, roller or airless spraying (Airless). The first application of paint must be applied in two layers. The paint
should be thoroughly mechanically mixed before application. For Airless applications, it is necessary to follow the

instructions from the device manufacturer. Do not work below +5°C. During the total drying time, the temperature
must not fall below +5°C. Work must be carried out during sufficient daylight hours. The material must be mixed
after work has been interrupted. If there are substrates that absorb water and where there may be increased
remaining moisture, water may rise to the surface of the structure after application of the first layer of paint. Then
the next layer is applied only after the previous layer has completely dried. ThermoShield Exterieur will not become
fully functioning until after 36 days. [2]
KPI:
3: Very good maintenance of building structures:
-maintenance has been carried out: on time, according to the activity description
-payment to the supplier 110% of the agreed price
2: Normal maintenance of building structures:
maintenance has been carried out: on time or with a month's delay, as described in the
-payment to supplier 100% of the agreed price
1: Neglected maintenance of building structures: maintenance not performed
-withdrawal from contract with supplier
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Tab. 2: Process Sheet V2

Subject of the maintenance process: Restoration of protective coating ThermoShield Exterieur
Maintenance frequency: 1 timein 7 years
Maintenance time duration: -
Responsible person: Building supervision
Professional competence required: -
Legislative and normative requirements: Act No. 124/2006 Z. z. Decree No. 24/2003 Z.z.
Technical equipment: Suitable spraying equipment, roller, paint brush

Description of maintenance activities:

The base layer must be: supporting, solid, dry, free of dust and grease. If uneven, the substrate is straightened with
a fine plaster R 605 with the addition of weber.betonkontakt. Old coatings and coatings with different sucking, or
plaster, which are dusty, need to be inseed once with weber 707.The new plaster must already be ripe and dry.
Non-standard substrates, such as: volume-volatile, it is necessary to evaluate the suitability of using weber.ton
acrylic-silicone. Air and substrate temperature and must not fall below + 5 °C. The coating does not apply during
direct sunlight, strong wind and rain. When application during temperatures above 25 °C, strong wind, heated
substrate, it is necessary to consider all conditions that affect the correct implementation. When applied during low
temperatures, high relative humidity of the air will be an extended drying time, which can cause unequal surface
color, and even after more than 12 hours, the coating may be sucked away by rain. Penetrate the substrate with a
weber 553 coating, which is diluted with clean water in a ratio of 1:3. Apply the paint with a facade roller or paint
brush in two layers. Apply the first layer with a coating that is diluted with 10% water. Apply the second layer with a
coating that is not diluted or diluted up to 5% water. Between the different layers, it is necessary to think about a
day with a technological break.[3]

KPI:

3: Very good maintenance of building structures:

-maintenance has been carried out: on time, according to the activity description
-payment to the supplier 110% of the agreed price
2: Normal maintenance of building structures:
maintenance has been carried out: on time or with a month's delay, as described in the
-payment to supplier 100% of the agreed price
1: Neglected maintenance of building structures: maintenance not performed
-withdrawal from contract with supplier

Tab. 3: Process Sheet V3

Subject of the maintenance process: Window washing
Maintenance frequency: 2 times in 1 year
Maintenance time duration: -
The responsible person: Building manager/ facility manager
Required professional competence: -
Legislative and normative requirements: Act No. 124/2006 Z. z. Decree No. 24/2003 Z.z.
Technical equipment:

Description of maintenance activities:

Glass that is dirty is washed with more clean summer water. A little suitable detergent or ordinary detergent is
added to the water. Glass is cleaned with the use of paper towels, felt rags that do not leave fibres. After cleaning,
the glass is rinsed with clean water, which is wiped off with a spatula. With the help of a clean and delicate fabric,

greasy stains and impurities are removed with the help of diluent or acetone. The windows are then cleaned
according to the previous procedure. Glass shall be polished using means intended for windows and window
cleaners containing alcohol. For polishing use rags that are sucking or cloths made of paper that do not leave fibers.

The glasses are cleaned by circular movements to ensure that the smudging and traces of the glass surfaces dry
out. Glass is not cleaned with: textiles and paper containing fine abrasive elements, the rough side of sponges and

wireworm. During handling and installation, the use of soft protective gloves should be.[4]
KPI:
3: Very good maintenance of building structures:
-maintenance has been carried out: on time, according to the activity description

-payment to the supplier 110% of the agreed price

2: Normal maintenance of building structures:
maintenance has been carried out: on time or with a month's delay, as described in the
-payment to supplier 100% of the agreed price
1: Neglected maintenance of building structures: maintenance not performed
-withdrawal from contract with supplier
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Conclusion

Quality-processed maintenance process sheets are the basis for the development of a building construction manual.
Facility managers mainly participate in the processing together with the designer. It is essential to use them as a basis
for designing buildings, where they determine the main role. According to the developed facility management
documents for all solution variants, maintenance costs are determined, which form part of the future operating costs
of the building life cycle. An effective tool for deciding on building materials can be the proposed methodology, which
would be used in a simple and quick way to determine the selected life cycle costs, ie investment costs and other
operating costs, even during the design of buildings. The appropriate choice of material solution and high-quality
maintenance planning directly affect the sustainability of the construction industry.
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Vyuzitie manualu udrzby stavebnych konstrukcii vo facility managemente

The Use of the Maintenance Manual of Building Structures in Facility Management
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Abstrakt

Manual udrzby budov je hlavnym podkladom pre sprdvcov budov aj facility manazérov, prave ti by vsak
mali zohravat hlavnu dlohu pri jeho vytvédrani. Ulohou prispevku je objasnit podstatu manudlu udriby
budov, ¢o ma obsahovat, kedy sa pouziva a aké su jeho moznosti vyuZitia. V prispevku boli spracované jeho
vybrané casti pre tri varianty stavebnych obvodovych konstrukcii budov na vybranej administrativnej
budove. V sucasnosti by mala byt prave udrzatelnost v stavebnictve prioritou. Je potrebné zabezpedit
bezporuchovi a nizko nakladovld prevadzku budov, k comu mozZe prispiet prave kvalitné vypracovanie
manualu.

Abstract

The building maintenance manual is the main basis for building managers and facility managers, but they
should ensure its creation. The task of the article is to clarify the essence of the building maintenance
manual, what it should contain, when it is used and what are its possibilities of use. In the paper, selected
parts of it were processed for three variants of building structures - facades on the selected administrative
building. Currently, sustainability in the construction industry should be a priority. It is necessary to ensure
trouble-free and low-cost operation of buildings, which can be contributed to by the high-quality
development of the manual.

Klucové slova: Stavebné konstrukcie, Udrzba, Facility management
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Introduction

One of the prerequisites for improving the maintenance of building structures is the creation of a maintenance
manual which sets out the maintenance rules as defined in the plan for the use of public works. Wear and change of
function is compensated by the maintenance of building structures, which leads to the maintenance of the desired
building characteristics.

Building maintenance is a part of the technical management of buildings that provides maintenance of building
construction and maintenance of technical equipment installed in the building. Building maintenance in terms of
facility management represents a complex of services designed to ensure the safe operation of buildings and their
technologies. It's a continuous process. [1] According to STN EN 13306 maintenance is a combination of all technical
administrative and management activities throughout the life cycle of a building to maintain or restore the condition
in which it can perform the required function. [2] Standard STN EN ISO 41011 defines facility management as
ntegration of processes within an organization to help ensure and develop agreed services that help and streamline
the organization's core business.[3] The goal of FM is to reinforce all processes, with the help of which workers work
with the highest efficiency in the workplace, thus ensuring the overall economic growth and success of the
organization.[4]

Current Situation in Legislation and the Use of the Manual

Unlike the Slovak Republic in the Czech Republic, the legislation does not require the obligation to draw up a plan for
the maintenance of public works. Paradoxically, many large-scale buildings and residential homes have a processed
manual of building use under different names, such as: the standard user guide, the user guide, and building
managers.

According to the Finnish National Construction Standards, the "Building and Construction Manual" is mandatory for
the construction project to draw up a "Use and maintenance manual", ie a manual of use and maintenance for
residential and work buildings, also to be developed when changing the purpose of an existing building. The manual
must include the planned lifetime of the building and the building structure. The building will not pass through the
building approval unless the manual is completed and handed over to the investor.[5]

At present, sustainable building management is a stable part of Dutch governmental environmental policy. Research
in the Netherlands focuses on new construction projects and "sustainable maintenance" of buildings.

