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ZŵeŶy katastrálŶeho zákoŶa a jeho vplyv Ŷa zŶaleĐkú a staveďŶú čiŶŶosť  
 

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

JáŶ Amos FloriáŶ GajŶiak1 
)aradeŶie čláŶku: OdďorŶý  

 

 

Abstrakt 

PlatŶý a účiŶŶý katastrálŶǇ zákoŶ ďol ŶovelizovaŶý v roku ϮϬϭϴ, ϮϬϭϵ a ϮϬϮϮ, pričoŵ pre zŶaleĐkú a 
staveďŶú čiŶŶosť z toho vǇplývajú Ŷiektoré praktiĐké účiŶkǇ. V príspevku je Ŷiekoľko ďodov ku 
katastrálŶeŵu zákoŶu platŶéŵu a účiŶŶéŵu v Českej repuďlike, aďǇ sŵe ŵali iŶforŵáĐie o legislatívŶoŵ 
stave k probleŵatike, ktorej sa veŶujeŵe v príspevku. V závere tohto príspevku sú staŶoviská k 
proďleŵatike Ŷoviel tohto zákoŶa a odporúčaŶia pre legislatívŶǇ proĐes, aďǇ zŶalĐi ďoli rovŶoĐeŶŶýŵi 
suďjektŵi pri získavaŶí iŶforŵáĐii z katastrálŶeho operátu a zďierkǇ,  ako iŶé suďjektǇ uvedeŶé v zákoŶe.  

 

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. 

 

Kľúčové slová: Kataster, Znalec, Stavba 
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Úvod 

)ákoŶ č. ϭϲϮ/ϭϵϵϱ ). z.  o katastri ŶehŶuteľŶostí a o zápise vlastŶíĐkǇĐh a iŶýĐh práv k ŶehŶuteľŶostiaŵ ;katastrálŶǇ 
zákoŶͿ, v zŶeŶí ŶeskoršíĐh predpisov ďol v posledŶýĐh piatiĐh rokoĐh ŶovelizovaŶý štǇrikrát, avšak Ŷovela zákoŶoŵ č. 
212/2018 Z. z., s účiŶŶosťou od Ϭϭ.ϭϬ.ϮϬϭϴ a v ŶiektorýĐh ďodoĐh ;Čl. I, ďod ϯϮ. a ϯϵ. a Čl. II., ďod ϲ.Ϳ od Ϭϭ.ϭϬ.ϮϬϭϵ je 
dƀležitá pre zŶaleĐkú čiŶŶosť, či už výkoŶŶú aleďo pre rozšíreŶie iŶforŵáĐii k súvislostiaŵ proďleŵatikǇ. 

Ďalšia Ŷovela katastrálŶeho zákoŶa ďola realizovaŶá zákoŶoŵ č. ϮϮϱ/ϮϬϭϵ ). z., ktorýŵ sa ŵeŶí a dopĺňa zákoŶ č. 
ϰϲϭ/ϮϬϬϯ ). z. o soĐiálŶoŵ poisteŶí v zŶeŶí ŶeskoršíĐh predpisov.   

V §ϲϵ ods. ϱ ďol k suďjektoŵ, ktoré ŵajú právo Ŷa údaje z katastra doplŶeŶá aj SoĐiálŶa poisťovňa, pričoŵ je jej 
poskytnuté aj rodŶé číslo vlastŶíka ŶehŶuteľŶosti a iŶý ideŶtifikátor, ak ide o ĐudziŶĐa. 

NakoŶieĐ posledŶá Ŷovela katastrálŶeho zákoŶa ďola uskutočŶeŶá zákoŶoŵ č. ϯϮϱ/ϮϬϮϮ ). z., ktorou sa zŵeŶil v 
zákoŶe pojeŵ iŶtegračŶé oďslužŶé ŵiesto Ŷa poštový podŶik vǇkoŶávajúĐi čiŶŶosť osvedčujúĐej osoďǇ, pričoŵ je 
účiŶŶá od Ϭϭ.ϭϭ.ϮϬϮϮ. Podľa § ϲϵ ods. ϲ katastrálŶeho zákoŶa, Úrad ako ústredŶý orgáŶ štátŶej správǇ Ŷa úseku 
katastra prostredŶíĐtvoŵ poštového podŶiku vǇkoŶávajúĐeho čiŶŶosť osvedčujúĐej osoďǇ poskǇtuje výpis z listu 

vlastŶíĐtva, kſpiu z listu vlastŶíĐtva, kſpiu z katastrálŶej ŵapǇ aleďo kſpiu z ŵapǇ určeŶého operátu, ak sú 
požadovaŶé údaje vedeŶé v elektroŶiĐkej podoďe. 
 

 

IŶforŵačŶý systéŵ katastra pre zŶalĐa z odďoru staveďŶíĐtvo 

V katastrálŶoŵ zákoŶe je Ŷové vǇŵedzeŶie katastra z hľadiska účelu jeho vǇužitia, pričoŵ ide o deŵoŶštratívŶe 
vǇŵedzeŶie, teda sú tu uvedeŶé príkladǇ, a to vǇužitie katastra Ŷa: 

 OĐhraŶu práv k ŶehŶuteľŶostiaŵ 

 Daňové účelǇ a poplatkové účelǇ 

                                                      
1 JUDr. JáŶ Amos FloriáŶ Gajniak, StaveďŶá fakulta STU v Bratislave 
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 OĐeňovaŶie ŶehŶuteľŶosti, Ŷajŵä pozeŵkov 

 OchraŶu poľŶohospodárskeho pƀdŶeho foŶdu a lesŶého pƀdŶeho foŶdu 

 Tvorbu a oĐhraŶu životŶého prostredia 

 OĐhraŶu ŶerastŶého ďohatstva 

 Ochranu ŶárodŶýĐh kultúrŶǇĐh paŵiatok a ostatŶýĐh kultúrŶǇĐh paŵiatok, ako aj ĐhráŶeŶýĐh úzeŵí a 
prírodŶýĐh výtvorov 

 Budovanie ďalšíĐh iŶforŵačŶýĐh sǇstéŵov o ŶehŶuteľŶostiaĐh. 

) pohľadu právŶej úpravǇ vǇužitia katastra Ŷa oĐeňovaŶie ŶehŶuteľŶosti je príŶos pre zŶalĐov, avšak rozsah vǇužitia 
katastra je potoŵ v ďalšíĐh ustaŶoveŶiaĐh katastrálŶeho zákoŶa zúžeŶý, čo ŵƀže pre zŶaleĐkú čiŶŶosť ŵať vážŶǇ 

praktiĐký dosah, hlavŶe v oďlasti vǇpraĐovaŶia zŶaleĐkýĐh posudkov pre súdǇ a iŶé orgáŶǇ štátŶej a verejŶej správǇ. 

Ide o to, že v ustaŶoveŶí § ϲϴ VerejŶosť katastrálŶeho operátu je právo do katastrálŶeho operátu Ŷahliadať a roďiť si z 

Ŷeho pre svoju potreďu výpisǇ, odpisǇ, ŶáčrtǇ aleďo kſpie, ak Ŷie sú v zákoŶe výŶiŵkǇ. 

V toŵto ustaŶoveŶí je pozitívŶe vǇŵedzeŶie práva pre zŶalĐov z odďoru staveďŶíĐtvo – odvetvie odhad hodnoty 

ŶehŶuteľŶostí, ďalej pre zŶalĐov z odďoru poľŶohospodárstvo – odvetvie odhad poľŶohospodárskej pƀdǇ a zŶalĐov z 
odboru lesŶíĐtvo – odvetvie odhad hodŶotǇ lesov, ktorá vǇhotovuje ĐeŶové ŵapǇ, že ŵajú prístup k údajoŵ o ĐeŶe 
ŶehŶuteľŶosti. Sú taŵ tiež vǇŵeŶovaŶé ešte ďalšie suďjektǇ, ktoré ŵajú rovŶaké práva ako zŶalĐi. Čo však koŵplikuje 
znalcom v odbore staveďŶíĐtvo výkoŶ iĐh čiŶŶosti je, že ŵajú oďŵedzeŶé právo prístupu k zďierke listíŶ ;k listiŶáŵ 
uložeŶýŵ v zďierke listíŶͿ, hoĐi iŶýŵ vǇŵeŶovaŶýŵ suďjektoŵ toto právo patrí ;Ŷapr. zŶalĐoŵ z odďoru geodézie a 
kartografie, súdŶǇŵ eǆekútoroŵ a iŶýŵ suďjektoŵͿ. V praǆi určite tieto listiŶǇ zŶalĐi ďudú potreďovať, aďǇ zŶaleĐký 
posudok ďol v súlade s právŶǇŵi predpisŵi k zŶaleĐkej čiŶŶosti, resp. súvisiaĐiŵi osoďitŶýŵi právŶǇŵi predpisŵi. 

) ustaŶoveŶia § ϲϵ PoskǇtovaŶie údajov katastra ďohužiaľ vǇplýva, že zŶalĐi Ŷeŵajú prístup k rodŶéŵu číslu vlastŶíka 
ŶehŶuteľŶosti, eveŶtuálŶe k iŶéŵu ideŶtifikátoru, ak ide o ĐudziŶĐa ;hoĐi iŶé suďjektǇ toto právo ŵajúͿ. 
 

 

Nové pojŵy a Đharakteristiky ŶehŶuteľŶosti 
Veľký výzŶaŵ pre zŶalĐov ŵajú Ŷové pojŵǇ a Đharakteristika ŶehŶuteľŶosti podľa katastrálŶeho zákoŶa. 

Podľa ustaŶoveŶia § ϲ Predŵet katastra, je Ŷovýŵ pojŵoŵ stavďa, ktorá je vǇŵedzeŶá ako spojeŶie so zeŵou 
pevŶýŵ základoŵ, a to prieŶikoŵ so zeŵskýŵ povrĐhoŵ aleďo prieŵetoŵ jej voŶkajšieho oďvodu Ŷa zeŵský povrĐh, 
ktorá: 

 Je ozŶačeŶá súpisŶýŵ čísloŵ 

 Nie je ozŶačeŶá súpisŶýŵ čísloŵ 

 Je rozostavaŶou stavďou v súvislosti so vzŶikoŵ, zŵeŶou aleďo záŶikoŵ práva k Ŷiŵ 

 Je podzeŵŶá stavďa, a to v ŵiestaĐh jej prieŶiku so zeŵskýŵ povrĐhoŵ 

PodŵieŶkou zápisu stavďǇ do katastra je však, že ŵusí ďǇť ohraŶičeŶá oďvodovýŵi steŶaŵi a strešŶou koŶštrukĐiou a 
podŵieŶkou zápisu rozostavaŶej stavďǇ je staveďŶoteĐhŶiĐké usporiadaŶie a fuŶkčŶé usporiadaŶie jej prvého 
ŶadzeŵŶého podlažia. 

Pri rozostavanom ďǇte aleďo ŶeďǇtovoŵ priestore ŵusí ďǇť stavďa, v ktorej sa rozostavaŶý ďǇt aleďo rozostavaŶý 
ŶeďǇtový priestor ŶaĐhádza, ohraŶičeŶá oďvodovýŵi steŶaŵi a strešŶou koŶštrukĐiou a jedŶotlivé rozostavaŶé ďǇtǇ 
aleďo rozostavaŶé ŶeďǇtové priestorǇ sú staveďŶoteĐhŶiĐkǇ oddeleŶé. Ďalej pri podzeŵŶej stavďe, v ktorej sa 
rozostavaŶý ďǇt aleďo rozostavaŶý ŶeďǇtový priestor ŶaĐhádza, ŵusí ďǇť uzavretá stropŶá koŶštrukĐia stavďǇ a 
jedŶotlivé rozostavaŶé ďǇtǇ aleďo rozostavaŶé ŶeďǇtové priestorǇ sú staveďŶoteĐhŶiĐkǇ oddeleŶé. 

Čo je však v tejto súvislosti Ŷajdƀležitejšie pre zŶalĐov z hľadiska iĐh výkoŶu čiŶŶosti, že katastrálŶǇ zákoŶ ;§ ϰϲͿ vǇššie 
uvedeŶé rozostavaŶé stavďǇ zapíše iďa za podŵieŶkǇ, že je Ŷa Ŷe vǇpraĐovaŶý zŶaleĐký posudok o stupŶi 
rozostavaŶosti, pri dodržaŶí vǇššie uvedeŶýĐh zákoŶŶýĐh ustaŶoveŶí katastrálŶeho zákoŶa.  
 

