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§ ’g Jedna desetina svetske privrede obuhva- % §
g g ta izgradnju i organizaciju stambenih i I 55
g komercijalnih objekata. Ovaj sektor trosi ) % L
vise materijala za izgradnju, minerala, - g 3
vode i struje nego preostalih 90% privre- H EHH o
o de. Upravo zbog toga, tokom svih faza
|>__C izgradnje, neophodan je nov pristup koji
Sl ¢e zadovoljiti sve vece ljudske potrebe, a e
’8 & pritom ocuvati i zastititi Zivotnu sredinu I_Zn g
= g i prirodne resurse. 1 _ 2F
UDJ o Projektovanje za potrebe odrzivog razvo- o E g
o % Ja ukljuéuje upotrebu gradevinskog ma- — § A
2 1= terijala koji ispunjavaju nove zahteve 2 %
% fleksibilnosti i prilagodljivosti, stednju 2} m
energije tokom gradnje i upotrebe ob- 5;
Jekata, ekolosku demontazu i recikliranje ] s
umesto rusenja uz prisustvo buke i ﬁ_ Q'
3 prasine. - -
9
o
% One tenth of the world’s economy goes towards building and managing housing and commercial 5
a property. This sector accounts for more wood, minerals, water and electricity than the remaining =
) 90 percent of the economy. Therefore new approaches in all life stages of buildings are needed, g 3
B which will meet the challenges of satisfying the growing human needs while conserving and 59
% protecting the environmental quality and natural resources. g g
Designing for sustainable development involves the use of building materials that meet new m =
requirements of flexibility and adaptability, energy conservation during construction and use of 3
- facilities, environmental disassembly and recycling instead of demolition in the presence of noise .
3 and dust.
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KARAKTERISTIKE MONTAZNIH 5
o}
g £ / Beton ima karakteristike koje imaj koloskih dnosti. lzdrzlji h
P je imaju mnogo ekoloskih prednosti. lzdrzljiv je, te ne zahteva z
i § E LE M E NATA toksi€éne prezervative koji sprecavaju njegovo propadanje. U industrijalizovanim zemljama,
S korozija celika kosSta oko 4% bruto nacionalno roizvoda olovina svetske godisnje
=3 g proi . ap a g
g E O p po RTU N ITI ES FO R proizvodnje ¢elika se koristi da bi se zamenile korodirane konstrukcije. Energija koju trosi beton T %
w A = - - .
] je izuzetno mala u poredenju sa drugim materijalima (Grafikon 1.). IskoriS¢enje termalne mase mo
o
g z P R E FA B R I CAT I O N betona ¢e ustedeti do 35% energije koja je neophodna za hladenje ili grejanje zgrada. Osim toga, g g
gg betonska masa ima izvanrednu sposobnost zvuéne izolacije. Tz
3 =
: t
23
pel
w
. é Betonske konstrukcije, a posebno montazni elementi, imaju odli¢ne performanse koje mogu da
u g zadovolje sadasnje i buduce zahteve koji se ticu o€uvanja Zivotne sredine. Proizvodnja montaznih = =
9 E betonskih elemenata se odvija u kontrolisanim klimatskim uslovima u zatvorenim fabrikama. Na = o
& < taj nacin je kontrola otpada, emisije i nivoa buke lako uporediva sa istim procesom koji se odvija g 5
1g na gradilistu. Upravo zbog toga je nelagodnost znatno smanjena u poredenju sa klasiénim ng
2w graditeljskim metodama. 3 g
’“"xE Pri fabri¢koj proizvodnji, okruzenje u kojima radnici rade se lako kontroliSe. Takode, recikliranje 3 o
(6] materijala je neuporedivo jednostavnije u fabri¢kim uslovima. I_Qn E
2o
)
5 Concrete structures in general and prefabrication in particular have excellent opportunities to
g respond to the present and future environmental demands. The production of precast concrete
T elements takes place under controlled climatic conditions in enclosed factories. This makes
] control with waste, emissions and noise levels easy compared to the same processes at the 5
a building site. Consequently the inconvenience to the public is greatly reduced in comparison / 1l g
S with traditional building methods. 12 =
8 With factory production, the environment for the workers is easily controlled. Also recycling of all p P2 7 1 8 i
= materials is comparatively simple to achieve in a closed factory environment. w P / 29
)]
>
= Aluminijum / Plastika / Keramika / Celik / Staklo / Beton / b
% Aluminum Plastics Ceramics Steel Glass Concrete
Z
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Ig Grafikon 1. - Potrosnja energije za proizvodnju gradevinskih materijala / J->'
. Chart 1. - Energy consumption for the production of building materials ,f',f,
(o) [
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E Concrete has properties that at the outset are ecologically advantageous. Concrete is durable, (@]
g and requires no toxic preservatives in order to prevent its deterioration. In industrialized 3
b countries corrosion of steel is costing about 4% of the gross national product, and half of the
8 annual steel production in the world is used to replace corroded structures. In addition, the -
w energy consumption of concrete is extremely low, compared to other construction materials g
@ (Graphic 1). The utilization of the thermal mass of the concrete will save up to 35% of the energy m o
g required to heat or cool buildings. Furthermore, the mass of concrete provides excellent sound g m
) insulating properties. o =
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2 = b4 Proizvodnja Supljih ploéa odvija se na pistama, metodom ekstrudovanja ili vibriranja specijalnog 8
S U p LJ E P LOC E i betona uz pomoc¢ kliznih finiSera koji formiraju presek ploca sa kontinuiranim unutrasnjim Q
W as . ] A . . as .s . Y o
Supljinama. Proizvodna Sirina plo¢a je 120cm, duzina je promenljiva, a debljina direktno zavisi od g
% O pST E KARA |< I E R I STI K E / opterecenja i raspona ploca.
w =
sy W
£z H - -
g o H O LLOW CO R E S LABS The production of hollow-core slabs takes place on standard production beds by the method of 5 %
w ﬁ a ﬁ extrusion or vibrations of special concrete with the help of slipform pavers which form slab o 9
ac mO
%E G EN E R L CH R CTERISTICS section with continual interior holes. The production width of slabs is 120cm, the length is Ly
g’g variable, whereby thickness depends on load and the span of slabs. % %
Z =
o Zm
- B
28