In Slovakia Building Act 50/1976 Coll. obliges the owner of the building to keep the building in good condition so that
there is no risk of fire and hygiene defects, so as not to impair or jeopardize its appearance and maximize its
usefulness. [6] Under Act 254/1998 Coll. on public works [7], the builder must ensure that the plan for the use of
public works is drawn up. The planner and the contractor must work together. The plan must be designed so that
during the use phase "there is no danger to persons, property" or that the public building is not damaged or that it is
not "prematurely worn". The law defines the content of the plan: "rules of use, rules of technical inspections,
maintenance rules, correction rules." The plan is processed during construction. The Ministry of Construction and
Regional Development of the Slovak Republic published in 2001 a practical manual for the elaboration of the plan. The
contents of the Maintenance Manual of Buildings is proposed in Table 1.

For large building projects, the investor may entrust the designer with a building maintenance manual that is being
processed during the implementation phase. The manual for private work does not have the content given by the
legislation. Private investors consider building construction to be maintenance-free at extra costs, neglecting their
need, and thus increasing repair costs, often damaging objects.

Processing of the Maintenance Manual of Building Structures

Most building maintenance is currently being implemented as so-called "Induced maintenance". Such a maintenance
task can cause triple to four times the cost increase than the same repair if implemented with a maintenance plan.
This practice is ineffective. The roles of maintenance that are being invoked are mostly focused on repairing existing
phrases, not on the cause of the failure, thereby increasing frequency and repair and maintenance costs. As a result, it
is necessary to focus on preventive maintenance (planned). Maintaining and storing reliable information about the
state of the building and its structures is essential for quality maintenance planning.

The optimal functioning of the building is conditional on the application of FM, which has an impact on the efficiency
of maintenance of building structures.
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The purpose of facility management is to create, improve, plan and maintain the indoor environment of the building
with minimum resource requirements in such a way as to strengthen the main activities of the company, both the
investor and the tenants of the building.

Tab. 1: Proposed contents of Buildings Maintenance Manual [8]

part

Parts Definition Contents
bearing capacity, cleaning and management work
% Define the education of users
= .
5 requirements . . . . .
2 g Construction building structures resistance to the action of chemicals
5 for adequate
@ part . . . . .
5 use to proposal manipulation of doors, windows and fastening objects
9 prevent early on building structures
=)
5 wear and communication for the transport of specific equipment
b damage to
g health and Technical and define requirements for secure, cgst effective and trouble-free
[ property technological operation

regulations, instructions, manuals

The Technical
Inspection

Their task is to determine
the current condition and the
severity of defects in
structures and technical and
technological equipment in
order to prevent future

Inspections are focused on:

discovery of deficiencies and defects during the warranty
period and the subsequent application of remedies by the
manufacturer / contractor

finding faults at an early phases, where correction could result

Maintenance

failures in increased financial costs
elements with long service life: foundations, vertical loadbearing
structures, horizontal load-bearing structures and roofs,
1 Define the Maintenance staircase
5 9 course of Schedule
E E planning. elements with short-lived: treated wall surfaces, floors, filling
s 2 Their output the openings, metalwork, plumbing and joinery
w C .
w T 1S . . . .
< 2 | maintenance defined time intervals for preventive maintenance
o< schedule Repair and

provides employment and financial resources

setting standards of maintenance

OO0
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Fig. 2: Determination of Maintenance Costs
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For individual variants, the selected part of the maintenance manual of construction structures has been processed in
the application part: Rules for the maintenance of structures (tab. 2-4). Content of these rules have a direct impact on
the determination of future operating costs. The proposed methodology for determining costs for the maintenance of
building structures is shown in fig. 2.

Tab. 2.: Rules for the Maintenance of Structures V1

V1: Masonry Facade Construction

Maintenance Structure Maintenance Rules:
Immediate troubleshooting.
Very Good Cleaning.

Renewal of protective coating (Thermoshield exterieur).
Troubleshooting.
Renewal of protective coating (Thermoshield exterieur).
The construction is subject to external influence: atmospheric, vandalism.
Repair on emergency.

Normal

Neglected

Tab. 3.: Rules for the Maintenance of Structures V2

V2: Reinforced Concrete Facade Construction + Contact Thermal Insulation System

Maintenance Structure Maintenance Rules:
Immediate troubleshooting.
Very Good Cleaning.

Renewal of protective coating (Weber.ton Acrylate-Silicone).
Troubleshooting.

Normal
orma Renewal of protective coating (Weber.ton Acrylate-Silicone).

The construction is subject to external influence: atmospheric, vandalism.

Neglected .
Repair on emergency.
Ta. 4.: Rules for the Maintenance of Structures V3
V3: ALL-GLASS FACADE CONSTRUCTION
Maintenance Structure Maintenance Rules:
Immediate troubleshooting.

Very Good Washing.

Replacing damaged glass.
Troubleshooting.
Normal Washing.
Replacing damaged glass.
The construction is subject to external influence: atmospheric, vandalism.
Repair on emergency.

Neglected

Conclusion

Processing of facility management document as maintenance manual of building structures, has a direct impact on the
determination of future maintenance costs. The development of the maintenance manual for several variants of the
material solution of building structures will help to determine the cost indicators, the essential part of which are the
maintenance costs. By determining the cost indicators, it is possible to support the decision-making of investors about
the choice of material solution already during the design of new buildings or renovation. In this way, we will achieve
the possibility to influence the future operational efficiency of buildings and thereby contribute to the saving of
resources, energy saving and thus also to the sustainability of construction objects.
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Do6vody, povod a definicie konceptu Inteligentného mesta

Reasons, Origin and Definitions of the Smart City concept

Ondrej Gajniak !

Zaradenie ¢lanku: Odborny

Abstrakt

Tak ako v zahranici tak aj u nas v SR sa pojem Smart City stdva Coraz populdrnejSim a naberd na vahe,
pricom je ¢oraz otaznejSie, Co to Smart City vlastne je. Tato otazka je dblezitd, pretoze vznikaju stdle nové a
nové definicie, pricom stdle chyba akakolvek oficidlna alebo pravne relevantna definicia.

Je nepopieratelnym faktom, ze Smart City prindsa vyhody tak doddvatelom IKT a inych technoldgii, ako aj
obyvatelom miest. V suvislosti so Smart City sa stdle vyndra mnoistvo zaujimavych otdzok, pricom
najpalcivejsie je, ¢i vieme spravne posudit alebo zmerat , Inteligenciu” ¢i Chytrost toho ktorého mesta a
teda ¢i vieme vyhodnotit, ktoré mesta patria medzi najinteligentnejsie, resp. ¢i dokdzeme zostavit rebri¢ek
Inteligencie miest.

Abstract

Just as the term Smart City is becoming more popular and gaining more weight abroad as well as here in
the Slovak Republic, it is becoming more and more questionable what a Smart City actually is. This question
is important, as more and more new definitions are added, while any official or legally established
definition is still absent.

It is an undeniable fact that the Smart City brings its benefits both to suppliers of ICT and other
technologies, and to city dwellers. A number of interesting questions still arise in connection with the Smart
City, with the most pressing being whether we can correctly assess or measure "Intelligence" or The
smartness of which city and thus whether we can evaluate which cities are among the most intelligent, or
whether we can compile a ranking of the Intelligence of cities.

Klacové slova: Inteligentné mesto, Definicia Inteligentného mesta, Dovody vzniku Inteligentného mesta

Keywords: Smart city, SMART CITY Definition, SMART CITY reason of Emergence

1. Backround of Smart City concept

A hundred years ago, there were fewer than 20 cities worldwide with a population of more than 1 million people. In
the 18th century, less than 5% of the world's population lived in cities, while the vast majority of people engaged in
activities that provided basic human needs such as food and housing. Already in 1955, the share of the urban
population reached 30% of the total number of inhabitants (approx. 2.75 billion) of our planet. Today, more than 50%
of the population lives in the city and this ratio is growing. According to analyzes and surveys of the United Nations
(UN) at least two-thirds of the population will live in cities worldwide by 2050. It is believed that this development will
be even more pronounced in the European Union. European commision assumed that up to 80% of the population
would live in cities in 2020. Statistics in Slovakia show a greater balance between the quantitative share of the urban
and rural population. Data for 2011 indicate the share of the urban population at the level of 54.4% and the rural
population at 45.6%.

From an economic point of view, cities have turned into agglomeration centers for global services. By becoming such
centers, cities accumulate human and economic capital. At the political level, through growing economic influence,
cities develop their political influence outside the city, the region, and even to the national level. On the management
level, on the other hand, as part of the global trend of decentralization of state administration, political management
systems are gradually changing from a state model of management of cities and regions to a local or self-governing
model of management that better knows local conditions and thus knows how to recognize the tools suitable for

1JUDr., Ondrej Gajniak, Katedra humanitnych vied Stavebna Fakulta STU, Bratislava
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solving them. This political-management model represents a multi-level administration of state and city affairs, while
this creates greater economic and legal freedom for cities in relation to the state.