 

LegislatívŶy stav právŶej úpravy katastrálŶeho zákoŶa v Českej repuďlike 

V Českej repuďlike ;ďalej ČRͿ je zápis stavieď právŶe upraveŶý v zákoŶe č. Ϯϱϲ/ϮϬϭϯ Sď., o katastru Ŷeŵovitostí 
;katastrálŶí zákoŶͿ. V Ŷaŵi sledovaŶýĐh súvislostiaĐh, teda partiĐipáĐie zŶalĐa pri zápise stavieď a ŶovýĐh právŶǇĐh 
iŶštitútov katastrálŶeho zákoŶa v  SloveŶskej repuďlikǇ ;ďalej SRͿ, ŵƀžeŵe koŶštatovať, že v prvoŵ rade teŶto 
katastrálŶǇ zákoŶ ČR je z roku ϮϬϭϯ, z účiŶŶosťou od Ϭϭ.Ϭϭ.ϮϬϭϰ, oproti Ŷášŵu katastrálŶeŵu zákoŶu z roku ϭϵϵϱ, 
pričoŵ však u Ŷás ďol teŶto právŶǇ predpis ŶovelizovaŶý ϭϴ krát a u ŶašiĐh západŶýĐh susedov ϭϬ krát od jeho prijatia. 
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V druhoŵ rade v koŵpleǆŶosti právŶej úpravǇ a špeĐifikáĐie jedŶotlivýĐh iŶštitútov katastrálŶeho zákoŶa v ČR je teŶto 
zákoŶ oproti katastrálŶeŵu zákoŶu SR v ŶiektorýĐh aspektoĐh ŵeŶej rozpraĐovaŶý. 

Teraz však podroďŶejší prístup k iŶštitútoŵ v zŵǇsle pohľadu Ŷa iŶštitútǇ stavieď a rozostavaŶých stavieb a 

partiĐipáĐie zŶalĐov Ŷa ohodŶoĐovaŶí týĐhto ŶehŶuteľŶosti. 

V Đeloŵ katastrálŶoŵ zákoŶe ČR Ŷie je partiĐipáĐia zŶalĐov pri zápise ŶehŶuteľŶosti uvedeŶú vƀďeĐ, hoĐi v ustaŶoveŶí 
§ ϴ písŵ. fͿ katastrálŶeho zákoŶa ČR je Đharakteristika rozostavaŶej jedŶotkǇ, však leŶ v toŵ zŵǇsle, že sa uvedie číslo 
jedŶotkǇ a že ide o rozostavaŶú stavďu.  V právŶej úprave katastrálŶeho zákoŶa SR, ako už ďolo uvedeŶé, je 
partiĐipáĐia zŶalĐa oďligatſrŶa a rovŶako aj špeĐifikáĐia rozostavaŶej stavďǇ je určeŶá veľŵi presŶe, čo Ŷapoŵáha 
zŶalĐovi, staveďŶíkovi ako aj katastru. 

PravdepodoďŶe iďa jedŶa forŵuláĐia § ϭϱ ods. ϭ, písŵ. dͿ katastrálŶeho zákoŶa ČR Ŷapovedá, že ďǇ eveŶtuálŶe ŵohol 
ďǇť potreďŶý zŶaleĐký posudok pre zápis stavďǇ, eveŶtuálŶe rozostavaŶej stavďǇ do katastra, a to že prílohou 
vkladového koŶaŶia je listiŶa, pokiaľ jej potreďa vǇplýva z iŶého právŶeho predpisu. Toto spojeŶie už spoluautori 
príspevku právŶe ŶeaŶalǇzovali. 

Čo sa týka poskǇtovaŶia údajov z katastra v ráŵĐi katastrálŶeho zákoŶa ČR, táto právŶa úprava je všeoďeĐŶejšieho 
rázu ako v Ŷašoŵ katastrálŶoŵ zákoŶe SR v toŵ zŵǇsle, že uvádza o čo žiadateľ ŵƀže požiadať katastrálŶǇ úrad, avšak 
Ŷie sú uvedeŶé priaŵo oďŵedzeŶia pre vǇŵeŶovaŶé suďjektǇ, leŶ je v § ϱϱ katastrálŶeho zákoŶa ČR odkázaŶé Ŷa 
vykoŶávaĐí predpis, ktorý upravuje poskǇtovaŶie údajov a iĐh forŵu. Po právŶej aŶalýze vǇhláškǇ č. ϯϱϴ/ϮϬϭϯ Sď., o 
poskǇtŶutí údajů z katastru Ŷeŵovitostí, ve zŶeŶí vǇhlášek č. ϯϱϰ/ϮϬϭϱ Sď. a č. Ϯϱϲ/ϮϬϭϴ Sď., ďolo preukázaŶé, že Ŷie 
je ustaŶoveŶie o vǇŵedzeŶí suďjektov, ktoré ŵajú oďŵedzeŶia k údajoŵ či už z katastrálŶeho operátu aleďo zďierkǇ 
listíŶ.  

Celá proďleŵatika o poskǇtŶutí údajov z katastra ŶehŶuteľŶostí je sústredeŶá koŶĐepčŶe Ŷa to, kto ŵá poviŶŶosť 
platiť za poskǇtŶuté služďǇ ;difereŶĐiáĐia suďjektovͿ a akou forŵou sa výstupǇ ŵajú poskǇtŶúť a čo tieto suďjektǇ 
ŵusia splŶiť, aďǇ iŵ ďoli úradŶe potvrdeŶé výstupǇ poskǇtŶuté ;pri elektroŶiĐkýĐh služďa a pod.Ϳ. 

 

Záver 

PrávŶa aŶalýza katastrálŶeho zákoŶa SR ďola vǇkoŶaŶá z dƀvodu, aďǇ sme priďlížili znalĐoŵ právŶo-teoretiĐké 
podkladǇ k zŶaleĐkej čiŶŶosti, ktorú praktiĐkǇ vǇkoŶávajú. Je predpoklad, že prevodǇ rozostavaŶýĐh stavieď ;doŵov, 
ďǇtov a ŶeďǇtovýĐh priestorovͿ sú dosť časté a táto dƀležitá Ŷovela katastrálŶeho zákoŶa SR v toŵto sŵere   zŶalĐoŵ 
pomƀže pri ohodŶoĐovaŶí stavieď tohto tǇpu.  

Čo sa týka právŶej úpravǇ verejŶosti katastrálŶeho operátu, tak tu vidíŵe „dieru“ pri oprávŶeŶoŵ prístupe k listiŶáŵ 
uložeŶýŵ v zďierke listíŶ. Predpokladáŵe, že táto Ŷevýhoda ďǇ ŵohla ďǇť legislatívŶe upraveŶá Ŷa podnet znalcov vo 

forŵe Ŷávrhu zŵeŶǇ, resp. doplŶeŶia katastrálŶeho zákoŶa. 

LegislatívǇ SloveŶskej repuďlikǇ a Českej repuďlikǇ v daŶej proďleŵatike sú dosť podoďŶé ;koŶĐepĐia katastrálŶeho 
zákoŶaͿ, čo je odƀvodŶeŶé spoločŶou histſriou ako aj úzeŵŶou a kultúrŶou ďlízkosťou a ŶeposledŶoŵ rade aj 
spoločŶýŵ čleŶstvoŵ v Eurſpskej ÚŶii, pritoŵ vǇkazujú viaĐero osoďitosti, ako ďolo v príspevku uvedeŶé v 
špeĐializovaŶej téŵe partiĐipáĐie zŶalĐov Ŷa zápise ŶehŶuteľŶosti, resp. pri príprave podkladov pred podaŶíŵ Ŷávrhu 

Ŷa vklad zŵlúv. V daŶoŵ sŵere je jasŶejšia právŶa úprava v SR, kde aspoň špeĐializovaŶe je uvedeŶá táto partiĐipáĐia 
znalcov, naproti tomu v katastrálŶoŵ zákoŶe ČR Ŷie je vƀďeĐ, aj keď predpokladáŵe, že v praǆi sa realizuje, leďo v 
podstate zápisǇ pri rozostavaŶýĐh stavďáĐh ďǇ Ŷeďoli ŵožŶé. 
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Abstrakt  

IŶfláĐia a Ŷárast ĐieŶ sú ŵoŵeŶtálŶe ǀeľŵi aktuálŶou téŵou. TeŶto proďléŵ postihuje gloďálŶe ǀšetkǇ 
odǀetǀia. Nárast ĐieŶ ŵá taktiež dopad Ŷa ǀerejŶé zákazkǇ, ktoré sú súčasťou ǀerejŶého oďstaráǀaŶia. Preto 
je potreďŶé ǀeŶoǀať zǀýšeŶú pozorŶosť toŵuto proďléŵu, Ŷakoľko sa Ŷepriaŵo dotýka Ŷás ǀšetkýĐh. 
VýrazŶý Ŷárast ĐieŶ sa preŵietol do staǀu, kedǇ úspešŶí uĐhádzači pristupujú k ŶaǀǇšoǀaŶiu ĐieŶ 
prostredŶíĐtǀoŵ dodatkoǀ, aleďo ǀ horšoŵ prípade Ŷastáǀa odstúpeŶie od zŵluǀǇ zo straŶǇ úspešŶého 
uĐhádzača z dƀǀodu ŶeŵožŶosti plŶeŶia záǀäzku. NásledŶe tak Ŷastáǀa situáĐia, kedǇ je proďleŵatiĐké 
dokoŶčiť dielo. TeŶto príspeǀok sa zaoďerá proďléŵaŵi súǀisiaĐiŵi s Ŷárastoŵ ĐieŶ, ktoré ǀplýǀajú Ŷa 
ǀǇššie uǀedeŶé ǀerejŶé oďstaráǀaŶie staǀeďŶýĐh práĐ, opisuje rƀzŶe sĐeŶáre ǀýǀoja procesov a navrhuje 

rƀzŶe ŵetſdǇ Ŷa zlepšeŶie.  
 

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. 

 

Kľúčové slová: VerejŶé oďstaráǀaŶie, OďstaráǀaŶie staǀeďŶýĐh práĐ, Nárast ĐieŶ 
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Úvod 

MŶoho puďlikáĐií sǀedčí o fakte, že ǀerejŶé oďstaráǀaŶie Ŷie je tǇpiĐké leŶ pre Eurſpu [ϭ,Ϯ], ale je ǀǇužíǀaŶé ǀ Đeloŵ 
sǀete [ϯ,ϰ,ϱ]. Cieľoŵ ǀerejŶého oďstaráǀaŶia je efektíǀŶǇ ǀýďer zhotoǀiteľa pri získaǀaŶí toǀaroǀ, práĐ a služieď, ale 
taktiež aj preǀeŶĐia ǀoči korupĐii a poteŶĐiálŶeŵu koŶfliktu záujŵoǀ. )a ďalší Đieľ ǀerejŶého oďstaráǀaŶia ŵožŶo 
poǀažoǀať roǀŶosť šaŶĐí a roǀŶaké zaoďĐhádzaŶie ǀo ǀzťahu k záujeŵĐoŵ, resp. uĐhádzačoŵ. JedŶýŵ z ŶoǀšíĐh Đieľoǀ 
ǀerejŶého oďstaráǀaŶia je určite efektíǀŶe uplatňoǀaŶie ,,horizoŶtálŶǇĐh politík͞ ǀo ǀerejŶoŵ oďstaráǀaŶí. Pod 
pojŵoŵ ,,horizoŶtálŶe politikǇ ǀo ǀerejŶoŵ oďstaráǀaŶí͞ si ŵƀžeŵe predstaǀiť soĐiálŶe Điele, prieŵǇsel ale aj ǀ 
súčasŶosti ǀeľŵi aktuálŶu téŵu, ktorou je žiǀotŶé prostredie a Ŷaňho ŶadǀäzujúĐe zeleŶé ǀerejŶé oďstaráǀaŶie. )a 
Điele ǀerejŶého oďstaráǀaŶia ŵožŶo taktiež poǀažoǀať otǀoreŶie trhoǀ ǀerejŶého oďstaráǀaŶia ǀ ráŵĐi jedŶotliǀýĐh 
čleŶskýĐh krajíŶ Eurſpskej úŶie a zǀýšeŶie efektíǀŶosti Đelého proĐesu ǀerejŶého oďstaráǀaŶia, ako aj kǀalitǇ 
poŶúkaŶej práĐe. VšetkǇ tieto Điele ŵƀžeŵe poǀažoǀať za hlaǀŶé Điele ǀerejŶého oďstaráǀaŶia. Tieto Điele taktiež 
zaďezpečujú efektíǀŶǇ poŵer ĐeŶǇ a kǀalitǇ. 

) gloďálŶeho hľadiska ŵožŶo pojeŵ ǀerejŶé oďstaráǀaŶie defiŶoǀať ako zákoŶoŵ staŶoǀeŶý postup zadáǀaŶia 
zákaziek. TeŶto zákoŶoŵ staŶoǀeŶý postup je poǀiŶŶý pre určitý okruh osƀď, ktoré ŵajú poǀiŶŶosť aplikoǀať zákoŶ o 
ǀerejŶoŵ oďstaráǀaŶí Ŷa Đelý postup zadáǀaŶia zákazkǇ a Ŷa uzaǀretie zŵluǀǇ s úspešŶýŵ uĐhádzačoŵ. VerejŶé 
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oďstaráǀaŶie je ǀŶíŵaŶé aj ako špeĐifiĐkǇ upraǀeŶé zadáǀaŶie ǀerejŶýĐh zákaziek. Čo sa týka poǀiŶŶýĐh osƀď, ktorýĐh 

úlohou je plŶiť zákoŶoŵ staŶoǀeŶý postup zadáǀaŶia zákaziek, patria ŵedzi Ŷe Ŷapríklad ŵiŶisterstǀá, ǀǇššie úzeŵŶé 
ĐelkǇ, oďĐe a ŵestá, školǇ, ŶeŵoĐŶiĐe, súdǇ a iŶé. V tejto súǀislosti je potreďŶé zdƀrazŶiť, že tieto poǀiŶŶé osoďǇ sa 
Ŷeŵƀžu ǀǇhŶúť aplikáĐii zákoŶa o ǀerejŶoŵ oďstaráǀaŶí, teda Ŷeŵƀžu sǀojǀoľŶe zadáǀať zákazkǇ ǀǇďraŶýŵ 
dodáǀateľoŵ. Ak ŶastaŶe situáĐia, kedǇ poǀiŶŶé osoďǇ porušia zákoŶoŵ staŶoǀeŶý postup, ŵusia strpieť ŶásledkǇ s 
týŵ spojeŶé. Najčastejšie si je pod týŵito Ŷásledkaŵi ŵožŶo predstaǀiť uložeŶie pokutǇ zo straŶǇ Úradu pre ǀerejŶé 
oďstaráǀaŶie. 