Industrija montaznih betonskih elemenata je stalno u potrazi za novim proizvodima i
gradevinskim sistemima koji ¢e zadovoljiti novonastale potrebe i zahteve modernog drustva:
nedostatak radne snage, konstruktivna efikasnost, otpornost na pozar, brzina gradnje, kvalitet
izvodenja i odrziva gradnja. U tom smislu, jedno od najuspesnijih reSenja su prednapregnute
Suplje plo¢e. One daju odgovor na sadasnje zahteve trZista i izazove gradevinske industrije.
Poseduju konstruktivhu efikasnost, malu potro$nju materijala, visoko automatizovani proces
proizvodnje koji je bezbedan po okolinu, visoku évrstoéu betona, kao i moguénost ponovnog

kori$éenja i recikliranja na kraju upotrebnog veka.
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@ The precast concrete industry is constantly searching for new products and building systems to

2 satisfy the coming needs and demands of our modern society: shortage of labour force, structural =

u efficiency, fire resistance, speed of construction, quality of execution, and last but not least g

- sustainable construction. One of the most remarkable and successfull developments in this e

& context is the prestressed hollow core slab. It provides an answer to most of the present market g m

9' demands and challenges for the building industry: structural efficiency, low material ; §

= consumption, highly automated and environmentally friendly production process, high concrete % ;—:

E strength, slender floor thickness, and possibilities for reuse and recycling at the end of the life =

o cycle. 3

Slika 2. - Pogon za livenje 3upljih ploéa - Ni§ / Image 2. - Section for casting hollow plates - Ni
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= Za proizvodnju Supljih plo¢a primenjujemo dve tehnologije: Kao softversku podriku za R ELISLAB 2.0 B Em? - =

stati¢ki proracun nosivosti B ——— Q

1.ECHO - oSupljene ploée se liju SLIP FORMER masinom i vatrootpornosti Supljih 0

é 2. ELEMATIC - izlivanje plo¢a masinom EXTRUDER. plo¢a, koristimo program “

wZ Elematic ELiSLAB 2.0.