It is evident that every city has its specific problems, the solution of which is a challenge for the Smart City concept
and its available tools. These problem areas of cities mostly go beyond the traditionally defined systems of the city, or
relate to several city systems at the same time. Before we present the individual dimensions of Smart City, the
available definition framework, we name the basic problem areas of contemporary cities that must be effectively
solved using the tools of the SMART CITY concept:

1. Affordable housing

Housing affordability is an important concern in the EU region. All families need a safe, stable, healthy place to live.
High housing prices, or the unavailability of regulated rental housing, damage the economic, physical and emotional
well-being of families. Housing costs are the main expenditure of many European households. In the European
context, these costs include rent or mortgage payments, but also the costs of services such as water, electricity, gas or
heating. Such costs are considered an excessive burden for the household when they represent more than 40% of the
household's equivalent disposable income. This level is usually considered too large because it leaves little financial
room for other important expenses. Eurostat uses this indicator, referred to as "excessive housing costs", as a signal of
a lack of housing affordability.

In 2018, 11.3% of EU residents lived in households that spent 40% or more of disposable income on housing. There are
significant differences between EU member states. On the one hand, there are several countries in which a relatively
small part of the population lives in households where housing costs exceed 40% of their disposable income,
especially in Malta (1.1%), Cyprus (3.9%), Ireland ( 4.6%), in Slovakia and Finland (4.9%). On the other hand, 40.9% of
people in Greece and about one in six households in Romania (15.9%), Germany (15.6%) and Denmark (15.1%) spent
more than 40% of their disposable income on housing . Thus, the share of households with excessive housing costs in
2018 was significantly higher in Bulgaria, Denmark, Germany, Greece, Romania and the United Kingdom than in other
EU countries. Excessive housing costs are a particular problem for younger households.

House price inflation and high rents in big cities are hurting the employment prospects of millions of young workers
across the European Union, according to a new World Bank report ('the report'). The World Bank report entitled: "Life
and migration: housing, mobility and well-being in the European Union" analyzes how housing affordability affects
labor productivity, growth and opportunities for citizens in the 28 EU member states. Those living in 26 of the 28 EU
capitals said that: "finding good housing at reasonable prices is not easy".

"Housing in Europe's metropolitan areas has become unaffordable for many because new construction is not keeping
pace with demand," said Gabriela Inchauste, senior poverty and equity economist at the World Bank and co-author of
the report. "Since a large part of the housing stock is owned by the older generations, this excludes the younger
generations from participating in the housing stock because they cannot afford to live in the most productive locations
with the best job opportunities in the EU capitals."

2. Brain migration

The right of free movement of workers in the EU, which is one of the fundamental rights of European citizens, has
facilitated labor mobility within the EU. However, in some cities (so-called "sending cities"), this freedom has led to a
significant migration of highly educated labor to other cities (so-called "receiving cities"). This is due to the growing
competition for talented workers and the limited ability of sending cities to create attractive conditions for these
workers. Municipal authorities in sending cities have to deal directly with the socio-economic consequences caused by
the significant loss of talented and productive people. Addressing these effects requires the formulation of
appropriate municipal policies and measures to retain, acquire or regain a highly educated workforce.

In 2017, there were almost 17 million migrant workers from EU countries, of which approximately one third (32%)
were in the 15-34 age group. The majority of migrants from the EU go to the big cities of Germany and the United
Kingdom, which are also the two most interesting destinations for younger (15-34) European migrants. The main
countries of origin are Romania, Poland, Italy and Portugal. In 2017, 25% of EU migrants in working age (15 to 64
years) have a university degree. These highly educated European labor migrants mainly support the urban
environment and the northern regions of the EU (Sweden, Ireland, Estonia, Denmark, as well as several regions in the
United Kingdom) with their labor migration. They also tend to have very high employment rates. Statistically,
according to profession, the most "migrating brains" within the EU since 2003 were: 1. secondary school teacher; 2.
doctor of medicine; 3. nurse; 4. physiotherapist; 5. dentist.
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3. Urban sprawl by occupying arable land

One of the main challenges facing today's low-density cities is their expansion through land use. The problem of urban
sprawl by occupying agricultural land relates to problems with the efficient use of natural resources, transport
infrastructure and the location of public and private services.

Insufficient regulation of urban planning or the enforcement of inappropriate territorial urban regulations is a
common deficiency in many European countries, while this allows private capital, often seeking immediate and
disproportionate profit, to disproportionately occupy productive arable land. In the long term, all city dwellers pay
extra for these degraded public resources. The European Environment Agency has expressed serious concern over the
development of urban sprawl in the EU in the form of agricultural land grabbing.

The ongoing trend of urban growth can be explained by several factors. Many people settle in suburban areas because
they can find better quality housing with more living space per inhabitant. There is still a large difference in average
living space per person between cities: 15 m? per person is the average in Romanian cities, compared to 36 m? per
person in ltalian cities and 40 m? per person in German cities.

For example, increased gentrification of city centers drives people to seek more affordable housing further from the
city center, while the middle and upper classes remain in the city center, the poorer social classes leave the centers
and move to cheaper neighborhoods further from the city center. The massive economic development in the member
states of Central and Eastern Europe has led to the fact that private development companies have built massively in
suburban areas, regardless of the criteria of architectural quality, land use or spatial plans. The growth of cities by
taking arable land can also be caused by insufficient spatial planning, in combination with the interest of city
politicians in maximizing city revenues from property taxes.

4. Growing polarization in the social sphere

European cities are traditionally characterized by less segregation and less social and spatial polarization, compared
to, for example, American cities. This is especially true for cities in countries with strong social systems. But there are
many signs that polarization and segregation are growing. The economic crisis since 2009 further strengthened the
effects of globalization and the gradual retreat of the welfare state in most European countries.

Although the average standard of living has increased over time, there are signs of growing disparities not only in the
incomes of the wealthier classes, but also among the poorer classes of the population. In some places, the local
population suffers from a concentration of social inequalities: unaffordable housing, low quality of education,
unemployment and problems or inability to access some services (health, transport, ICT). Stagnant municipal budgets
in many cities have in many cases exacerbated this problem. With fewer opportunities in the labor market due to
economic stagnation or crisis, there is a risk of increased intolerance and even greater polarization between those
who actively contribute to the tax and levy system and those who benefit from social contributions. The situation is
very diverse in Europe, and some cities are significantly worse off than others, while the countries of Central, Eastern
and Southern Europe, where political restructuring has led to new models of social and spatial segregation, are
significantly affected by this phenomenon.

The wealthier cities of Western Europe also face the challenge of growing segregation and polarization. Based on data
from the EU survey on income and living conditions, it has been shown that there is a higher proportion of materially
disadvantaged people in the urban population of Western European countries compared to the rest of the population
in the EU.

5. Transport problems

Different urban systems such as the economy, buildings, and people are accumulated in cities, while these are
connected by transport systems. Managing such a complex urban system is becoming increasingly difficult. Due to the
ever-increasing traffic load, the costs of transporting goods and people are increasing in city economies. The increase
in the number of inhabitants in cities, more active tourism and global trade generate more and more passengers and
transported goods. Another problem related to transport systems is the ever-increasing demand for parking spaces.
Due to the spatial limitations of city centers, it is difficult to find space for new parking spaces.

As cities transform into metropolitan areas, the distance between city centers and residential areas increases. This
leads to an increase in the total travel time required to travel between employment, services, schools and home.
Without smart solutions, most public transport systems are used with insufficient or excess capacity. In city centers,
due to congestion, there is a reluctance of citizens to use public transport during rush hour. In more distant suburban
areas, inefficient use of public transport systems arises precisely because of the low population density. Traffic

000 Str. 38255



BU“CJ_ Roenik: VI, Cislo: 2/2022

congestion also has a negative impact on the environment. Pollution caused by traffic affects the quality of life of city
dwellers. Traffic accidents are another negative aspect of traffic problems in cities. The priority for cities should be
solving traffic jams and eliminating their side economic effects. Cities tend to allocate more financial resources and
physical space to the car transport sector, while solutions for pedestrians and cyclists are often under-supported. The
solution could be urban pedestrian zones with social activities in large open spaces and the possibility of social
interaction between citizens.