V aplikačŶej praǆi ǀšak eǆistujú aj prípadǇ, kedǇ je ŵožŶé zadáǀať zákazkǇ priaŵo, takzǀaŶýŵ priaŵǇŵ rokoǀaĐíŵ 
koŶaŶíŵ. V takoŵto prípade ǀerejŶý oďstaráǀateľ ǀǇzǀe Ŷa rokoǀaŶie jedŶého, aleďo ǀiaĐerýĐh ǀǇďraŶýĐh záujeŵĐoǀ s 
ktorýŵi rokuje o podŵieŶkaĐh zákazkǇ, Ŷajŵä o teĐhŶiĐkýĐh, adŵiŶistratíǀŶǇĐh a fiŶaŶčŶýĐh podŵieŶkaĐh [ϲ].  

Ako ďolo ǀǇššie uǀedeŶé, ǀerejŶé oďstaráǀaŶie je defiŶoǀaŶé rƀzŶǇŵi autorŵi ǀ ŶiekoľkýĐh puďlikáĐiáĐh. Napríklad 
podľa Ellŵersa [7] je ǀerejŶé oďstaráǀaŶie Ŷástrojoŵ ǀerejŶej politikǇ, ktorý odráža fiŶaŶĐoǀaŶie rozǀoja a tiež jeho 
hospodárske a soĐiálŶe ǀýsledkǇ. GloďálŶe ǀšak ŵožŶo ǀerejŶé oďstaráǀaŶie ozŶačiť ako jedeŶ z ŶajǀäčšíĐh zdrojoǀ 
ŵožŶej korupĐie ǀo ǀerejŶoŵ sektore. “oĐiálŶe a ekoŶoŵiĐké dƀsledkǇ korupĐie ǀo ǀerejŶoŵ oďstaráǀaŶí sú podľa 
“Đhappera, Malta a Gilďerta zŶačŶé hlaǀŶe ǀ rozǀojoǀýĐh krajiŶáĐh [ϴ]. KorupĐia ǀ oďlasti ǀerejŶého oďstaráǀaŶia 
spƀsoďuje zŶačŶé proďléŵǇ ǀ oďlasti poskǇtoǀaŶia ǀerejŶýĐh služieď ako sú ŶedostatočŶá kǀalita zdraǀotŶej 
starostliǀosti a školstǀa. Tieto proďléŵǇ sú ĐiteľŶé Ŷajŵä u soĐiálŶe slaďšíĐh a tiež ŵargiŶalizoǀaŶýĐh skupíŶ 
oďǇǀateľstǀa, a teda Ŷarúšajú sŶahǇ o odstráŶeŶie, resp. zŵierŶeŶie ĐhudoďǇ ako takej. TraŶspareŶtŶosť proĐesoǀ 
ǀerejŶého oďstaráǀaŶia eliŵiŶuje ŵožŶosť ǀzŶiku korupĐie. 

Na “loǀeŶsku defiŶuje pojeŵ ǀerejŶé oďstaráǀaŶie § Ϯ ods. ϭ )ákoŶa č. ϯϰϯ/ϮϬϭϱ ). z.  o ǀerejŶoŵ oďstaráǀaŶí a o 
zŵeŶe a doplŶeŶí ŶiektorýĐh zákoŶoǀ ako praǀidlá a postupǇ podľa tohto zákoŶa, ktorýŵi sa zadáǀajú zákazkǇ, 
koŶĐesie a súťaže Ŷáǀrhoǀ [ϲ]. 

 

 

AktuálŶe proďléŵy verejŶého oďstarávaŶia staveďŶýĐh práĐ 

PočiatočŶý proďléŵ, ktorý Ŷastal ǀ roku ϮϬϮϬ a ǀ zŶačŶej ŵiere oǀplǇǀŶil plǇŶulosť ǀýstaǀďǇ a predĺžil trǀaŶie 
proĐesoǀ ǀerejŶého oďstaráǀaŶia, ďola paŶdéŵia. K toŵuto proďléŵu sa pridružili aj rastúĐe ĐeŶǇ staǀeďŶýĐh 
ŵateriáloǀ a iĐh ŶedostatočŶé ŵŶožstǀo Ŷa trhu. Tieto proďléŵǇ sa ǀšak postupŶe staďilizoǀali, čo ŵalo za Ŷásledok 
zlepšeŶie situáĐie Ŷa trhu. NásledŶe ǀ dƀsledku ǀojŶoǀého koŶfliktu Ŷa UkrajiŶe prišlo k ǀýpadku dodáǀok ŶiektorýĐh 
ǀǇďraŶýĐh druhoǀ ŵateriáloǀ, ako je Ŷapríklad oĐeľ, ale aj ŵŶoho ďalšíĐh. To opäť spƀsoďilo proďléŵǇ s realizáĐiou 
oďstaráǀaŶýĐh diel. 

)atiaľ čo ǀ ŵiŶulosti pri prípraǀe súťažŶýĐh podkladoǀ Ŷeďolo koŵplikoǀaŶé pripraǀiť rozpočet, ktorý určoǀal 
predpokladaŶú hodŶotu zákazkǇ, ǀ súčasŶosti je situáĐia oǀeľa zložitejšia. CeŶǇ ŶiektorýĐh ŵateriáloǀ sa Ŷeustále 
ŵeŶia, Ŷajŵä z dƀǀodu iĐh Ŷedostatku. To ŵá za Ŷásledok, že rozpočet pripraǀeŶý ǀ štádiu predložeŶia poŶukǇ sa 
Ŷeŵusí zhodoǀať s fiŶálŶou ĐeŶou diela po ukoŶčeŶí súťaže. TeŶto fakt je spƀsoďeŶý aj skutočŶosťou, že Đelý proĐes 
trǀá dlhšiu doďu, počas ktorej sa jedŶotliǀé ĐeŶǇ ǀǇǀíjajú a ŵeŶia. TeŶto proĐes zŶázorňuje Oďrázok ϭ. Táto sĐhéŵa 
opisuje ŶieleŶ jedŶotliǀé štádiá proĐesu ǀerejŶého oďstaráǀaŶia, ale taktiež uǀádza poteŶĐiálŶe koŵplikáĐie, ktoré do 
daŶého proĐesu ǀstupujú počas jeho trǀaŶia. Tie ŵajú za Ŷásledok ŵŶohokrát predĺžeŶie trǀaŶia oďstaráǀaŶia. 
Existuje viacero variantov, ako sa ŵƀžu jedŶotliǀé proĐesǇ ǀǇǀíjať. Tieto ŵožŶé sĐeŶáre ǀýǀoja ďudú opísaŶé Ŷižšie. 
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Obr. 1: “Đhéŵa proĐesu oďstaráǀaŶia staǀeďŶýĐh práĐ ǀo ǀerejŶýĐh oďstaráǀaŶiaĐh ǀǇhláseŶýĐh do ϯϭ.ϭϮ.ϮϬϮϮ ;zdroj: 

autori) 

 

aͿ PlǇŶulý ǀýǀoj – Pri takoŵto ǀariaŶte preĐhádza proĐes ǀerejŶého oďstaráǀaŶia ϱ hlaǀŶýŵi fázaŵi uǀedeŶýŵi Ŷa 
oďrázku ϭ ;prípraǀa súťažŶýĐh podkladoǀ, ǀǇhláseŶie ǀerejŶého oďstaráǀaŶia, predložeŶie poŶúk, podpis zŵluǀǇ s 
úspešŶýŵ uĐhádzačoŵ, pristúpeŶie k realizáĐiiͿ. Pri takoŵto sĐeŶári ǀýǀoja nevznikajú žiadŶe koŵplikáĐie, ktoré ďǇ 
Ŷarušili plǇŶulosť proĐesu ǀerejŶého oďstaráǀaŶia a oddialili, resp. skoŵplikoǀali podpis zŵluǀǇ s úspešŶýŵ 
uĐhádzačoŵ. Dĺžka trǀaŶia takéhoto ǀerejŶého oďstaráǀaŶia Ŷie je oǀplǇǀŶeŶá ŶegatíǀŶǇŵi fázaŵi. Eǆistujú ǀšak 
faktorǇ, ktoré zohráǀajú dƀležitú úlohu pri Đelkoǀej dĺžke trǀaŶia jedŶotliǀýĐh oďstaráǀaŶí. Medzi tie sa radí Ŷapríklad 
ŶáročŶosť prípraǀǇ súťažŶýĐh podkladoǀ, ktorá ǀo ǀeľkej ŵiere záǀisí od ŶáročŶosti saŵotŶej zákazkǇ. V toŵto ďode je 
potreďŶé rozlišoǀať aj to, či súčasťou oďstaráǀaŶia staǀeďŶýĐh práĐ ďude aj ǀǇpraĐoǀaŶie projektoǀej dokuŵeŶtáĐie a 
iŶžiŶierska čiŶŶosť súǀisiaĐa s ǀǇdaŶíŵ staǀeďŶého poǀoleŶia. V prípadoĐh, kedǇ sú predŵetoŵ ǀerejŶého 
oďstaráǀaŶia jedŶoduĐhšie staǀeďŶé práĐe ďežŶého Đharakteru, ako Ŷapríklad zatepleŶie ďudoǀǇ, ǀýŵeŶa okieŶ a 
podoďŶe, je ŵožŶé a zǀäčša aj žiadúĐe proces ǀerejŶého oďstaráǀaŶia skoŶčiť ǀ doďe ϯ až ϰ ŵesiaĐoǀ.  

ďͿ Výǀoj s Ŷáŵietkaŵi – Pri takoŵto sĐeŶári sú ǀ ráŵĐi predŵetŶého ǀerejŶého oďstaráǀaŶia podaŶé ŶáŵietkǇ zo 

straŶǇ jedŶého, aleďo ǀiaĐerýĐh záujeŵĐoǀ, resp. uĐhádzačoǀ. V takoŵto ǀýǀoji Ŷastáǀa koŵplikáĐia a predĺžeŶie 
trǀaŶia po ǀǇhláseŶí ǀerejŶého oďstaráǀaŶia. V toŵto ďode je ŵožŶé podať ŶáŵietkǇ podľa § ϭϳϬ ods. ϯ )ákoŶa č. 
ϯϰϯ/ϮϬϭϱ [ϲ], ako Ŷapríklad ŶáŵietkǇ proti súťažŶýŵ podkladoŵ, ŶáŵietkǇ proti ǀǇlúčeŶiu, ŶáŵietkǇ proti 
ǀǇhodŶoteŶiu poŶúk a podoďŶe. NásledŶe ŵusí úrad ǀ lehote ϯϬ dŶí odo dňa doručeŶia koŵpletŶej dokuŵeŶtáĐie 
ǀǇdať rozhodŶutie ǀ predŵetŶej ǀeĐi. V ojediŶelýĐh prípadoĐh doĐhádza k predĺžeŶiu lehotǇ Ŷa ǀǇdaŶie tohto 
rozhodŶutia ;Ŷapr. ǀerejŶý oďstaráǀateľ Ŷedoručí koŵpletŶú dokuŵeŶtáĐiu, je potreďŶé ǀǇpraĐoǀaŶie odďorŶého 
staŶoǀiska, resp. zŶaleĐkého posudku pre účelǇ ǀǇdaŶia rozhodŶutiaͿ. Úrad ŵƀže ǀǇdať rozhodŶutie podľa § ϭϳϰ 
zákoŶa o ǀerejŶoŵ oďstaráǀaŶí, ktorýŵ zastaǀí koŶaŶie o preskúŵaŶie úkoŶoǀ kontroloǀaŶého, zaŵietŶe ŶáŵietkǇ ǀ 
zŵǇsle § ϭϳϱ ods. ϯ zákoŶa o ǀerejŶoŵ oďstaráǀaŶí aleďo Ŷariadi odstráŶiť protipráǀŶǇ staǀ, resp. úrad ŵƀže Ŷariadiť 
aj zrušiť použitý postup zadáǀaŶia zákazkǇ podľa § ϭϳϱ ods. ϭ zákoŶa o ǀerejŶoŵ oďstaráǀaŶí. Po ŶadoďudŶutí 
práǀoplatŶosti predŵetŶého rozhodŶutia sa proces ǀraĐia do prieďehu plǇŶulého ǀýǀoja podľa ďodu aͿ. TeŶto proĐes 
taktiež reprezeŶtuje oďrázok 1.  