é b Prva tehnologija se primenjuje u NiSkom pogonu, a druga u Beogradu. 5
g ﬂ o] ho)
& oY
E mo
é”% B We use two technologies for the production of hollow-core slabs: gj 3
g oz
SE e
5 1. ECHO - scraped slabs are bled with SLIP FORMER machines g %‘
p3 2. ELEMATIC - casting of slabs with machine EXTRUDER. : ol
o ECHO ) 23

The first technology is applied in the section in Ni$, and the other in Belgrade.
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Glavne prednosti prednapregnutih supljih plo¢a /
Main advantages of prestressed hollow-core slabs

Smanjena tezina

Postize se unutrasnjim Supljinama &itavom duzinom plo¢e. Smanjuje troskove
gradnje: za proizvodnju je potrebno 40 do 50% manje sirovina u odnosu na
metodu livenja na licu mesta.

Attained by interior hollow cores along the entire length of slabs reduces the cost
of building: production requires 40 to 50% less raw materials in comparison with
the method of casting in situ.

Velika nosivost
Omogucava primenu prednapregnutih Supljih plo€a u izgradnji proizvodnih
pogona i objekata za skladistenje.

Enables the application of prestressed hollow core slabs in building production
plants and storage facilities.

Fleksibilnost
Fleksibilnost postiZzemo sec¢enjem ploc¢a na
bilo koju duzinu i pod razli¢itim uglovima.

Is achieved by cutting slabs to any length
and under different angles.

Brza gradnja

Proizvodnja prednapregnutih Supljih plo¢a je automatizovana i brza. Tokom
montaze nije potrebna nosiva skela i najée$¢e se montaza vrsi direktno sa vozila na
nosivi zid ili gredu §to smanjuje vreme i utroSak energije. Procesi koji slede nakon
montaZe mogu da otpoénu odmah nakon montaze.

The production of prestressed hollow core slabs is automated and speedy:;
mounting does not require scaffolding and often it is performed directly from the
vehicle to the retaining wall or beam which reduces time nad energy
consumption; mounting follow-up processes can start immediately after
mounting.

Smanjenje broja radnika
Automatizacija procesa u fabrici smanjuje po-
treban broj radnika u proizvodnom pogonu i pri
montazi na gradilistu.

The automation of processes in the factory re-
duces the required number of members of the
site personnel in the production plant and on
the construction site in the course of mounting.

Siroko polje primene

Prednapregnute Suplje plo¢e obezbeduju duge,
&iste raspone i veliku nosivost, §to je pogodno za
izgradnju stambenih objekata, bolnica, $kola,
sportskih objekata, industrijskih postrojenja, sk-
ladista, komercijalnih objekata, viSespratnih
garaza.

Prestressed hollow core slabs ensure long clear
spans and great bearing capacities, which is
good for building residential buildings, hospitals,
schools, sports facilities, industrial plants,

depots, commercial facilities,multi-floor garages.

Prilagodljivost svakom sistemu
gradnje

Prednapregnute Suplje plo¢e mogu se kombino-
vati sa montaznom AB konstrukcijom, monolit-
nom AB konstrukcijom i celicnom konstrukci-
jom.

Prestressed hollow core slabs can be combined
with the precast prefabricated AB construction,
monolyth AB construction and steel construc-
tion.

Odli¢na akusticka izolacija i
toplotne karakteristike

Njihova masa i stepen amortizacije redukuju vi-
bracije zgrada za koje je to potrebno.

Their mass and the level of amortization reduce

vibrations of buildings for which this is advisable.
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g Montazni prednapregnuti podovi od Supljih plo¢a i armirani podovi liveni na licu mesta 8
koji se koriste za porodié¢nu stambenu jedinicu-poredenje uticaja na Zivotnu sredinu / g
< Otpo rnost na poiar Comparison of the enyironmgnt:::l effe:cts between a pret?ast prestressed I'!ollow core floor g
= Rezultati ispitivanja pokazuju da meduspratne and a plain cast in-situ reinforced floor for single family housing.
= - i krovne konstrukcije od prednapregnutih
E E Supljih plo€a mogu biti otporne na pozar i do o
@ o : 120 minuta. 33
E ; . | re re nce e o q‘l_l g
<8 Testing results show that interfloor and roof 80— £¢ = 45 /0 %C
Tg . 32 Tz
g e constructions from prestressed hollow core 23 =5
g slabs can resist fire for 120 minutes. 70 — g:g . Suplje ploée / Hollow core slabs 50
3 23
60 — &
w Ekonomiéno resenje 2y »