6. Communication

Communication systems connect citizens, business companies, state, city authorities and institutions as one
interconnected nervous system. With the help of mobile technologies and Internet connection, all participants of this
"nervous system" require communication services, ideally without time and location limitations. With the growing
population and technological advances in the field of ICT, there has been an excessive demand for digital
communication and connectivity. Since 2000, the number of Internet users has increased by approx. 200%.

Ongoing urbanization and population growth in cities create excessive demand, which brings the need for new
investments in infrastructure and ICT. Without these investments, broadband connectivity and the flow of data
between different participants in digital communication could be disrupted. The consequence would be a slowdown
in economic activity in cities and a reduction in their efficiency in relation to the operations they provide for society.

7. Global warming

Global warming increases the overall temperature of the atmosphere and oceans. Greenhouse gases are one of the
main causes of temperature change. The main greenhouse gases are water vapor, carbon dioxide (CO2), methane
(CH4) and ozone (03). Urbanization and industrialization increase greenhouse gas emissions. Global CO2 emissions
increased by more than 45% between 1990 and 2010, which was mainly caused by the growth and development of
cities. Cities emit a large proportion of CO2, but they are also the center of economic development and technological
improvements. The transport system is one of the main consumers of energy and a producer of CO2 emissions.
Transport and buildings account for 25% of total CO2 emissions in cities.

On a global scale, it is cities that should assume a significant role in controlling and reducing greenhouse gas
emissions. Municipal authorities and political actors in cities are under pressure to advocate for the preparation of
legal regulations and make a significant contribution to environmental sustainability and the reduction of greenhouse
gas emissions on a global scale. Cities are increasingly taking this environmental issue into account in their
development and planning. For example, the Europe 2020 initiative, which covers 400 European cities, is working on a
strategic plan to maintain smart and sustainable economic development. One of the main goals is climate change and
energy issues. The goal of the European Union is to reduce greenhouse gas emissions by 20% by 2020, which is less
than in 1990, to increase energy consumption from renewable sources by 20% and to increase energy efficiency by
20%.

2. The arrival of the SMART CITY concept

After the year 2000, the term "Smart" became a commonly used word in connection with the development of urban
units, while it was primarily related to the use of information and communication technologies (hereinafter referred
to as "ICT") for the purpose of increasing the productivity and efficiency of urban infrastructure and services.

Ecological and demographic problems of cities are currently a big challenge and require ICT-based solutions and the
active involvement of as many residents as possible. With the current trend of rapid urbanization, it seems necessary
to involve technical solutions from the field of information and telecommunication technologies, as it has been proven
by the operation itself that these modern systems can perform processes in the city much more efficiently, more
agilely, more flexibly and more economically. It has been proven by practice that city services based on ICT
technologies change the cities themselves as well as the habits of their inhabitants in a short time after the
introduction of ICT technologies.

The term "smart growth" was used in the mid-2000s by some technology companies such as IBM, Cisco and Siemens,
with the aim of integrating information systems into city infrastructures and services. These infrastructures and
services are primarily buildings, transportation systems, electrical, water and sewage infrastructure, health care and
public safety. The approach in urban development with smart growth techniques and methods later accompanied the
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emergence and development of the Smart City concept, which relies on progress in planning, development, operation
and sustainability of ICT-based urban services and facilities.

In addition to the advantages brought by the deployment of ICT in the urban environment, thanks to which the Smart
City concept is an increasingly frequently used approach in urban development, the growing interest in the use of ICT
in the urban environment may also be related to the ability of the Smart City concept to successfully challenge
challenges in the field of inter- urban competition, where it is about acquiring human, financial and political capital in
the strong competition of existing urban units.

Transnational economic activities brought intercity competition after the 1980s. This competition has diversified the
cities economically, with some cities gaining the unofficial status of "World Cities". Advances in ICT and transportation
technologies have enabled the global circulation of finance, information, and skilled labor. World cities are using these
technological conveniences to expand their economic activities into international marketplaces.

In addition to this ongoing inter-city economic competition in the market of capital, labor and finance, already during
the economic crisis of 2008, cities began to compete for the human capital of generation Y and generation Z, which
will be the creator of the new economic power within the concept of Smart Cities.

Generation Y people were born between 1983 - 2000. They are also called "Echo Boomers" or "Millennial Generation".
The term "Generation Y" first appeared in 1993 in a magazine called Advertising Age, which describes teenagers. A
general characteristic of people belonging to Generation Y is the daily use and work with the Internet, e-
communication, multimedia and digital technologies.

Generation "Z" is the designation for the generation of people who were born in the years 1989 - 2010. They are also
called iGeneration, NetGeneration or Internet Generation. While Generation Y people, born in the 1980s and early
1990s, experienced the transformation of analog technologies to digital, Generation Z people did not have the
opportunity to experience the era before the widespread use of mobile phones and the Internet. Generation Y people
were born at the beginning of the "digital revolution", but Generation Z is the first generation that can rightfully be
called "native" in the era of social networks and high-speed Internet. The use of the Internet and mobile technologies
by generations is increasing dramatically every year. Generation Z people are seamlessly connected to the Internet
and many of them are online every day using ICT and other media devices such as the World Wide Web (www),
instant messaging (sms), mobile phones, YouTube, Facebook and so on. This is why they are called "Digital Natives".
They are not dependent on an Internet connection to their home computers, but access the Internet through their
mobile phones almost instantly and are always online.

Cities want to attract these younger generations, often labeling them as the "creative class", not only to build the
city's youthful image, but more importantly, mainly for the future economic growth of the city itself. While
globalization has created a connected world, this connectivity is still concentrated in a relatively small number of cities
and regions. In order for a city to become "smart", it must attract people of Generation Y and Z. It should be a "digital
city" that meets the demands of these Internet users. In particular, it should offer public access to high-speed Internet
and a public wireless network.

The current era requires the city to communicate with its citizens through the Internet, digital interfaces, and not
offices with long lines, paper forms and bureaucracy. These new creative classes are the source of economic
development for smart cities, and their members have the potential to contribute their energy and ideas to
companies and organizations. Generation Z is the workforce, intellectual capital and source of innovation for smart
cities. Waiting in line and wasting time is completely unusual and incomprehensible for them. Cities are already
adapting and starting to enable new agile forms of interfaces and connectivity to provide services such as education,
access to healthcare or employment. The benefit of this effort is to capture the creativity and entrepreneurship of
generation Y and Z, which is supposed to be the engine of future economic growth. The current corona crisis has
accelerated the demand of the digitally focused layer of the city's inhabitants for the accelerated creation of a "smart
city" even more, making the onset of the SMART CITY era definitively inevitable.

3. Definitions of SMART CITY concept

As the term Smart City becomes more popular and gains more weight abroad as well as here in the Slovak Republic, it
is increasingly questionable what the Smart City concept actually represents, what it brings and how it should be
perceived from the point of view of its users. This question seems to be important, as this term is used by various
business corporations as well as others, larger or smaller "players" of world trade across economic sectors, as well as
users of the concept itself, and they do not have the idea of what SMART CITY represents and what it actually, on the
definitional level, it is completely uniform.
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Currently, according to available sources, there is no unified legal definition of the Smart City concept. The term Smart
City is currently more frequent in the terminology intended for technical fields and sciences than in the terminology
intended for the legal sector. In any case, there are interfaces in the Smart City concept for legal science and practice
as well.

Currently, one of the most watched problems is the involvement of the technological part of the Smart City concept in
the legally protected area of personal data protection. Another critical aspect is generating a lot of data coming from
public sources (such as cameras or Internet of Things "loT") and using it in the private sector and storing it on the
CLOUD.

The legal "municipality" is demanding the creation of a new "Smart Law" for the Smart City, which could just be
created by dividing the existing national law into a law for cities and municipalities and a law for cities that are or want
to be Smart Cities. The law in the field of Smart City should have a motivating effect, especially for the stage of
introducing new Smart solutions, so that entities benefiting from such Smart solutions in the future overcome the
initial reluctance to incur increased investment costs for the purchase of such Smart solutions. The motivation of
entities to invest in Smart solutions in the economic and tax sphere appears to be relatively simple and effective, e.g.
the existence of subsidies for the purchase of photovoltaic panels, for house insulation, or tax relief for companies
using Smart solutions that save the environment. In the legal field, it is possible to motivate subjects, e.g. so that if
they invest and implement Smart solutions in their business, the state authorities will shorten the deadlines for
handling administrative procedures, which often burden companies more than the taxes and fees themselves. In
Chicago (USA), the Smart Law in the field of construction law regulates the possibility of shortening the deadline for
issuing a building permit for an applicant who complies with the passive energy standard of the house during the
design and actual implementation and leaves a certain undeveloped part of the land for the purpose of green areas. It
seems necessary, in order to adopt Smart law, not only to involve lawyers more and more in the topic of Smart City,
but also to continuously familiarize them with new technologies, their use and impacts on practice.