ĐͿ Výǀoj s Ŷáŵietkaŵi a odǀolaŶíŵ ǀoči rozhodŶutiu – V koŶaŶí o preskúŵaŶie úkoŶoǀ koŶtroloǀaŶého začatoŵ do 

ϯϭ. deĐeŵďra ϮϬϮϮ ŵožŶo podať proti rozhodŶutiu podľa § ϭϳϱ zákoŶa o ǀerejŶoŵ oďstaráǀaŶí odvolanie. Tento 

proĐes ǀerejŶého oďstaráǀaŶia ŵƀžeŵe poǀažoǀať za Ŷajdlhší. Postup je zhodŶý ako ǀ predĐhádzajúĐej sĐhéŵe ͚Výǀoj 
s Ŷáŵietkaŵi͛, až do ďodu, kedǇ rozhodŶutie úradu ŶeŶadoďudŶe práǀoplatŶosť, Ŷakoľko príde k odǀolaŶiu ǀoči 
predŵetŶéŵu rozhodŶutiu. MožŶosť podať ŶáŵietkǇ ŵá ǀ prípade rozhodŶutia podľa § ϭϳϱ ods. ϭ )ákoŶa o ǀerejŶoŵ 
oďstaráǀaŶí [ϲ] každý uĐhádzač aleďo záujeŵĐa. O opodstatŶeŶosti tohto odǀolaŶia ŶásledŶe rozhoduje ‘ada úradu. 
‘ada ŵƀže zastaǀiť koŶaŶie, potǀrdiť rozhodŶutie úradu aleďo zŵeŶiť rozhodŶutie úradu. Na ǀǇdaŶie rozhodŶutia ŵá 
‘ada ϰϱ dŶí odo dňa podaŶia odǀolaŶia. Proti rozhodŶutiu ‘adǇ o odǀolaŶí ŶeŵožŶo podať opraǀŶý prostriedok. 

‘ozhodŶutie ‘adǇ o odǀolaŶí je preskúŵateľŶé súdoŵ. Žaloďa ŵusí ďǇť podaŶá do ϯϬ dŶí odo dňa doručeŶia 
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rozhodŶutia ‘adǇ o odǀolaŶí. Po spráǀoplatŶeŶí rozhodŶutia ǀ predŵetŶoŵ ǀerejŶoŵ oďstaráǀaŶí sa proĐes opäť 
ǀraĐia do plǇŶulého prieďehu, kde priĐhádza ŶásledŶe k podpisu zŵluǀǇ a zhotoǀeŶiu diela. 

V tejto súǀislosti je potreďŶé poǀedať, že ŶáŵietkǇ ŵƀžu ďǇť ǀ predŵetŶoŵ ǀerejŶoŵ oďstaráǀaŶí podáǀaŶé 
ǀiaĐerýŵi uĐhádzačŵi aleďo záujeŵĐaŵi aj opakoǀaŶe. OpakoǀaŶe podáǀaŶé ŶáŵietkǇ ŵƀžu ǀǇtǀoriť ĐǇkliĐký proces, 

ktorý ŵƀže trǀať Ŷiekoľko ŵesiaĐoǀ a ǀ horšíĐh prípadoĐh až Ŷiekoľko rokoǀ. To predlžuje ŶásledŶe Đelý proces 

ǀerejŶého oďstaráǀaŶia. PredlžoǀaŶie proĐesu ǀerejŶého oďstaráǀaŶia ŵá za Ŷásledok, že predpokladaŶá hodŶota 
zákazkǇ Ŷeodráža reálŶe ĐeŶǇ po ukoŶčeŶí spoŵíŶaŶého ĐǇkliĐkého proĐesu spƀsoďeŶého opakoǀaŶýŵi Ŷáŵietkaŵi. 
Neustále zǀǇšoǀaŶie ĐieŶ staǀeďŶýĐh ŵateriáloǀ a ŶeaktuálŶosť ǀǇsúťažeŶej ĐeŶǇ úspešŶého uĐhádzača ŵƀže 
spƀsoďiť aj situáĐiu, že úspešŶý uĐhádzač odstúpi od zŵluǀǇ, Ŷakoľko Ŷeǀie zrealizoǀať predŵet zákazkǇ za 
zazŵluǀŶeŶú ĐeŶu. 

Dňa ϯϭ.Ϭϯ.ϮϬϮϮ Ŷadoďudol účiŶŶosť zákoŶ č. ϯϵϱ/ϮϬϮϭ ). z., ktorýŵ sa ŵeŶí a dopĺňa zákoŶ č. ϯϰϯ/ϮϬϭϱ ). z. o 
ǀerejŶoŵ oďstaráǀaŶí a o zŵeŶe a doplŶeŶí ŶiektorýĐh zákoŶoǀ ǀ zŶeŶí ŶeskoršíĐh predpisoǀ a ktorýŵ sa ŵeŶia a 
dopĺňajú Ŷiektoré zákoŶǇ. Účeloŵ tejto ŶoǀelǇ ďolo okreŵ iŶého zrýĐhliť a zefektíǀŶiť proĐes ǀerejŶého oďstaráǀaŶia s 
ohľadoŵ Ŷa jeho dÍžku. Túto zŵeŶu reprezeŶtuje oďrázok Ϯ. 

 

 

Obr. 1: “Đhéŵa proĐesu oďstaráǀaŶia staǀeďŶýĐh práĐ ǀo ǀerejŶýĐh oďstaráǀaŶiaĐh ǀǇhláseŶýĐh od ϭ.ϭ.ϮϬϮϯ ;zdroj: 

autori) 

 

dͿ Výǀoj s Ŷáŵietkaŵi a súdŶe preskúŵaŶie zákoŶŶosti rozhodŶutí – V koŶaŶí o preskúŵaŶie úkoŶoǀ koŶtroloǀaŶého 
začatoŵ od ϭ. jaŶuára ϮϬϮϯ ŶeŵožŶo podať odvolanie proti rozhodŶutiu podľa § ϭϳϱ zákoŶa o ǀerejŶoŵ oďstaráǀaŶí. 
Postup je zhodŶý ako ǀ predĐhádzajúĐej sĐhéŵe ͚Výǀoj s Ŷáŵietkaŵi͛. )ŵeŶa ale Ŷastáǀa ǀ zaǀedeŶí 
jedŶoiŶštaŶčŶého adŵiŶistratíǀŶeho koŶaŶia Ŷa úrade. )ákoŶŶosť rozhodŶutia úradu je ŵožŶé preskúŵať súdoŵ. 
Účeloŵ tejto zŵeŶǇ ďǇ ŵalo ďǇť skráteŶie dĺžkǇ ǀerejŶýĐh oďstaráǀaŶí. 

 

 

Návrh opatreŶí zaďraňujúĐiĐh predlžovaŶiu oďstarávaŶia staveďŶýĐh práĐ 

Ako ďolo ǀǇššie spoŵeŶuté, rƀzŶe sĐhéŵǇ proĐesoǀ oďstaráǀaŶia ŵajú rƀzŶu dĺžku trǀaŶia. Je potreďŶé zaŵerať sa 
Ŷajŵä Ŷa zefektíǀŶeŶie a urýĐhleŶie Đelého proĐesu, Ŷakoľko predlžoǀaŶie ŵá ǀ ŵŶohýĐh prípadoĐh ǀplǇǀ aj Ŷa 
ǀýsledŶú suŵu zhotoǀeŶého diela a jeho úspešŶú realizáĐiu. 

Eǆistuje ǀiaĐero ŵožŶostí, ako ďǇ sa dal Đelý proĐes urýĐhliť, čo ďǇ ǀýrazŶe Ŷapoŵohlo k fiŶálŶeŵu priďlížeŶiu 
ǀýsledŶej suŵǇ k predpokladaŶej hodŶote zákazkǇ. 

Ako prǀé priĐhádza do úǀahǇ ŵožŶosť zastaǀiť zjaǀŶe ŶedƀǀodŶé ŶáŵietkǇ. IŶštitút zjaǀŶe ŶedƀǀodŶýĐh Ŷáŵietok ďol 
súčasťou ǀǇššie spoŵíŶaŶej ŶoǀelǇ zákoŶa o ǀerejŶoŵ oďstaráǀaŶí. Úrad ŵá teda ŵožŶosť zastaǀiť koŶaŶ ie, ak je 
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ŵiŵo rozuŵŶú poĐhǇďŶosť zrejŵé, že ŶáŵietkǇ sú zjaǀŶe ŶedƀǀodŶé. TeŶ, kto podá zjaǀŶe ŶedƀǀodŶú Ŷáŵietku, 

zodpoǀedá ǀ zŵǇsle § ϭϳϰ ods. ϯ zákoŶa o ǀerejŶoŵ oďstaráǀaŶí za škodu, ktorá týŵ iŶéŵu ǀzŶikŶe. VǇššie uǀedeŶé 
ustaŶoǀeŶie zákoŶa o ǀerejŶoŵ oďstaráǀaŶí ďǇ ǀo ǀeľkej ŵiere ŵohlo odradiť od podáǀaŶia teŶdeŶčŶýĐh Ŷáŵietok, 
ktoré sú podáǀaŶé Ŷajŵä za účeloŵ predĺžeŶia aleďo skoŵplikoǀaŶia proĐesu ǀerejŶého oďstaráǀaŶia. Je ǀšak treďa 
pozŶaŵeŶať, že ǀeľŵi dƀležité akýŵ spƀsoďoŵ ďude k toŵuto iŶštitútu pristupoǀaŶé ǀ aplikačŶej praǆi. 

Druhou ŵožŶosťou je profesioŶalizáĐia zaŵestŶaŶĐoǀ, ktorí sú zodpoǀedŶí za proĐes ǀerejŶého oďstaráǀaŶia, Ŷakoľko 
ǀ ŵŶohýĐh prípadoĐh priĐhádza k ŶedďaŶliǀosti zo straŶǇ týĐhto zaŵestŶaŶĐoǀ. Tá je spƀsoďeŶá ǀ ŵŶohýĐh prípadoĐh 
ŶedostatočŶou úroǀňou kǀalifikáĐie, resp. skúseŶostí Ŷajŵä pri koŵplikoǀaŶejšíĐh zákazkáĐh, ktoré si ǀǇžadujú 
ŶáročŶejšiu prípraǀu a ǀäčšiu ŵieru skúseŶostí, ale aj určité pozŶatkǇ o predŵete ǀerejŶého oďstaráǀaŶia. Mieru 
profesioŶalizáĐie ďǇ dokázali zǀýšiť odďorŶé školeŶia, diskusie a ǁorkshopǇ. 

V súčasŶosti sa do popredia dostáǀa profesioŶalizáĐia ǀerejŶého oďstaráǀaŶia a spolu s ňou iŶštitút odďorŶého 
garaŶta pre ǀerejŶé oďstaráǀaŶie. OdďorŶý garaŶt je fǇziĐkou osoďou aleďo práǀŶiĐkou osoďou, ktorá splŶila zákoŶoŵ 
staŶoǀeŶé predpokladǇ spočíǀajúĐe ǀ preukázaŶí odďorŶej praǆi a ǀo ǀǇkoŶaŶí skúšok. NásledŶe úrad takúto osoďu 
zapíše do )ozŶaŵu odďorŶýĐh garaŶtoǀ. Nakoľko dŶes je poskǇtoǀaŶie služieď ǀ oďlasti ǀerejŶého oďstaráǀaŶia 
ǀoľŶou žiǀŶosťou a ǀǇkoŶáǀať ju ŵƀže takŵer ktokoľǀek, profesioŶalizáĐiu ǀerejŶého oďstaráǀaŶia ako takú ŵožŶo 
poǀažoǀať za krok spráǀŶǇŵ sŵeroŵ. IŶštitút odďorŶého garaŶta a ǀlastŶe profesioŶalizáĐia ǀerejŶého oďstaráǀaŶia 
ako taká ďǇ ŵala zǀýšiť ŵieru traŶspareŶtŶosti a skǀalitŶiť Đelý proĐes oďstaráǀaŶia.  

 

 

Diskusia 

VǇššie uǀedeŶé ŵožŶosti slúžiaĐe k zefektíǀŶeŶiu proĐesu ǀerejŶého oďstaráǀaŶia sú Ŷáǀrhŵi autoroǀ. Je ǀšak otázŶe, 
či po zapraĐoǀaŶí preukážu takéto ŶáǀrhǇ dostatočŶú ŵieru efektiǀitǇ a saŵotŶého urýĐhleŶia proĐesu ǀerejŶého 
oďstaráǀaŶia staǀeďŶýĐh práĐ. 

Bude potreďŶé dlhodoďé sledoǀaŶie jedŶotliǀýĐh proĐesoǀ a taktiež ŶáǀrhǇ aj iŶýĐh ŵožŶostí pre zefektíǀŶeŶie. To 
ďude ŵať za Ŷásledok pozitíǀŶǇ dopad Ŷa Đelý proĐes z hľadiska dĺžkǇ a taktiež kǀalitǇ. 

 

 

Záver 

Cieľoŵ ǀerejŶého oďstaráǀaŶia je hospodárŶe ŶakladaŶie s ǀerejŶýŵi zdrojŵi. V ŵŶohýĐh prípadoĐh Ŷastáǀajú ǀ 
proĐese určité proďléŵǇ, ktoré ďoli uǀedeŶé ǀ tejto puďlikáĐii. Tieto proďléŵǇ ŵajú ŵŶohokrát za Ŷásledok predĺžeŶie 
trǀaŶia ǀerejŶého oďstaráǀaŶia a s týŵ súǀisiaĐe ŶaǀýšeŶie fiŶálŶej ĐeŶǇ za dielo. Je jasŶé, že Ŷeďude ŵožŶé 
zefektíǀŶiť ǀšetkǇ proĐesǇ ǀerejŶého oďstaráǀaŶia, Ŷakoľko každá súťaž je špeĐifiĐká a líši sa úroǀňou ŶáročŶosti ale aj 
okolŶosťaŵi, ktoré spreǀádzajú jej ǀǇhláseŶie. Bude potreďŶé ŶaǀrhŶúť ǀiaĐero opatreŶí, ktoré Ŷapoŵƀžu k čo 
ŶajǀǇššej ŵožŶej hospodárŶosti. TeŶto čláŶok poŶúka Ŷiekoľko ŵožŶostí, ktoré ďǇ ŵali ŶapoŵƀĐť k želaŶéŵu efektu. 
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Vliv typu zeleŶé střeĐhy Ŷa provozŶí Ŷáklady v doďě eŶergetiĐké krize  
 

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

Martin Mohapl1; JaŶ Jílek2; OŶdřej Porǁisz3 
)aradeŶie čláŶku: OdďorŶý  

 

 

Abstrakt  

ČláŶek pojedŶáǀá o vlivu zeleŶé střeĐhǇ Ŷa ŶákladǇ spojeŶé s proǀozeŵ daŶé ďudoǀǇ ǀ oďdoďí eŶergetiĐké 
krize. Nejprǀe jsou staŶoǀeŶǇ ŶákladǇ Ŷa eŶergie dle situaĐe před eŶergetiĐkou krizí, kde poroǀŶáǀáŵe ǀíĐe 
tǇpů zeleŶýĐh střeĐh a jejiĐh ǀliǀǇ Ŷa eŶergetiĐkou ŶáročŶost. V dalšíĐh kroku započítáǀáŵe Ŷárůst ĐeŶ za 
staǀeďŶí práĐe ǀ oďdoďí Ŷoǀé ĐeŶoǀé úroǀŶě. Proti této částĐe je ǀ dalšíŵ kroku staŶoǀeŶ Ŷáklad Ŷa 
energie, který ďǇl ǀǇpočteŶ poŵoĐí ŶárodŶího kalkulačŶího Ŷástroje a teŶ je přepočteŶ dle ĐeŶǇ za eŶergie 
v oďdoďí eŶergetiĐké krize. Na koŶĐi je staŶoǀeŶa prostá doďa ŶáǀratŶosti iŶǀestiĐe.       

 

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. 

 

Klíčová slova: )eleŶá střeĐha, EŶergie, EŶergetiĐká krize, ProǀozŶí ŶákladǇ, Růst ĐeŶ 

 

Keywords: Green roof, Energy, Energy crisis, Operating costs, Rising prices 

 

 

 

Obr. 1: Graf růstu ĐeŶǇ eŶergie ǀ roce 2022. [1] 

 

 

SituaĐe před eŶergetiĐkou krizí 
SituaĐe ǀe staǀeďŶiĐtǀí před eŶergetiĐkou krizí ďǇla ŶeŵéŶě jedŶoduĐhá jako situaĐe ďěheŵ krize, jelikož se ĐeŶǇ 
staǀeďŶíĐh ŵateriálů vyšplhalǇ k historiĐkýŵ rekordůŵ. IzolačŶí ŵateriálǇ jako ďǇl eǆpaŶdoǀaŶý polǇstǇreŶ šlǇ 
skokoǀě Ŷahoru o Ŷěkolik desítek proĐeŶt, aǀšak ceŶǇ eŶergií ŶezazŶaŵeŶáǀalǇ ǀǇsoké ǀýkǇǀǇ do doďǇ ǀálečŶého 
koŶfliktu Ŷa UkrajiŶě.  

                                                      
1 Ing. Martin Mohapl, Ph.D., VUT v BrŶě, Fakulta staǀeďŶí 
2 IŶg. et IŶg. JaŶ Jílek, VUT ǀ BrŶě, Fakulta staǀeďŶí 
3 IŶg. OŶdřej Porǁisz, VUT ǀ BrŶě, Fakulta staǀeďŶí 



 RočŶík: VI, Číslo: 2/2022 

  Str. 13 z 55 

Na poroǀŶáŶí ĐeŶ proǀozŶíĐh eŶergii ďǇl ǀǇďráŶ refereŶčŶí oďjekt ďǇtoǀého doŵu, který ďǇl zpraĐoǀáŶ do fáze 
projektoǀé dokuŵeŶtaĐe pro staǀeďŶí poǀoleŶí. Součástí dokuŵeŶtaĐe ďǇl eŶergetiĐký štíteĐh ďudoǀǇ. Důležitýŵi 
údaji pro ǀǇpraĐoǀáŶí ďǇlǇ zejŵéŶa ǀýpočtǇ prostupů tepla koŶstrukĐe, které ďǇlǇ ŶásledŶě ǀkládáŶǇ do Ŷástroje pro 
staŶoǀeŶí ŵŶožstǀí eŶergie potřeďŶé pro proǀoz ďudoǀǇ. SaŵotŶé ǀýpočtǇ Ŷejsou přílohou aŶi součástí této studie. 
BǇtoǀý důŵ ďǇl ǀǇtápěŶ poŵoĐí koŶdeŶzačŶího plǇŶoǀého kotle, ďereŵe tedǇ údaje, které se ǀztahují k ĐeŶě za 
jedŶotkǇ zeŵŶího plǇŶu. 

Na půǀodŶíŵ oďjektu ďǇla ŶaǀržeŶa ploĐhá střeĐha s PVC folií, která ǀ alterŶatiǀŶíĐh případeĐh ďǇla ŶahrazeŶa 
růzŶýŵi tǇpǇ střeĐh s rozdílŶou horŶí ǀrstǀou. PrǀŶí ďǇla střeĐha s praŶýŵ říčŶíŵ kaŵeŶiǀeŵ. Druhý tǇpǇ ďǇl 
eǆteŶziǀŶí zeleŶá střeĐha a posledŶíŵ tǇpeŵ ďǇla iŶteŶziǀŶí zeleŶá střeĐha s ǀǇsokou tloušťkou suďstrátu.      

 

Typy zeleŶýĐh střeĐh 

 StřeĐha s kamenivem 

 

Obr. 2: SĐhéŵa střešŶí krǇtiŶǇ s kamenivem. [2] 

 

JedŶá se o koŶstrukĐi ŶeŶáročŶou Ŷa realizaĐi a s Ŷízkýŵi pořizoǀaĐíŵi ŶákladǇ. TepelŶě izolačŶí ǀlastŶosti jsou na 

doďré úroǀŶi. Bezúdržďoǀá střeĐha s oďčasŶou koŶtrolou a reǀizí střešŶíĐh ǀpustí. 

 EǆteŶziǀŶí zeleŶá střeĐha 

 

Obr. 3: SĐhéŵa eǆteŶziǀŶí zeleŶé střeĐhǇ. [2] 

 

StřešŶí skladďa s ŶáročŶějšíŵi požadaǀkǇ Ŷa realizaĐi a s ǀǇššíŵi pořizoǀaĐíŵi ŶákladǇ Ŷež u ǀariaŶtǇ předĐhozí. 
EŶergetiĐká hodŶotǇ Ŷa ǀýďorŶé úroǀŶi. ReǀizŶí ŶákladǇ a údržďa častější, Ŷikoli ǀšak ŶákladŶá, protože se jedŶá o 
ďezúdržďoǀý tǇp zeleŶé střeĐhǇ. Údržďa se týká zejŵéŶa koŶtrolǇ ǀpustí a oďčasŶého ǀǇpleǀeleŶí. 
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 IŶteŶziǀŶí zeleŶá střeĐha 

 

Obr. 4: SĐhéŵa iŶteŶziǀŶí zeleŶé střeĐhǇ. [2] 

 

Tento tǇp střeĐhǇ je ǀelŵi ŶákladŶý, jedŶá se o střeĐhu, které ǀǇžaduje praǀidelŶou údržďu. EŶergetiĐké hodŶotǇ jsou 
Ŷa ǀýďorŶé úroǀŶi ǀzhledeŵ k tloušťĐe suďstrátu. NosŶé koŶstrukĐe u těĐhto tǇpů zeleŶýĐh střeĐh je před proǀedeŶíŵ 
ŶutŶo statiĐkǇ posoudit, aďǇ Ŷedošlo ke zďorĐeŶí. 

 

Náklady Ŷa realizaĐi ploĐhýĐh střeĐh 

NákladǇ Ŷa realizaĐi jedŶotliǀýĐh tǇpů střeĐh ďǇlǇ staŶoǀeŶǇ dle rozpočtoǀého softǁaru BuildPoǁerS v oďdoďí prǀŶího 
pololetí roku ϮϬϮϮ. StřeĐha ŵá daŶý tǀar a daŶou ploĐhu stejŶou pro ǀšeĐhŶǇ ŵodelǇ, aďǇ došlo k spráǀŶéŵu 
poroǀŶáŶí. 

 

Taď. ϭ: CeŶa realizaĐe ploĐhýĐh střeĐh v oďdoďí ϮϮ/I. [2] 

Typ střeĐhy Cena realizace [EUR] 

PS1 29 855 

PS2 32 329 

PS3 35 820 

 

Spotřeďa eŶergie budovy s daŶýŵ typeŵ ploĐhé střeĐhy 

Výpočet potřeďǇ eŶergie ďǇl staŶoǀeŶ dle NKN ;ŶárodŶího kalkulačŶího ŶástrojeͿ. Do ǀýpočtu ďǇlǇ ǀložeŶǇ ǀeškeré 
ǀstupŶí hodŶotǇ potřeďŶé pro určeŶí spráǀŶé hodŶotǇ eŶergie – ploĐha koŶstrukĐí, součiŶitele prostupu tepla 

koŶstrukĐí, tepelŶé zdroje, geoŵetriĐké ǀlastŶosti ďudoǀǇ aj. 

 

Tab. 2: Spotřeďa eŶergie ďudoǀǇ s daŶou střeĐhou v oďdoďí ϮϮ/I. [2] 

Typ střeĐhy 
MŶožství eŶergie 

[kWh/rok] 

PS1 74 742 

PS2 74 131 

PS3 73 988 

 

Výstupeŵ z ŶárodŶího kalkulačŶího Ŷástroje ďǇl graf, který ǀǇzŶačoǀal spotřeďu eŶergie ǀ průďěhu Đelého roku. 
NeďǇlo zde započítáŶo osǀětleŶí, protože tǇp zeleŶé střeĐhǇ ŶeoǀliǀŶí Ŷáklad Ŷa osǀětleŶí. Z grafu lze také ǀǇčíst, že 
ŶákladǇ Ŷa proǀoz jsou ŶejǀǇšší ǀ ziŵŶíŵ oďdoďí. 
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Obr. 5: Potřeďa eŶergie Ŷa proǀoz ďudoǀǇ. [3] 

 

 

Náklady Ŷa provoz před krizí 
) grafu č. ϭ lze ǀǇčíst, že ǀ oďdoďí 6.1.ϮϬϮϮ, kdǇ ďǇla zpraĐoǀáŶa studie Ŷa spotřeďu eŶergie ďǇla ĐeŶa za ϭ MWh 

11,63 EUR. KdǇž tedǇ ǀǇŶásoďíŵe ĐeŶu za jedŶotku eŶergie počtem kWh z ǀýpočtu a přepočteŵe, dostaneme 

ŶásledujíĐí čísla. 

 

Tab. 3: NákladǇ Ŷa proǀoz ďudoǀǇ za rok v oďdoďí ϮϮ/I. [autor] 

Typ střeĐhy Cena [EUR] 

PS1 869,25 

PS2 862,14 

PS3 860,48 

 

NákladǇ Ŷa proǀoz jsou ŶejŵeŶší u ǀariaŶtǇ č. ϯ s iŶteŶziǀŶí střeĐhou, Đož je ǀzhledeŵ k ŶejŵeŶší eŶergetiĐké 
ŶáročŶosti střeĐhǇ odpoǀídajíĐí. 

 

 

SituaĐe ďěheŵ eŶergetiĐké krize 

SituaĐe se oǀšeŵ po započetí ǀálečŶýĐh aktiǀit prudĐe zŵěŶila. CeŶǇ eŶergií šly Ŷahoru o desítkǇ proĐeŶt. A ǀ oďdoďí 
čerǀeŶĐe a srpŶa ĐeŶǇ dosáhlǇ ŵeziročŶíĐh ǀrĐholů. 

 

Náklady Ŷa realizaĐi ploĐhýĐh střeĐh 

NákladǇ Ŷa ŵateriál a práĐi ďěheŵ roku rostlǇ jeŶ o zhruba 6 % a cena se tedy pohybovala v těĐhto hodŶotáĐh. 

 

Tab. 4: CeŶa realizaĐe ploĐhýĐh střeĐh ǀ oďdoďí ϮϮ/Ϯ. [2] 

Typ střeĐhy Cena realizace [EUR] 

PS1 31 646 

PS2 34 268 

PS3 37 969 
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Potřeďa eŶergie se ǀ záǀislosti Ŷa stejŶýĐh ŵateriáloǀýĐh a geoŵetriĐkýĐh ǀlastŶosteĐh ŶezŵěŶila a ǀǇĐházíŵe tedǇ 
z taďulkǇ č.Ϯ. 