Below are several generally recognized and used definitions of Smart City, while it would be possible to categorize
them according to the professional focus of individual authors or it is possible to determine the author's professional
background or the area in which he works from the given definition, after abstracting the individual dimensions of
Smart city from the definition, since mostly consciously or subconsciously, the author of that definition emphasizes
precisely the dimensions - areas of Smart City, in which he is professionally "at home" or are in some way essential to
him and his focus, research or business.

In the individual Smart City definition frameworks used, dimensions can be recognized - areas or urban themes or
urban systems that occur in most modern cities and are most communicated inwardly, toward the inhabitants, or
outwardly, toward the commercial companies providing the technology and service for this concept. In some cities,
certain dimensions may be dominant and some less developed, which is precisely what gives the Smart city concept
direction in a given city.

Definition according to the European Commission of the EU:

The basic characteristic of a Smart city according to the European Commission (EC) is that smart cities are cities that
use technological solutions for the purpose of improving city management and the efficiency of the urban
environment. According to the EC, a Smart City is a city where traditional networks and services are built and used
more efficiently, using digital and telecommunication technologies, for the benefit of its residents and businesses. An
intelligent city also uses ICT for the purpose of more efficient use of resources and production of a smaller amount of
emissions. It means smarter urban transport networks, modernized water supply and waste disposal facilities, more
efficient ways of lighting and heating buildings. It also means a more interactive and citizen-oriented city
administration, safer public spaces and meeting the needs of an aging population.

Definition according to ISO (International Organization for Standardization):

The definition of the Smart city concept according to the International Organization for Standardization is as follows:
Smart cities rely on interconnected and integrated strategies and systems in order to effectively provide better
services and increase the quality of life, while ensuring equal opportunities for all participants and protecting the
environment. Smart city continuously strives to improve the social, economic and environmental sustainability of
outputs. It responds to challenges such as climate change, rapid population growth, political and economic instability,
using methods of collaborative leadership, available data, working across disciplines in urban systems.

Definition according to ITU (International Telecommunication Union):

The definition of a Smart City according to the International Telecommunication Union is as follows: An intelligent and
sustainable city is an innovative city that uses information and communication technologies to improve the quality of
life, the efficiency of urban activities and services, competitiveness, while ensuring that the needs of current and
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future generations are met with respect for economic, social and environmental aspects. This definition emphasizes
that a Smart City is not just a city that uses modern technology, but a complex ecosystem created for stakeholders
such as city residents, businesses, communities and industry.

Definition according IBM:

IBM states that a Smart City is an instrumental, connected and intelligent city. In the area of Smart Cities, it primarily
operates in areas such as Smart Healthcare, Smart Mobility, Smart Infrastructure, Smart Security, Smart Governance.

Definition according Cisco:

According to Cisco, a Smart City is a city that uses digital technologies to connect, protect and improve the lives of city
residents. The Internet of Things, video cameras and social media, as well as other inputs, act as the city's nervous
system, providing the city with constant feedback in order to make decisions based on information. Smart City collects
and analyzes data from sensors and video cameras so that responsible city officials can take the necessary actions. As
the main advantages of Smart city, he names the involvement of the population in decisions and their applied
solutions, improving the lives of residents thanks to more efficient city services, increasing business activity thanks to
new knowledge, secured by connectivity and sensors.

Definition according Siemens:

According to SIEMENS, the SMART CITY concept is primarily about smart services based on intelligent infrastructure.
Smart buildings are efficient in a smart city and are automatically able to adapt to changed conditions. SIEMENS also
has an idea of smart mobility in a smart city, while digitally integrated platforms supporting mobility in the city
support trouble-free and efficient travel by various transport methods as well as intelligent parking and lighting of
roads and sidewalks.

Definition according Microsoft:

Microsoft's definition of Smart City is demonstrated by its business platform called Smart City NEXT, which enables
cities to be more sustainable, prosperous and inclusive. Its partial product portfolio is primarily focused on cyber
security in the cloud and connecting self-governing organizational structures with residents through a full range of
functional software solutions.

Definition according Caragliu et al.:

A city is smart when investments in human and social capital, traditional (transport) and modern (ICT) communication
infrastructure drive economic growth and quality of life with smart management of the use of natural resources,
through participatory city management.

Definition according Kourtit and Nijkamp:

Smart cities are the result of knowledge and creative strategies aimed at increasing the socio-economic, ecological,
logistical and competitive factors of cities. Such smart cities are based on the composition of factors such as human
capital (educated workforce), infrastructure capital (high-tech facilities), social capital, entrepreneurial capital
(creative entrepreneurs).

Definition according Nam and Pardo:

A Smart City combines information with hardware infrastructure to improve convenience, facilitate mobility, add
efficiency, improve air and water quality, identify problems and solve them quickly, collect data to make more
qualified decisions, allocate resources efficiently, and share data to enable collaboration between entities. and
subjects.

Definition according Thuzar:

Smart cities are cities in which citizens have a high quality of life and which strive for sustainable economic
development through investments in human and social capital, traditional and modern infrastructure and natural
resource management, through participatory politics. Smart cities should also be sustainable, converging economic,
social and environmental goals.

Conclusion

| want to emphasize the idea that "People, not technology, must be at the center of any public-private economic or
political intervention," Although technological development is very important and has the potential to bring positive
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change, it should be based on an inclusive approach, not a platform, which is clearly reserved only for a narrow group
of users."

A true "smart city" deals not only with every level of society, but also with parts of the city. It leaves room for
spontaneity, flexibility and local government initiatives. It welcomes diversity and embraces active transparency rather
than control. In the end, a city is only a reflection of its citizens and their collective will, with the fact that combined
with the right cocktail of technologies, it can be a Smart City.

Not only politicians, but also every city dweller should realize that the city he lives in is basically just a reflection of the
qualities of its inhabitants and their collective will, with the fact that in combination with a properly mixed cocktail of
technologies, any city can become SMART CITY.
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Zohladnenie podmienok na stavenisku pri navrhu vezovych Zeriavov

Consideration of Construction Site Conditions when Designing Tower Cranes

Ivan Vavrik?
Zaradenie ¢lanku: Odborny

Abstrakt

Pri praci so Zeriavmi vplyva na trvanie vystavby a s tym spojené ndklady viacero faktorov. Okrem inych to je
vzdialenost miesta nakladania a vykladania, poveternostné podmienky pocas préce, naro¢nost prace a
schopnosti pracovnikov. Tieto faktory ale nie su zohladnené v parametroch strojov v technickych listoch.
Cielom tohto prispevku je stanovenie koeficientov, ktoré mozu byt pouzité pri navrhu vezovych Zeriavov
pre vysoké budovy s monolitickou Zelezobetdnu konstrukciou a ich overenie na priklade konkrétnej stavby.

Abstract

When working with cranes, several factors affect the duration of construction and the associated costs.
Among others, this is the distance of the loading and unloading place, the weather conditions during the
work, the difficulty of the work and the skills of the workers. However, these factors are not considered in
the machine parameters in the technical sheets. The aim of this article is to determine the coefficients that
can be used in the design of tower cranes for tall buildings with a monolithic reinforced concrete structure
and their verification on the example of a specific building.

Klacové slova: Vezovy Zeriav, Objektivizacia navrhu, Zariadenie staveniska, Monolitické Zelezobetdnové konstrukcie

Keywords: Tower crane, Design objectification, Construction site equipment, Monolithic reinforced concrete
structures

Fig. 1: Construction site with tower cranes [author]

Introduction

Cranes are cyclically working machines. However, their work cycle differs from the work cycle of other machines in
that its duration depends on the type of mounted element, the lifting height, and the distance of horizontal
movement of the element. All these parameters are constantly changing. In addition, the crane also supplies the
workplace with other materials during assembly [1].

The aim of the article is to select the most effective design of cranes for the realization of tall buildings formed by
monolithic reinforced concrete structures. It is primarily focused on the realization of monolithic reinforced concrete
walls using baskets for fresh concrete. The solution consists of determining the coefficient of work efficiency for
vertical and horizontal movement, calculating the duration of the work cycle and the necessary number of changes for

LIng. lvan Vavrik, Faculty of Civil Engineering, Slovak University of Technology, Bratislava

000 Str. 44 7 55



BU"CJ_ Roenik: VI, Cislo: 2/2022

the realization of 100 m?3 of reinforced concrete walls, determining the use of workers using cranes and evaluating the
calculated values.