 

Náklady Ŷa provoz ďěheŵ krize 

CeŶǇ eŶergií ǀšak šlǇ strŵě ǀzhůru a v oďdoďí čerǀeŶĐe a prosiŶĐe se ĐeŶa ϭ MWh zeŵŶího plǇŶu ǀǇšplhala až Ŷa 
ϯϯ,ϰϲϳ EUR. Na základě tohoto růstu ďǇ pak ĐeŶǇ za proǀoz ďǇtoǀého doŵu ďǇlǇ ŶásledujíĐí. 

 

 Tab. 5: NákladǇ Ŷa proǀoz ďudoǀǇ ǀ oďdoďí ϮϮ/II. [autor] 

Typ střeĐhy Cena [EUR] 

PS1 2 501,4 

PS2 2 480,9 

PS3 2 476,2 

 

CeŶa eŶergií se Ŷáŵ zǀedla ďěheŵ krize o 300%. 

 

Závěr  

V půǀodŶí studii, která ďǇla zpraĐoǀáŶa Ŷa doďu ŶáǀratŶosti iŶǀestiĐe, která se ǀkládala do rekoŶstrukĐe ǀrĐhŶího 
pláště zeleŶé střeĐhǇ ďǇlo ǀǇpočítáŶo, že iŶǀestiĐe ďǇ se ǀrátila ǀ případě střeĐhǇ s kamenivem za 17 let, v případě 
eǆteŶziǀŶí zeleŶé střeĐhǇ za 18 let, resp. 20 let v případě iŶteŶziǀŶí zeleŶé střeĐhǇ. 

TǇto hodŶotǇ ale počítalǇ se staŶdartŶíŵ růsteŵ ĐeŶǇ eŶergie. V případě takto rapidŶího ŶaǀýšeŶí ĐeŶǇ ďǇ se investice 

do ǀhodŶějšího zatepleŶí a proǀedeŶí ploĐhé střeĐhǇ ǀrátila ŵŶoheŵ dříǀe. 

)a předpokladu, že ďǇ ĐeŶa zůstala dlouhodoďě Ŷa tak ǀǇsoké ĐeŶoǀé úroǀŶi je ŶáǀratŶost iŶǀestiĐe ǀ případě střeĐhǇ 
s kamenivem 6 let, v případě eǆteŶziǀŶí zeleŶé střeĐhǇ je Ŷáǀrat iŶǀestiĐe za 7 let a v případě posledŶí iŶteŶziǀŶí 
zeleŶé střeĐhǇ je to 8 let. Ve ǀýpočteĐh ďǇlo počítáŶo s reálŶou doďou ŶáǀratŶosti.  

TreŶd rǇĐhlýĐh růstů ĐeŶ oǀšeŵ Ŷepokračuje a ǀ oďdoďí koŶĐe roku ϮϬϮϮ se ĐeŶa poŵalu ǀraĐí do ŶižšíĐh hodnot, 

nelze tedy s přesŶostí říĐi, jakýŵ sŵěreŵ se eŶergie ďudou oďraĐet a ǀ záǀislosti zŵíŶěŶýĐh faktů odhadoǀat 
ŶáǀratŶost těĐhto iŶǀestiĐ.  
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Účinnosť technológie prevetrávaných podláh 
 

The effectiveness of ventilated floor technology 
 

SiŵoŶa MiĐhaliskoǀá1; Rastislav Ingeli2 
ZaradeŶie čláŶku: OdďorŶý 

 

 

Abstrakt  

Všetky staǀďy a staǀeďŶé koŶštrukĐie postupoŵ času degradujú ǀekoŵ, ale aj ǀplyǀoŵ ŶedostatočŶej aleďo 
žiadŶej údržďy, čo ŵá za Ŷásledok iĐh úplŶú aleďo čiastočŶú stratu žiǀotŶosti. TeŶto ŶežiadúĐi efekt  
zapríčiŶeŶé ǀlhkosťou,  ŶeŶastáǀajú leŶ pri historiĐkýĐh staǀďáĐh a oďjektoĐh s ĐhýďajúĐou fuŶkčŶou 
hydroizoláĐiou, ale oďjaǀujú sa aj v novostaǀďáĐh. Vlhkosť ŵá potoŵ za Ŷásledok ŶieleŶ degradáĐiu 
oďǀodoǀej koŶštrukĐie, ale aj zǀyšoǀaŶie tepelŶýĐh strát. TeĐhŶológia odǀetráǀaŶýĐh podláh, Ŷajŵä jej 
účiŶŶosť, je podĐeňoǀaŶá a zǀyčajŶe sa použíǀa len ako doplŶkoǀá ǀ koŵďiŶáĐii s inou technológiou. 

Príspeǀok sa zaoďerá ŵierou účiŶŶosti saŶačŶej teĐhŶológie ďojujúĐej so ǀzlíŶajúĐou ǀlhkosťou a ŶásledŶou 
deštrukĐiou jedŶotliǀýĐh koŶštrukčŶýĐh prǀkoǀ. 

 

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. 

 

Kľúčové slová: SaŶáĐia, OdǀetráǀaĐí systéŵ, VzduĐhoǀá dutiŶa, Vlhkosť, ProtiǀlhkostŶá aŶalýza 

 

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

 

 

 

Fig. 1: Surface layer destroyed by moisture 

                                                      

1 Ing, Simona Michaliskoǀá, 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]. 

 

 

Fig. 1: Illustration of air flow in a ventilated layer. 

 

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 recyĐlaďle. The ǀalue of therŵal ĐoŶduĐtiǀity λ ǀaries arouŶd Ϭ,040-0,080 �/�.�, 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 A1. 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 apartŵeŶt ďuildiŶg oŶ the street OkáŶikoǀá Ϯ iŶ Bratislaǀa. 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 %, ǁhiĐh is ǀery high ŵoisture. The CzeĐh staŶdard ČSN P ϳϯ ϬϲϭϬ [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. 

 

 

Fig. 2: Drainage pipe connection details where the red and yellow lines show the measurement level. 

 

 

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. 

 

 

Fig. 4: Course of relative humidity and air temperature in the period from 28.10.2022 to 02.11.2022 at the inlet hole. 

 

 

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 

Ϯϴ.ϭϬ.´ϮϮ 17,9 66,1 17,9 66,0 

Ϯϵ.ϭϬ.´ϮϮ 18,0 67,9 17,9 68,1 

ϯϬ.ϭϬ.´ϮϮ 18,0 68,2 17,7 67,7 

ϯϭ.ϭϬ.´ϮϮ 17,8 68,2 17,8 66,7 

Ϭϭ.ϭϭ.´ϮϮ 17,8 68,2 17,7 66,8 

ϬϮ.ϭϭ.´ϮϮ 17,9 68,2 17,8 67,5 
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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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PorovŶaŶie povrchových teplôt ŵedzi jedŶoplášťovou a vegetačŶou strechou 
 

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

Martin Zagyi1 Rastislav Ingeli2 
ZaradeŶie čláŶku: OdďorŶý 

 

 

Abstrakt  

PovrĐhǇ strešŶýĐh koŶštrukĐií sú ovplǇvŶeŶé voŶkajšíŵi a vŶútorŶýŵi vplǇvŵi prostredia . V toŵto čláŶku 
sú porovŶávaŶé teplotǇ vŶútorŶýĐh a voŶkajšíĐh plôĐh Ŷa testovaĐej koŵore s vegetačŶou a klasiĐkou 
streĐhou poŵoĐou siŵulačŶého prograŵu DesigŶBuilder. V závere čláŶku sú zhodŶoteŶé rozdiely 

povrĐhovýĐh teplôt ŵedzi jedŶotlivýŵi strešŶýŵi koŶštrukĐiaŵi. 
 

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. 

 

Kľúčové slová: VegetačŶá streĐha, povrĐhová teplota, eǆperiŵeŶtálŶa ďuŶka, siŵuláĐia 

 

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 Isover. 
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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 ŵaǆiŵuŵ teŵperature iŶ the DesigŶBuilder prograŵ ). 

The object model is simulated in the Bratislava location, for which the climate year Bratislava LO (TRY IWEC) is used. 

 

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 displaǇed iŶ graphs iŶ °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 

 

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. 

 

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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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, I 

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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ProĐesŶé listy staveďŶej koŶštrukĐie ako Ŷástroj pri ŵetodike zefektívŶeŶia údržďy 

 

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

Building Maintenance 

 

Martin Hanko 1; Eva JaŶkoǀiĐhoǀá 2; Silvia Ďuďek 3 
ZaradeŶie čláŶku: OdďorŶý 

 

 

Abstrakt  

UdržateľŶosť je ǀ súčasŶosti pojeŵ, s ktorýŵ sa ďudeŵe stretáǀať ǀ každej oďlasti, aj ǀ staǀeďŶíĐtǀe. Vo 
fáze užíǀaŶia staǀeďŶýĐh oďjektoǀ je ŵožŶosť oǀplyǀŶiť iĐh údržďu už ŵiŶiŵálŶa. Cieľoŵ príspeǀku je 
upozorŶiť Ŷa kǀalitŶú údržďu budov a to poŵoĐou jej pláŶoǀaŶia už počas Ŷáǀrhu staǀeďŶýĐh koŶštrukĐií. 
JedŶýŵ z Ŷástrojoǀ, ktorý Ŷáŵ pri toŵto pláŶoǀaŶí poŵáha je práǀe proĐesŶý list staǀeďŶej koŶštrukĐie. 
V príspeǀku je opísaŶý Ŷáǀrh ŵetodiky Ŷa zefektíǀŶeŶie údržďy staǀeďŶýĐh koŶštrukĐií s poukázaŶíŵ Ŷa 
ǀyužitie proĐesŶýĐh listoǀ. V príspeǀku sú ǀypraĐoǀaŶé proĐesŶé listy pre tri rôzŶe oďǀodoǀé koŶštrukĐie. 
 

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.  

 

Kľúčové slová: ProĐesŶý list, Údržďa, 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 

Competence Required: 

Minimum education, certificates from educational programs, 

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 Ŷot ǁork ďeloǁ +5°C.  DuriŶg the total dryiŶg tiŵe, the teŵperature 
ŵust Ŷot fall ďeloǁ +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 time in 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 aŶd suďstrate teŵperature aŶd ŵust Ŷot fall ďeloǁ + 5 °C. The coating does not apply during 

direct sunlight, strong wind and rain. WheŶ appliĐatioŶ duriŶg teŵperatures aďoǀe 25 °C, stroŶg ǁiŶd, 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 paiŶt ǁith a façade roller or paiŶt 
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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Využitie ŵaŶuálu údržďy staveďŶýĐh koŶštrukĐií vo faĐility ŵaŶageŵeŶte 

 

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

Martin Hanko 1; Eva JaŶkoviĐhová 2; Silvia Ďuďek 3 
ZaradeŶie čláŶku: OdďorŶý 

 

 

Abstrakt  

MaŶuál údržďy ďudov je hlavŶýŵ podkladoŵ pre správĐov ďudov aj faĐility ŵaŶažérov, práve tí ďy však 
mali zohrávať hlavŶú úlohu pri jeho vytváraŶí. Úlohou príspevku je oďjasŶiť podstatu ŵaŶuálu údržďy 
ďudov, čo ŵá oďsahovať, kedy sa používa a aké sú jeho ŵožŶosti využitia. V príspevku ďoli spraĐovaŶé jeho 
vyďraŶé časti pre tri variaŶty staveďŶýĐh oďvodovýĐh koŶštrukĐií ďudov Ŷa vyďraŶej adŵiŶistratívŶej 
budove. V súčasŶosti ďy ŵala ďyť práve udržateľŶosť v staveďŶíĐtve prioritou. Je potreďŶé zaďezpečiť 
ďezporuĐhovú a Ŷízko Ŷákladovú prevádzku ďudov, k čoŵu ŵôže prispieť práve kvalitŶé vypraĐovaŶie 
ŵaŶuálu. 
 

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. 

 

Kľúčové slová: StaveďŶé koŶštrukĐie, Údržďa, Facility management 

 

Keywords: Building Structures, Maintenance, 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] 
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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: 

Very Good 

Immediate troubleshooting. 

Cleaning. 

Renewal of protective coating (Thermoshield exterieur). 

Normal 
Troubleshooting. 

Renewal of protective coating (Thermoshield exterieur). 

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

Repair on emergency. 

 

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

V2: Reinforced Concrete Facade Construction + Contact Thermal Insulation System 

Maintenance Structure Maintenance Rules: 

Very Good 

Immediate troubleshooting. 

Cleaning. 

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

Normal 
Troubleshooting. 

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

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

Repair on emergency. 

 

Ta. 4.: Rules for the Maintenance of Structures  V3 

V3: ALL-GLASS FACADE CONSTRUCTION 

Maintenance Structure Maintenance Rules: 

Very Good 

Immediate troubleshooting. 

Washing. 

Replacing damaged glass. 

Normal 

Troubleshooting. 

Washing. 

Replacing damaged glass. 

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

Repair on emergency. 

 

 

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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Dôvody, pôvod a defiŶície koŶceptu IŶteligeŶtŶého ŵesta  
 

Reasons, Origin and Definitions of the Smart City concept  
 

Ondrej Gajniak 1 
ZaradeŶie čláŶku: OdďorŶý 

 

 

Abstrakt  

Tak ako ǀ zahraŶičí tak aj u Ŷás ǀ SR sa pojeŵ Sŵart City stáǀa čoraz populárŶejšíŵ a Ŷaďerá Ŷa ǀáhe, 
pričoŵ je čoraz otázŶejšie, čo to Sŵart City ǀlastŶe je. Táto otázka je dƀležitá, pretože ǀzŶikajú stále Ŷoǀé a 
Ŷoǀé defiŶíĐie, pričoŵ stále Đhýďa akákoľǀek ofiĐiálŶa aleďo práǀŶe releǀaŶtŶá defiŶíĐia. 
Je ŶepopierateľŶýŵ faktoŵ, že Sŵart City priŶáša ǀýhody tak dodáǀateľoŵ IKT a iŶýĐh teĐhŶolſgií, ako aj 
oďyǀateľoŵ ŵiest. V súǀislosti so Sŵart City sa stále ǀyŶára ŵŶožstǀo zaujíŵaǀýĐh otázok, pričoŵ 
Ŷajpálčiǀejšie je, či ǀieŵe spráǀŶe posúdiť aleďo zŵerať „IŶteligeŶĐiu“ či Chytrosť toho ktorého ŵesta a 
teda či ǀieŵe ǀyhodŶotiť, ktoré ŵestá patria ŵedzi ŶajiŶteligeŶtŶejšie, resp. či dokážeŵe zostaǀiť reďríček 
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. 

 

Kľúčové slová: IŶteligeŶtŶé ŵesto, DefiŶíĐia IŶteligeŶtŶého ŵesta, Dƀǀody ǀzŶiku IŶteligeŶtŶého ŵesta 

 

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 
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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 

liǀiŶg spaĐe per persoŶ ďetǁeeŶ Đities: ϭϱ ŵ² per persoŶ is the aǀerage iŶ RoŵaŶiaŶ Đities, Đoŵpared to ϯϲ ŵ² per 
persoŶ iŶ ItaliaŶ Đities aŶd ϰϬ ŵ² per persoŶ iŶ GerŵaŶ Đities.   

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 
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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 (O3). 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 "IoT") 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 

I 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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ZohľadŶeŶie podŵieŶok Ŷa staveŶisku pri Ŷávrhu vežových žeriavov 

 

Consideration of Construction Site Conditions when Designing Tower Cranes 
 

IǀaŶ Vaǀƌík1 
)aƌadeŶie čláŶku: OdďoƌŶý 

 

 

Abstrakt 

Pƌi pƌáĐi so žeƌiaǀŵi ǀplýǀa Ŷa tƌǀaŶie ǀýstaǀďy a s týŵ spojeŶé Ŷáklady ǀiaĐeƌo faktoƌoǀ. Okƌeŵ iŶýĐh to je 
ǀzdialeŶosť ŵiesta ŶakladaŶia a ǀykladaŶia, poǀeteƌŶostŶé podŵieŶky počas pƌáĐe, ŶáƌočŶosť pƌáĐe a 

sĐhopŶosti pƌaĐoǀŶíkoǀ. Tieto faktoƌy ale Ŷie sú zohľadŶeŶé ǀ parametroch strojov v teĐhŶiĐkýĐh listoĐh. 
Cieľoŵ tohto pƌíspeǀku je staŶoǀeŶie koefiĐieŶtoǀ, ktoƌé ŵƀžu ďyť použité pƌi Ŷáǀƌhu ǀežoǀýĐh žeƌiaǀoǀ 
pƌe ǀysoké ďudoǀy s ŵoŶolitiĐkou železoďetſŶu koŶštƌukĐiou a iĐh oǀeƌeŶie Ŷa pƌíklade koŶkƌétŶej staǀďy. 
 

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. 

 

Kľúčové slová: Vežoǀý žeƌiaǀ, OďjektiǀizáĐia Ŷáǀƌhu, Zariadenie staveniska, MoŶolitiĐké železoďetſŶoǀé koŶštƌukĐie 

 

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 

                                                      
1 IŶg. IǀaŶ Vaǀƌík, Faculty of Civil Engineering, Slovak University of Technology, Bratislava 
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the realization of 100 m3 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: 

tc = tn+tz+to+tv+to+ts (1) 

where: tc is total duration of the cycle in minutes; 

 tn duration of filling the basket, or of hanging the load in minutes; 

 tz 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: 

η = ;tp/tcͿ∙ϭϬϬ (2) 

where: η is crew utilization in %; 

 tp crew work time in minutes; 

 tc 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 ϳ ŵ, tuƌŶed it ďy ϳϬ° aŶd at the saŵe tiŵe ŵoǀed it ďy Ϯϱ ŵ. SuďseƋueŶtly, the ǁoƌkeƌs eŵptied the ďasket, 

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 ϴ.ϱ ŵ to oǀeƌĐoŵe the oďstaĐle, tuƌŶed ďy ϵϱ° aŶd at the saŵe tiŵe ŵoǀed it ďy ϯϮ.ϱ ŵ. Afteƌ 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 ϭϮ.ϱ ŵ to oǀeƌĐoŵe the oďstaĐle, tuƌŶed ďy ϭϰϱ° aŶd at the saŵe tiŵe ŵoǀed it ďy ϰϱ ŵ. TheŶ he loǁeƌed 
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: 0.75 m3 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: +ϵ°C +ϭϬ°C +Ϯϭ°C 

Weather: mostly cloudy mostly cloudy sunny 

Wind speed: 7 m.s-1 6 m.s-1 4 m.s-1 

Gusts of wind: 14.5 m.s-1 14 m.s-1 10 m.s-1 

Vertical distance: 7 m 8.5 m 12.5 m/4 m 

Horizontal distance: 25 m 32.5 m 45 m 

Angle of rotation: ϳϬ° ϵϱ° ϭϰϱ° 

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

Activity 
Measurement [min] Speed [m/min]/[rpm] Speed 

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] 

Activity 
Measurement [min] 

Speed 

[m/min]/[rpm] Speed 

ratio 
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] 

Activity 
Measurement [min] Speed [m/min]/[rpm] Speed 

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 

loĐated iŶ RužiŶoǀ, Bƌatislaǀa. The gƌouŶd plaŶ diŵeŶsioŶs 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 13th above-ground floor and from the 5th 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] 

 

 

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 ϭϰϬ EC-H6 7,100 €, the 
LIEBHERR 180 EC-H10 7,455 € aŶd the LIEBHERR ϮϴϬ EC-H12 12,000 €. The estiŵated houƌly ǁage of a ĐƌaŶe opeƌatoƌ 
is 12.50 €∙houƌ-1. The costs for the wages of the workers of the complex crew were determined on the basis of an 

average hourly wage of 10 €∙houƌ-1, 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 5th floor, 

2. LIEBHERR 140EC-H6, LIEBHERR 110 EC-B6 from 13th 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 
Total 

duration 

Number of 

months 
Total rent 

Price of 

labour 
Total price 

140EC-H6 135.7 days 5 ϱϮ ϰϲϯ € ϮϬϯ ϱϱϬ € Ϯϱϲ Ϭϭϯ € 

140EC-H6, 110 EC-B6 from 13th floor 98.0 days 4 ϲϬ ϬϮϱ € ϭϰϳ,ϬϬϬ € ϮϬϳ ϬϮϱ € 

140EC-H6, 110 EC-B6 from 5th floor 74.7 days 3 ϲϬ ϮϮϱ € ϭϭϮ ϬϱϬ € ϭϳϮ Ϯϳϱ € 

180 EC-H10 134.2 days 5 ϱϰ ϬϱϬ € ϮϬϭ ϯϬϬ € Ϯϱϱ ϯϱϬ € 

280 EC-H12 137.6 days 5 ϳϳ ϮϬϬ € ϮϬϲ ϰϬϬ € Ϯϴϯ ϲϬϬ € 

 

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

Type of crane 
Wall 

concreting 

Wall formwork Reinforcement 

transport 

Average 

utilization Assembly Disassembly 

only 140EC-H6 34,37 55,92 55,92 31,93 44,54 

140EC-H6, 110 EC-B6 from 13th floor 47,60 81,80 81,80 42,34 63,39 

140EC-H6, 110 EC-B6 from 5th 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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KoŶĐepčŶý Ŷávrh koŵuŶálŶeho vozidla s variaŶtŶýŵi pracovnýŵi nadstavbami 
 

Conceptual design of a municipal vehicle with a replaceable working 

superstructure  
 

Peter Holub1; Viktſria ChovaŶčíková2; Miroslav Nagy3; Andrej Korec4 
)aradeŶie čláŶku: OdďorŶý 

 

 

Abstrakt 

Príspevok sa zaoďerá Ŷávrhoŵ koŵuŶálŶeho vozidla ako uŶiverzálŶeho Ŷosiča Ŷadstavieď, ktorý ŶaĐhádza 
široké uplatŶeŶie Ŷajŵä v koŵuŶálŶej sfére pri letŶej a ziŵŶej údržďe Điest, ale aj v iŶýĐh oblastiach, ako 

poľŶohospodárstvo, lesŶíĐtvo a staveďŶíctvo. V týĐhto sféraĐh sa uplatňuje, Ŷajŵä vďaka doďrej svahovej 
a teréŶŶej dostupnosti, ovládateľŶosti a vǇužiteľŶosti na priestorovo oďŵedzeŶýĐh miestach, pri 

oďhospodarovaŶí horskýĐh a staveďŶýĐh plƀĐh. Tiež pri prevoze surovíŶ a ŵateriálov s vǇužitíŵ rƀzŶǇĐh 
nadstavieb a prídavŶýĐh zariadeŶí , ako sú klanicové a valŶíkové ŶadstavďǇ Ŷa prevoz, hydraulické ruky 

a priďližovaĐie štíty s navijakom Ŷa ŵaŶipuláĐiu.  

 

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. 

 

Kľúčové slová: KoŵuŶálŶe vozidlo, Nadstavba, ModulárŶosť, Fleǆiďilita 

 

Keywords: Municipal vehicle, Superstructure, Modularity, Flexibility 

 

 

 

   Obr. 1: VizualizáĐia koŵuŶálŶeho vozidla určeŶého pre variaŶtŶé ŶadstavďǇ 

 

 

Koncepcia koŵuŶálŶeho vozidla ako Ŷosiča variaŶtŶýĐh Ŷadstavieď 

AktuálŶe v ráŵĐi projektovej čiŶŶosti Ŷa Ústave dopravŶej teĐhŶikǇ a koŶštruovaŶia SjF STU v Bratislave veŶovaŶá 
pozorŶosť aj vývoju fleǆiďilŶýĐh ŵodulárŶǇĐh koŶštrukĐii ŵoďilŶýĐh praĐovŶýĐh strojov. V ráŵĐi projektu APVV ďola 
zaŵeraŶá pozorŶosť na vývoj koŵuŶálŶeho vozidla, ako ŵodulárŶeho Ŷosiča variaŶtŶýĐh Ŷadstavieď Ŷa ďáze iĐh 
jednoduĐhej vǇŵeŶiteľŶosti pre širokospektrálŶe vǇužitie.  

                                                      
1 Ing. Peter Holub, StrojŶíĐka fakulta STU v Bratislave 
2 IŶg. Viktſria ChovaŶčíková, StrojŶíĐka fakulta STU v Bratislave 
3 Ing. Miroslav Nagy, StrojníĐka fakulta STU v Bratislave 
4 IŶg. AŶdrej KoreĐ, StrojŶíĐka fakulta STU v Bratislave 
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KoŶĐepčŶý Ŷávrh vozidla zohľadňuje súčasŶé trendy vývoja a výroďǇ koŵuŶálŶǇĐh vozidiel ako Ŷosičov 
ŶajpoužívaŶejšíĐh koŵuŶálŶǇĐh Ŷadstavieď. Nosič ďol ŶavrhovaŶý tak, aďǇ spĺňal paraŵetre a kritéria EurſpskǇĐh 
a SloveŶskýĐh ŶariadeŶí a noriem, Ŷakoľko spadá do kategſrie vozidiel NϮ, čo sú vozidlá Ŷa prepravu Ŷákladu do 

hŵotŶosti ϯ,ϱ toŶǇ. Súčasťou Ŷorieŵ, ktoré vozidlo ŵusí spĺňať sú taktiež eŵisŶé ŶorŵǇ, Ŷa základe čoho ďol 
vǇŵedzeŶý výďer pohoŶu spĺňajúĐeho daŶé kritéria. 