The Method of Determining the Duration of One Work Cycle and the Utilization of Workers

The duration of one working cycle is determined by the formula:

te = tattHtottvHotts (1)

where: tcis total duration of the cycle in minutes;
tn duration of filling the basket, or of hanging the load in minutes;
t. duration of the lift in minutes;
to duration of the rotation of the boom and horizontal shift in minutes;
tc duration of emptying the basket, or suspension of the load in minutes;
ts duration of lowering in minutes.

The use of workers who use the crane is determined by the formula:

n = (to/tc)-100  (2)

where: nis crew utilization in %;
tp crew work time in minutes;
te total cycle duration in minutes.

Determination of the Working Efficiency Coefficient of the Crane During Concreting of Walls and
Columns

The speed of concreting using a tower crane depends on the parameters of the crane. However, the rotation speed of
the crane boom and the lifting speed of the crane mentioned in the technical sheets from the manufacturers do not
consider influences such as adverse weather conditions (wind, atmospheric precipitation, temperature), lack of space
for handling the load, impaired visibility of the crane and the like. Therefore, it is necessary to adjust the speeds from
the technical sheets with the coefficients of the crane's working efficiency.

Measurement at the Construction Site

The labour efficiency coefficient was determined based on the measurement of the duration of concreting with
baskets on a construction site in Bratislava. The speeds of lifting the load and rotating the boom are taken from the
technical sheet of the LIEBHERR manufacturer. [2, 3, 4, 5, 6]

During the first measurement, a reinforced concrete wall was realized. After filling, the crane raised the basket to a
height of 7 m, turned it by 70° and at the same time moved it by 25 m. Subsequently, the workers emptied the basket,
and the crane transferred it back to the truck mixer. The average duration of the cycle at the first measurement was
05:58.7 min., the work of the basket operator 02:58.5 min. and service utilization 49.77%.

During the second measurement, reinforced concrete columns were realized. After filling, the crane raised the basket
to a height of 8.5 m to overcome the obstacle, turned by 95° and at the same time moved it by 32.5 m. After that he
lowered it by 8.5 m to the level of the ceiling slab of the first underground floor. Subsequently, the workers emptied
the basket, and the crane transferred it back to the truck mixer. The average duration of the cycle during the second
measurement was 07:25.7 min., the work of the basket operator 02:34.8 min. and service utilization 34.73%.

During the third measurement, reinforced concrete columns were realized. After filling, the crane lifted the basket to
a height of 12.5 m to overcome the obstacle, turned by 145° and at the same time moved it by 45 m. Then he lowered
it by 4 m. Subsequently, the workers emptied the basket, and the crane carried it back to the truck mixer. The average
duration of the cycle during the third measurement was 07:38.0 min., the work of the basket operator 02:20.6 min.
and service utilization 30.70%.

A detailed breakdown of the conditions on the construction site during the individual measurements is given in Table
1. Records from the measurements are given in Tables 2 to 4.
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Tab. 1: Conditions during measurements on site [author]
Measurement No. 1 Measurement No. 2 Measurement No. 3
Type of crane: Liebherr 130 EC-B Liebherr 200 EC-H Liebherr 200 EC-H
Basket volume: 0.75m3 1.00 m3 1.00 m3
Weight: 2 135 kg (335+1 800) 2 755 kg (355+2 400) 2 755 kg (355+2 400)
Realized construction: wall Columns Columns
Date: 25.03.2019 26.03.2019 08.04.2019
Air temperature: +9°C +10°C +21°C
Weather: mostly cloudy mostly cloudy sunny
Wind speed: 7m.s? 6 m.s? 4m.s?
Gusts of wind: 14.5m.st 14 m.s? 10 m.s?
Vertical distance: 7m 85m 12.5m/4 m
Horizontal distance: 25m 325m 45m
Angle of rotation: 70° 95° 145°

Tab. 2: Recording of measurement No. 1 [author]

o Measurement [min] Speed [m/min]/[rpm] Speed
Activity ratio
1 2 3 Average Actual By TS
Fulfilment 01:05,3 01:28,1 00:56,7 01:10,0 - - -
Lifting 00:26,5 00:13,9 00:11,4 00:17,3 24 60 0,405
Shift 00:47,1 00:32,7 00:46,0 00:41,9 0,28 0,8 0,348
Emptying 01:42,0 04:55,1 02:18,5 02:58,5 - - -
Shift 00:54,3 00:31,4 00:26,3 00:37,3 0,31 0,8 0,391
Run 00:14,3 00:13,7 00:12,9 00:13,7 31 60 0,511
Processing 03:41,0 05:28,4 06:04,2 05:04,5 - - -
Tab. 3: Recording of measurement No. 2 [author]
. Speed
Activity Measurement [min] [m /mlion] /lrpm] S:::;)d
1 2 3 4 5 6 7 Average | Actual By TS
Fulfilment 00:42,5 | 00:50,8 | 00:58,3 | 00:59,3 | 01:37,4 | 00:49,8 | 01:04,4 | 01:00,4 - - -
Lifting 00:10,3 | 00:21,2 | 00:17,0 | 00:37,2 | 00:24,0 | 00:28,0 | 00:29,3 | 00:23,9 21 60 0,356
Shift 01:08,5 | 00:50,6 | 00:59,8 | 00:36,5 | 01:00,1 | 00:40,6 | 00:41,3 | 00:51,1 0,31 0,8 0,387
Run 00:32,9 | 01:03,6 | 01:12,3 | 01:03,8 | 00:48,3 | 00:54,3 | 00:35,6 | 00:53,0 10 60 0,160
Emptying 03:37,0 | 02:29,7 | 01:47,4 | 01:22,8 | 02:54,4 | 03:26,5 | 02:25,7 | 02:34,8 - - -
Lifting 00:07,3 | 00:12,7 | 00:09,7 | 00:15,0 | 00:16,9 | 00:15,7 | 00:17,2 | 00:13,5 38 60 0,630
Shift 00:38,4 | 00:44,2 | 00:39,4 | 01:01,1 | 00:38,3 | 00:42,7 | 01:00,0 | 00:46,3 0,34 0,8 0,427
Run 00:49,0 | 00:31.7 | 00:47,4 | 00:21,8 | 00:29,5 | 00:34,3 | 01:15,1 | 00:42,8 12 60 0,199
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Tab. 4: Recording of measurement No. 3 [author]
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Measurement [min] Speed [m/min]/[rpm] Speed

Activity i
ratio

1 2 Average Actual By TS

Fulfilment 01:01,8 01:44,4 01:23,1 - - -
Lifting 00:26,1 00:26,1 00:26,1 29 60 0,479
Shift 00:42,7 00:41,4 00:42,0 0,58 0,8 0,719
Run 00:53,5 00:50,8 00:52,2 5 60 0,077

Emptying 02:54,7 01:46,5 02:20,6 - - -
Lifting 00:18,2 00:15,1 00:16,7 14 60 0,240
Shift 00:57,2 00:49,3 00:53,2 0,45 0,8 0,568
Run 00:51,1 00:37,2 00:44,2 17 60 0,283

Determination of Labour Efficiency Coefficients

Based on the ratios of the measured speed of the crane movement and the speed of movement according to the
technical sheet listed in Tables 2 to 4, the relevant coefficients of the work efficiency of the tower crane for the
concreting of walls and columns were determined. The average coefficient of work efficiency was calculated for
vertical movement 0.334 and for horizontal movement 0.454.

Calculation of the Total Duration of Work and Calculation of the Use of Staff

During the calculations, three crane designs were considered for the completion of one expansion unit of the complex
located in Ruzinov, Bratislava. The ground plan dimensions of the proposed building are 39.5 x 20.1 m, and its height is
78.8 m. The first design consists of a LIEBHERR 110EC-B6 crane, with a 120HC tower 90.10 m high, a boom 29.0 m long
and a load capacity of 6.0-4.65 t and a LIEBHERR 140EC-H6 crane, with a 120HC tower 106.79 m high, a boom length
41.4 m and load capacity 6.0-3.8 t. In the second proposal, a LIEBHERR 180EC-H10 crane is used, with a 256HC tower
of 96.48 m height, a boom length of 41.6 m and a load capacity of 10.0-4.75 t. The third design is a LIEBHERR 280EC-
H12 crane, with a 256HC tower of 97.98 m height, a boom length of 51.6 m and a load capacity of 12.0-5.6 t.

The first design using only the LIEBHERR 140EC-H6 crane, the first design with the deployment of the second LIEBHERR
110EC-B6 crane from the 13" above-ground floor and from the 5% above-ground floor are evaluated. The second
designed crane is the LIEBHERR 180EC-H10 and the third LIEBHERR 280EC-H12.