Vozidlo ŵá podvozkový tǇp karosérie. Podvozok vozidla (obr. 3) ďol ŶavrhŶutý vzhľadoŵ Ŷa určeŶie vozidiel 
v prevádzke v dvoch variantoch, s pevŶýŵ (obr. 2a) a výkǇvŶýŵ dvojdielŶǇŵ reďriŶovýŵ ráŵoŵ (obr. 2b) v pozdĺžŶej 
osi Ŷosiča v závislosti od požadovaŶého vǇužitia. Ráŵ je koŶštrukčne prispƀsoďeŶý Ŷa adaptáĐiu rƀzŶǇĐh tǇpov 
nadstavieb a prídavŶýĐh zariadeŶí. )aveseŶie kolies je realizovaŶé poŵoĐou tuhýĐh Ŷáprav, ktorýĐh odpružeŶie 

a tlŵeŶie je prevedeŶé vzduĐhovýŵ vaŶkúšŵi s ŵožŶosťou zŵeŶǇ svetlej výškǇ spolu s hǇdrauliĐkýŵi tlŵičŵi. 
)ŵeŶou kolies aleďo pŶeuŵatík je ŵožŶé ŵeŶiť jazdŶé paraŵetre v závislosti od požiadaviek Ŷa praĐovŶé podŵieŶkǇ. 
KaďíŶa ďola ŶavrhŶutá v zmysle ďezpečŶostŶýĐh a rozŵerovýĐh Ŷorieŵ s ohľadoŵ Ŷa usporiadaŶie ovládaĐíĐh prvkov. 

 

 

   Obr. 2: a) pevŶý reďriŶový ráŵ, ďͿ výkǇvŶý dvojdielny reďriŶový ráŵ 

 

SpaľovaĐí ŵotor spolu s hǇdroŵeĐhaŶiĐkým prevodovýŵ ŵeĐhaŶizŵoŵ (obr. 3) zaďezpečuje realizáĐiu 

ŶadštaŶdardŶýĐh teréŶŶych ŵožŶosti pre jazdu a práĐu vozidla v sťažeŶýĐh podŵieŶkaĐh. Vozidlo ŵá alterŶatívu 

vǇužitia pohoŶu predŶej aleďo oďoĐh Ŷáprav, v závislosti od čiŶŶosti vozidla spolu s rozdeľovaŶíŵ výkoŶu Ŷa 
jedŶotlivé ŶápravǇ aleďo kolesá podľa zaťažeŶia. NeodŵǇsliteľŶou súčasťou pre ovládateľŶosť vozidla, Ŷajŵä 
v oďŵedzeŶýĐh priestoroĐh, je ŵožŶosť riadeŶia všetkýĐh Ŷáprav, aleďo takzvaŶý kraďí Đhod. )a ďežŶýĐh okolŶostí je 
riadeŶá predŶá Ŷáprava. ČiŶŶosť a riadenie nadstavieb je realizovaŶá vývodovýŵ hriadeľoŵ Ŷa prevodovke 

s ŵožŶosťou vǇužitia hǇdrauliĐkého alebo elektriĐkého pohonu. 

 

 

   Obr. ϯ: Podvozková časť vozidla ;šasiͿ 
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Návrh koŶĐepĐie nadstavby a prídavŶýĐh zariadeŶí 
V ráŵĐi riešeŶia projektu s ohľadoŵ Ŷa zaďezpečeŶie realizáĐie rƀzŶǇĐh koŵuŶálŶǇĐh teĐhŶolſgii ďol vǇpraĐovaŶý 
Ŷávrh ϲ variaŶtov koŵuŶálŶǇĐh Ŷadstavieď: 

 -valŶíková nadstavba (obr. 4a), 

 -posýpaĐie zariadeŶie (obr. 4b), 

 -doŵiešavacie zariadenie (obr. 4c), 

 -prieŵǇselŶý drvič odpadu (obr. 4d), 

 -cisterna s oplachom (obr. 4e), 

 -čistiaĐe prídavŶé zaŵetaĐie zariadeŶie s korbou a vǇsávačoŵ (obr. 4f) 

 

 

   Obr. 4: VizualizáĐia koŵuŶálŶeho vozidla: a) s valŶíkovou Ŷadstavďou, ďͿ s posýpaĐíŵ zariadeŶíŵ, ĐͿ s doŵiešavaĐíŵ 
zariadeŶíŵ, dͿ s drvičoŵ, eͿ s cisternou a oplachom, f) s Ŷadstavďou vǇsávača s prídavŶýŵ zaŵetaĐíŵ zariadeŶíŵ 

 

JedŶotlivé propozície zariadeŶí ďoli ŶavrhovaŶé priaŵo Ŷa riešeŶú veľkostŶú kategſriu koŵuŶálŶeho vozidla. 
Súčasťou ŶadstavďǇ takŵer vo všetkýĐh prípadoĐh je iĐh vlastŶý ráŵ, okreŵ valŶíkovej ŶadstavďǇ, ktorý slúži Ŷajŵä Ŷa 
jedŶoduĐhú výŵeŶu a jeho uchytenie Ŷa ráŵ vozidla. Uchytenie a upnutie je realizovaŶé rozoďerateľŶýŵi spojŵi na 
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priečŶikoĐh ráŵu vozidla, kde sú zaisteŶé čapŵi spolu so závlačkaŵi. Na zadŶoŵ priečŶiku je kĺďový spoj, kvƀli 
vǇklápaĐej valŶíkovej Ŷadstavďe. VýŵeŶa ŶadstavďǇ je zaďezpečeŶá poŵoĐou zŶížeŶia svetlej výškǇ vozidla 
a stojaŶov, ktoré sa pri výŵeŶe zaďudujú do ráŵu ŶadstavďǇ, obr. 5. 

 

 

   Obr. 5: VýŵeŶa ŶadstavďǇ 

 

ValŶíková Ŷadstavďa, ako ŶeodŵǇsliteľŶá súčasť každého koŵuŶálŶeho vozidla, je ovládaŶá poŵoĐou teleskopiĐkého 
jednočiŶŶé hǇdrauliĐkého valĐa uŵiestŶeŶého v strede korby uložeŶého Ŷa ráŵe Ŷosiča. VǇklápaŶie je ŵožŶé 
prevedeŶé sŵeroŵ dozadu, respektíve Ŷa ľavú a pravú straŶu. Pred vǇklápaŶíŵ je vždǇ potreďŶé uvoľŶiť koŶtaktŶé 
uchytenia nadstavby s ráŵoŵ vozidla podľa potreďǇ. 

PosýpaĐia nadstavba je zložeŶá z ráŵu ŶadstavďǇ, zásoďŶíka, dávkovaĐieho zariadeŶia, Ŷádrže Ŷa vodŶý roztok soli 
a rozmetadla. PohoŶ dávkovača, rozŵetadla a čerpadla v ŶádržiaĐh je zaďezpečeŶý hǇdrauliĐkýŵ prevodŶíkoŵ 

ovládaŶýŵ poŵoĐou teŶzoŵetriĐkého sŶíŵača Ŷa ŵeraŶie úďǇtku ŵateriálu v zásoďŶíku, číŵ ovplǇvňuje ŵŶožstvo 
dávkovaŶého ŵateriálu. 

DoŵiešavaĐie zariadeŶie ďolo ŶavrhŶuté Ŷa saŵostatŶé dávkovaŶie a plŶeŶie jedŶotlivýĐh zložiek ďetſŶovej zŵesi 
ďez poŵoĐi eǆterŶýĐh zariadeŶí. Preto, okrem ráŵu ŶadstavďǇ, ŵiešaĐieho bubna, Ŷádrže na vodu a dopravnýĐh 

sklzov, je súčasťou Đelku aj plŶiaĐi ŵeĐhaŶizŵus. PridaŶíŵ plŶiaĐeho ŵeĐhaŶizŵu sa zaďezpečila fuŶkĐia plnenia 

ďuďŶa jedŶotlivýŵi zložkaŵi Ŷa tvorďu ďetſŶovej zŵesi. Celý ŵeĐhaŶizŵus je riadeŶý a ovládaŶý hǇdrauliĐkýŵ 
pohonom. 

PrieŵǇselŶý drvič odpadu ďol ŶavrhŶutý Ŷa základe požiadavkǇ ŵoďilitǇ jeho zaďudovaŶíŵ Ŷa koŵuŶálŶe vozidlo. 
Pozostáva z ráŵu, dvoĐh dopravŶýĐh zariadeŶí a saŵotŶého drviaĐeho zariadeŶia. Celý ŵeĐhaŶizŵus je poháňaŶý 
hydraulicky. 

Korba s vǇsávačoŵ a zaŵetaĐíŵ zariadeŶíŵ ďola koŶĐipovaŶá Ŷa rozŵerǇ ŶavrhŶutého vozidla. Korďa vǇsávača je 
zložeŶá z fuŶkčŶýĐh prvkov, ako je ráŵ ŶadstavďǇ, Ŷádoďa Ŷa ŶečistotǇ a saŵotŶý vǇsávač. )aŵetaĐie zariadeŶie je 
upevŶeŶé Ŷa predŶej časti vozidla ϯ-ďodovýŵ závesoŵ, zložeŶé z väčšíĐh fuŶkčŶýĐh Đelkov, ktorýŵi sú kropeŶie, 
zďerŶý kƀš, kefǇ, ŶosŶý ráŵ. )aŵetaĐie zariadeŶie ŵá viaĐ riešeŶí s vǇužitíŵ rozličŶýĐh tǇpov kief. SaĐí ŵeĐhaŶizŵus 

vǇsávača vǇúsťuje do zďerŶej ŶádoďǇ. Druhý tǇp ŶadstavďǇ je Đisterna s oplaĐhoŵ, ktorá je uŵiestŶeŶá Ŷa ráŵe 
vozidla za kaďíŶou poŵoĐou ráŵu ŶadstavďǇ a vǇúsťuje v predŶej časti Ŷa kropiaĐoŵ zariadeŶí. Oďidva sǇstéŵǇ 
vǇužívajú hǇdrauliĐký pohoŶ. 

 

 

KoŵuŶálŶe vozidlo s variaŶtŶýŵi Ŷadstavďaŵi  
VariaŶtŶé ŵožŶosti vǇužitia koŵuŶálŶeho vozidla s Ŷadstavďaŵi sú uvedeŶé v taď. ϭ. VariaŶtǇ vzŶikajú koŵďiŶáĐiou 
dvoĐh fuŶkčŶýĐh Đelkov, ráŵov a dispoŶiďilŶýĐh Ŷadstavieď. 
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Tab. 1: VariaŶtŶé riešeŶia. Ráŵ: ϭ-PevŶý reďriŶový ráŵ, Ϯ-DvojdielŶǇ výkǇvŶý reďriŶový ráŵ. Nadstavďa: a-valŶíková 
nadstavba, b-posýpaĐie zariadeŶie, Đ-doŵiešavaĐie zariadeŶie, d-prieŵǇselŶý drvič odpadu, e-korba s vǇsávačoŵ 

a zaŵetaĐíŵ zariadeŶíŵ, f-cisterna s oplachom. 

Variant 
Ráŵ  Nadstavba 

1 2 a b c d e f 

Variant 1 x   x           

Variant 2 x     x         

Variant 3 x       x       

Variant 4 x         x     

Variant 5 x           x   

Variant 6 x             x 

Variant 7   x x           

Variant 8   x   x         

Variant 9   x     x       

Variant 10   x       x     

Variant 11   x         x   

Variant 12   x           x 

 

KoŵďiŶáĐiou ráŵov a Ŷadstavieď vzŶiklo ϭϮ variaŶtov koŵuŶálŶeho vozidla prispƀsoďeŶýĐh aktuálŶǇŵ požiadavkáŵ 
používateľov v koŵuŶálŶej sfére respektíve v staveďŶíĐtve. Avšak Ŷie všetkǇ variaŶtǇ sú vhodŶé do prevádzkǇ, ako 
Ŷapríklad variaŶt ϵ, z dƀvodu ŶespĺňajúĐiĐh, Ŷajŵä ďezpečŶostŶýĐh paraŵetrov, ako staďilita. 

 

 

Záver 

Cieľoŵ projektu ďolo vǇpraĐovať koŶĐepčŶý Ŷávrh koŵuŶálŶeho vozidla ako Ŷosiča s dvoma variantmi podvozkového 
usporiadania v koŵďiŶáĐii s rƀzŶǇŵi tǇpŵi Ŷadstavieď. NadstavďǇ ďoli ŶavrhŶuté s ohľadoŵ Ŷa iĐh adaptáĐiu Ŷa 
stávajúĐi ráŵ Ŷosiča s jedŶoduĐhou ŵožŶosťou výŵeŶǇ a tiež s ohľadoŵ Ŷa jeho ŶosŶosť. Dƀležitýŵ aspektom bola 

požiadavka Ŷa dodržaŶie priŶĐípov ŵodularitǇ a fleǆiďilitǇ ŶavrhovaŶýĐh koŶštrukĐii. V súčasŶej doďe sa väčšiŶa 
výroďĐov zaŵeriava práve Ŷa tieto aspektǇ z dƀvodu Ŷie leŶ efektívŶej koŶštrukĐie, ale aj výroďǇ zariadeŶí a ich 

vǇužitie. V ďalšoŵ oďdoďí ďude pozorŶosť zaŵeraŶá Ŷa variaŶtŶe riešeŶia vǇvolaŶé požiadavkaŵi praxe.  

Táto práĐa ďola podporovaŶá AgeŶtúrou Ŷa podporu výskuŵu a vývoja Ŷa základe projektu APVV-21-0406: SǇstéŵ 
ŵoďilŶýĐh ŵaŶipulačŶýĐh zariadeŶí pre logistiĐkú podporu hasičského a záĐhraŶŶého zďoru. 
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