The calculation consists of the concreting of the walls, the formwork of the walls and the transport of reinforcement.

When concreting, a basket with a volume of 1.5 m3? is considered for one lift of the crane and weighing 4,020 kg. The
work cycle consists of filling the bucket, lifting, and turning, emptying, and lowering back to the truck mixer. The
duration of filling and emptying was determined based on measurements at the construction site. Work efficiency
coefficients were used according to the previous chapter.

When form working walls, a formwork part with dimensions is considered for one lift of the crane 2,400 x 3,300 mm
and weighing 395 kg. The work cycle consists of hanging the formwork part, lifting, turning, and storing the part.
Hanging of the part, turning, lowering, cleaning, and placing the part on the storage area are also considered. The
duration of hanging and assembly of the part was determined based on the consultation at the construction site.
Work efficiency coefficients were used according to previous chapter. In the formwork of the walls, in some results
the utilization of one team was more than 100%. In such a case, two squads will work.

When transporting reinforcement, 2 t of reinforcement is considered for one lift of the crane. This weight was
determined according to the carrying capacity of the straps with which the reinforcement is tied. The work cycle
consists of hanging the rebar bundle, lifting, turning, and folding the rebar bundle. The duration of hanging and folding
the bundle was determined based on the consultation at the construction site. Work efficiency coefficients were also
determined, which are worse than in concreting and formwork, as the transport of reinforcement is more demanding
and must be handled more carefully.

The evaluation of the results of the total duration of work is shown in the graph on Figure 2 and the average use of
teams in the graph on Figure 3.
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Fig. 2: Comparison of the total duration of work for the execution of 100 m3 reinforced concrete walls [author]
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Fig. 3: Average utilization of a complex crew [author]

Conclusion

When comparing individual proposals, the following factors were considered:

. total duration of work,

. the price of the works consisting of the rent for the crane, including the wages of the crane operator and the
wages of the workers of the complex crex,

. use of complex crew workers.

The estimated monthly rent for the LIEBHERR 110 EC-B6 crane is 6,750 €, the LIEBHERR 140 EC-H6 7,100 €, the
LIEBHERR 180 EC-H10 7,455 € and the LIEBHERR 280 EC-H12 12,000 €. The estimated hourly wage of a crane operator
is 12.50 €-hour™. The costs for the wages of the workers of the complex crew were determined on the basis of an
average hourly wage of 10 €-hour?, a shift duration of 10 hours and the number of workers 15.

Based on the assessment of the duration of the works, total costs and average use of the crew, the order of the
individual proposals is as follows:

1. LIEBHERR 140EC-H6, LIEBHERR 110 EC-B6 from 5" floor,
2. LIEBHERR 140EC-H6, LIEBHERR 110 EC-B6 from 13" floor,
3. LIEBHERR 180 EC-H10,

4. LIEBHERR 140EC-H6,

5. LIEBHERR 280 EC-H12.

It follows from the order of the individual proposals that, considering the considered factors, it is more effective to
deploy a larger number of cranes from the beginning of construction. Although the monthly rent is higher, the
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duration of deployment is shorter. The price of the work of a complex team is significantly lower, thus the total price is
also low. The average utilization of workers is also higher. Detailed results are presented in Tables 5 and 6.

Tab. 5: Price comparison of crane designs per unit of measurement 100 m3 of walls [author]

Type of crane duTr(a)attEi‘Ln N:‘n(::tel:sof Total rent '::::;f Total price

140EC-H6 135.7 days 5 52463 € 203550 € 256013 €

140EC-H6, 110 EC-B6 from 13 floor 98.0 days 4 60 025 € 147,000 € 207 025 €
140EC-H6, 110 EC-B6 from 5 floor 74.7 days 3 60 225 € 112 050 € 172275 €
180 EC-H10 134.2 days 5 54050 € 201300 € 255350 €

280 EC-H12 137.6 days 5 77 200 € 206 400 € 283 600 €

Tab. 6: Comparison of average utilization of crew for individual proposals in % [author]

Wall Wall formwork Reinforcement | Average
Type of crane . I
concreting Assembly Disassemb'y transport utilization

only 140EC-H6 34,37 55,92 55,92 31,93 44,54
140EC-H6, 110 EC-B6 from 13" floor 47,60 81,80 81,80 42,34 63,39
140EC-H6, 110 EC-B6 from 5t floor 61,10 105,41 105,41 51,73 80,91
180 EC-H10 35,87 55,32 55,32 34,08 45,15

280 EC-H12 34,81 53,71 53,71 34,21 44,11
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Koncepény ndvrh komundlneho vozidla s variantnymi pracovnymi nadstavbami

Conceptual design of a municipal vehicle with a replaceable working
superstructure

Peter Holub?; Viktéria Chovanéikova?; Miroslav Nagy?; Andrej Korec*
Zaradenie ¢lanku: Odborny

Abstrakt

Prispevok sa zaoberd nadvrhom komunalneho vozidla ako univerzadlneho nosi¢a nadstavieb, ktory nachddza
Siroké uplatnenie najma v komunalnej sfére pri letnej a zimnej Udrzbe ciest, ale aj v inych oblastiach, ako
polnohospodarstvo, lesnictvo a stavebnictvo. V tychto sférach sa uplatiuje, najma vdaka dobrej svahovej
aterénnej dostupnosti, ovladatelnosti avyuzitelnosti na priestorovo obmedzenych miestach, pri
obhospodarovani horskych a stavebnych ploch. Tiez pri prevoze surovin a materidlov s vyuzitim réznych
nadstavieb a pridavnych zariadeni , ako su klanicové a valnikové nadstavby na prevoz, hydraulické ruky
a pribliZovacie $tity s navijakom na manipuldciu.

Abstract

The article deals with the design of a municipal vehicle as a universal superstructure carrier, which finds
wide application especially in the municipal sphere for summer and winter road maintenance, but also in
other areas, such as agriculture, forestry and construction. It is used in these spheres, mainly due to good
slope and terrain availability, controllability and usability in spatially limited places, in the management of
mountain and construction areas. It is also applies to transporting raw materials and materials with the use
of various superstructures and additional equipment, such as rail and flatbed superstructures for transport,
hydraulic arms and approach shields with a winch for handling.

Klaéové slova: Komundlne vozidlo, Nadstavba, Moduldrnost, Flexibilita

Keywords: Municipal vehicle, Superstructure, Modularity, Flexibility

Obr. 1: Vizualizacia komunalneho vozidla ur¢eného pre variantné nadstavby

Koncepcia komunalneho vozidla ako nosic¢a variantnych nadstavieb

Aktudlne v ramci projektovej ¢innosti na Ustave dopravnej techniky a konstruovania SjF STU v Bratislave venovana
pozornost aj vyvoju flexibilnych modularnych konstrukcii mobilnych pracovnych strojov. V ramci projektu APVV bola
zamerand pozornost na vyvoj komundlneho vozidla, ako moduldrneho nosi¢a variantnych nadstavieb na baze ich
jednoduchej vymenitelnosti pre Sirokospektralne vyuzitie.

11ng. Peter Holub, Strojnicka fakulta STU v Bratislave

2 Ing. Viktoria Chovancikova, Strojnicka fakulta STU v Bratislave
3 Ing. Miroslav Nagy, Strojnicka fakulta STU v Bratislave

4Ing. Andrej Korec, Strojnicka fakulta STU v Bratislave
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Koncepcény navrh vozidla zohladnuje sucasné trendy vyvoja avyroby komundlnych vozidiel ako nosicov
najpouzivanejsSich komunalnych nadstavieb. Nosi¢ bol navrhovany tak, aby spfﬁal parametre a kritéria Eurdpskych
a Slovenskych nariadeni a noriem, nakolko spadd do kategdrie vozidiel N2, ¢o su vozidla na prepravu nakladu do
hmotnosti 3,5 tony. Stcastfou noriem, ktoré vozidlo musi splifiat st taktie? emisné normy, na zaklade ¢oho bol
vymedzeny vyber pohonu spifiajiceho dané kritéria.

Vozidlo ma podvozkovy typ karosérie. Podvozok vozidla (obr. 3) bol navrhnuty vzhladom na urcenie vozidiel
v prevadzke v dvoch variantoch, s pevnym (obr. 2a) a vykyvnym dvojdielnym rebrinovym ramom (obr. 2b) v pozdiZnej
osi nosia v zavislosti od pozadovaného vyuZitia. Ram je konStrukéne prispésobeny na adaptdciu roéznych typov
nadstavieb a pridavnych zariadeni. Zavesenie kolies je realizované pomocou tuhych ndprav, ktorych odpruzenie
atlmenie je prevedené vzduchovym vankismi s moznostou zmeny svetlej vysky spolu s hydraulickymi timi¢mi.
Zmenou kolies alebo pneumatik je mozné menit jazdné parametre v zavislosti od poZiadaviek na pracovné podmienky.
Kabina bola navrhnuta v zmysle bezpecnostnych a rozmerovych noriem s ohfadom na usporiadanie ovladacich prvkov.

a b

Obr. 2: a) pevny rebrinovy ram, b) vykyvny dvojdielny rebrinovy ram

Spalovaci motor spolu s hydromechanickym prevodovym mechanizmom (obr. 3) zabezpecuje realizaciu
nadstandardnych terénnych mozZnosti pre jazdu a pracu vozidla v stazenych podmienkach. Vozidlo ma alternativu
vyuZitia pohonu prednej alebo oboch naprav, v zavislosti od cinnosti vozidla spolu s rozdefovanim vykonu na
jednotlivé napravy alebo kolesd podla zatazenia. Neodmyslitelnou siéastou pre ovladatelnost vozidla, najméa
v obmedzenych priestoroch, je moznost riadenia vietkych naprav, alebo takzvany krabi chod. Za beZnych okolnosti je
riadend predna néprava. Cinnost ariadenie nadstavieb je realizovand vyvodovym hriadelom na prevodovke
s moznostou vyufZitia hydraulického alebo elektrického pohonu.

Obr. 3: Podvozkova ¢ast vozidla (3asi)

000 Str. 51255



BU"CJ_ Roenik: VI, Cislo: 2/2022

Navrh koncepcie nadstavby a pridavnych zariadeni

V ramci rieSenia projektu s ohfadom na zabezpecenie realizacie réznych komunalnych technolégii bol vypracovany
navrh 6 variantov komundlnych nadstavieb:

. -valnikova nadstavba (obr. 4a),

. -posypacie zariadenie (obr. 4b),

. -domiesavacie zariadenie (obr. 4c),

. -priemyselny drvi¢ odpadu (obr. 4d),

. -cisterna s oplachom (obr. 4e),

. -Cistiace pridavné zametacie zariadenie s korbou a vysavacom (obr. 4f)

Obr. 4: Vizualizacia komunalneho vozidla: a) s valnikovou nadstavbou, b) s posypacim zariadenim, c) s domieSavacim
zariadenim, d) s drvicom, e) s cisternou a oplachom, f) s nadstavbou vysavaca s pridavnym zametacim zariadenim

Jednotlivé propozicie zariadeni boli navrhované priamo na rieSenu velkostnu kategériu komunalneho vozidla.
Sucastou nadstavby takmer vo vietkych pripadoch je ich vlastny ram, okrem valnikovej nadstavby, ktory slizi najma na
jednoduchu vymenu a jeho uchytenie na ram vozidla. Uchytenie a upnutie je realizované rozoberatelnymi spojmi na
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prie¢nikoch rému vozidla, kde su zaistené €apmi spolu so zavlatkami. Na zadnom prie¢niku je kibovy spoj, kvéli
vyklapacej valnikovej nadstavbe. Vymena nadstavby je zabezpedend pomocou zniZzenia svetlej vySky vozidla
a stojanov, ktoré sa pri vymene zabuduju do rdmu nadstavby, obr. 5.

Obr. 5: Vymena nadstavby

Valnikova nadstavba, ako neodmyslitelna sucast kazdého komunalneho vozidla, je ovladana pomocou teleskopického
jednocinné hydraulického valca umiestneného v strede korby uloZeného na rame nosica. Vyklapanie je moiné
prevedené smerom dozadu, respektive na lavl a pravu stranu. Pred vykldpanim je vidy potrebné uvolnit kontaktné
uchytenia nadstavby s ramom vozidla podla potreby.

Posypacia nadstavba je zloZzena z rdmu nadstavby, zasobnika, davkovacieho zariadenia, nadrze na vodny roztok soli
arozmetadla. Pohon ddavkovada, rozmetadla a cerpadla v nadriiach je zabezpeleny hydraulickym prevodnikom
ovlddanym pomocou tenzometrického snimaéa na meranie Ubytku materidlu v zasobniku, ¢im ovplyviiuje mnozZstvo
davkovaného materialu.

Domiesavacie zariadenie bolo navrhnuté na samostatné davkovanie a plnenie jednotlivych zloziek beténovej zmesi
bez pomoci externych zariadeni. Preto, okrem rdmu nadstavby, mieSacieho bubna, nadrZe na vodu a dopravnych
sklzov, je sucastou celku aj plniaci mechanizmus. Pridanim plniaceho mechanizmu sa zabezpedila funkcia plnenia
bubna jednotlivymi zlozkami na tvorbu betdnovej zmesi. Cely mechanizmus je riadeny a ovladany hydraulickym
pohonom.

Priemyselny drvi¢ odpadu bol navrhnuty na zdklade poziadavky mobility jeho zabudovanim na komunalne vozidlo.
Pozostava z rdmu, dvoch dopravnych zariadeni a samotného drviaceho zariadenia. Cely mechanizmus je pohanany
hydraulicky.

Korba s vysdvaCom a zametacim zariadenim bola koncipovanad na rozmery navrhnutého vozidla. Korba vysavaca je
zloZzena z funkénych prvkov, ako je rdém nadstavby, nddoba na necistoty a samotny vysavac. Zametacie zariadenie je
upevnené na prednej Casti vozidla 3-bodovym zavesom, zloZené z vacSich funkénych celkov, ktorymi su kropenie,
zberny koS, kefy, nosny rdm. Zametacie zariadenie ma viac rieSeni s vyuzitim rozlicnych typov kief. Saci mechanizmus
vysdvata vyustuje do zbernej nadoby. Druhy typ nadstavby je cisterna s oplachom, ktora je umiestnena na rame
vozidla za kabinou pomocou ramu nadstavby a vyustuje v prednej €asti na kropiacom zariadeni. Obidva systémy
vyuZivaju hydraulicky pohon.

Komunalne vozidlo s variantnymi nadstavbami

Variantné mozZnosti vyuZitia komundlneho vozidla s nadstavbami su uvedené v tab. 1. Varianty vznikaju kombindciou
dvoch funkénych celkov, ramov a disponibilnych nadstavieb.
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Tab. 1: Variantné rieSenia. Ram: 1-Pevny rebrinovy ram, 2-Dvojdielny vykyvny rebrinovy rdm. Nadstavba: a-valnikova
nadstavba, b-posypacie zariadenie, c-domiesavacie zariadenie, d-priemyselny drvi¢ odpadu, e-korba s vysavacom
a zametacim zariadenim, f-cisterna s oplachom.

Ram Nadstavba

Variant
2 a b c d e f

Variant 1

Variant 2

Variant 3

Variant 4

Variant 5

X | X | X [ X | X | X |
x

Variant 6

Variant 7

Variant 8

Variant 9

Variant 10

Variant 11

X | X | X | X | X | X
x

Variant 12

Kombindciou rdmov a nadstavieb vzniklo 12 variantov komunalneho vozidla prispésobenych aktualnym poziadavkam
pouzivatelov v komunalnej sfére respektive v stavebnictve. Avsak nie vSetky varianty su vhodné do prevadzky, ako
napriklad variant 9, z dévodu nesplfiajlcich, najma bezpeénostnych parametrov, ako stabilita.

Zaver

Cielom projektu bolo vypracovat koncepény navrh komunalneho vozidla ako nosi¢a s dvoma variantmi podvozkového
usporiadania v kombinacii s réznymi typmi nadstavieb. Nadstavby boli navrhnuté s ohladom na ich adaptdaciu na
stavajuci ram nosica s jednoduchou moznostou vymeny a tieZz s ohladom na jeho nosnost. Dolezitym aspektom bola
poziadavka na dodrzanie principov modularity a flexibility navrhovanych konstrukcii. V sic¢asnej dobe sa vacSina
vyrobcov zameriava prave na tieto aspekty z dovodu nie len efektivnej konstrukcie, ale aj vyroby zariadeni aich
vyuZitie. V dalSom obdobi bude pozornost zamerana na variantne rieenia vyvolané poziadavkami praxe.

Tato prdaca bola podporovana Agentirou na podporu vyskumu a vyvoja na zadklade projektu APVV-21-0406: Systém
mobilnych manipulaénych zariadeni pre logisticki podporu hasi¢ského a zachranného zboru.
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