- E Upotrebom prednapregnutih Supljih ploéa smanjuju se tro3kovi izgradnje, 50 — 23 (4]
w= . A T : 53 - m
0 5 ekspoloatacije, kao_l adaptacije i demontaze (rusenja). 2% i3 ﬁ g
e Economical solution 40 | 53 £8 SF
: § Prestressed hollow core slabs reduce building costs, exploitation costs, as well as = E_g ; g
E § costs of renovation and dismounting (demolition). 30 — EE i § g
3E 8¢ Te E=z

o Ekoloski proizvod 20 — 3 Ju
Proizvodnja i montaza prednapregnutih Supljih plo¢a su bezbedni po Zivotnu - o E
sredinu iz viSe razloga: smanjena upotreba sirovina i energije, smanjenje buke, 10 — g w

< prasine i emisije opasnih materija, olakS8an i kontrolisan tretman otpadnih 3

"9’ materijala. ton

- Ecological product UKUPNA USTEDA MATERIJALA / TOTAL MATERIAL SAVING

A The production and mounting of prestressed hollow core slabs are environmenta- 5

o lly safe for several reasons: reduced use of raw materials and energy, noise redu- =

@ ction, reduction of dust and hazardous substances emission, facilitated and con- g =

5 trolled treatment of waste materials. Grafikon 2. - Ukupno iskoris¢enje materijala za Suplje ploCe u poredenju sa plo¢ama koje se liju P

a direktno na gradilistu / om

= . - L — . Chart 2. - Total material consumption of hollow core slabs compared to cast in-situ floors ﬁ g

Moguénost ponovnog koriséenja i recikliranja 0
Bitna prednost montazne gradnje je moguénost demontaze i redizajna postojecih g

E montaznih objekata. n

C>J bility of recovery and recycling Sledece tabele pokazuju rezultate komparativhe LCA studije koja je poredila prednapregnute

g The essential advantage of the precast prefabricated building is the possibility of Suplje ploce i plo¢e koje su livene na licu mesta. Cifre se odnose na jedan kvadratni metar -

z dismounting and redesigning existing precast prefabricated facilities. betonskog sprata pojedinaé¢ne porodiéne stambene jedinice tokom perioda od 50 godina. 0

| Rezultati pokazuju da Suplje plo¢e imaju mnogo bolje rezultate od onih koje su livene na licu %

é mesta, i to po skoro svim parametrima koji se odnose na bezbednost Zivotne sredine: ';

= [t}

g' ® 28% manje primarnog utroska energije, E

U Pl o . T * 40 do 50% manje sirovina, o

= ..arg;"?’ég% ' * 37,8% manje stvaranje otpada. E

| S SeaseZ . Loeaaa, 3

E XX ‘ﬁ:::“ %

g #eeeeee .\_c".;: The following tables show the results of a comparative LCA study of a prestressed concrete

8 00666¢ ‘._I'.,"‘.M hollow core floor compared to a plain cast in-situ slab. The figures are related to one square

z e : meter of concrete storey floor in a single family house, over a period of 50 years. The results =

w FY X X XAS HOe60¢ et >

o o == 600 show that the hollow core floor scores much better than the in-situ floor, on most 1]

g XX XX3 et environmental parameters: mm

g .Q-Q,.'P:-.‘: * 28% less primary energy consumption, ;.", >

< — * 40 to 50% less raw material, 0

é ‘ ' * 37,8% less generation of waste. 5 :

w

3
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Suplje ploge / Livene ploce / = =
8 Hollow core floor  Cast in-situ floor Energija / Energy 5|
3 Ukupno &elika (M3J) / Steel total (M 1o 183 8
Procentualno &elika (%) / Steel share 25,8% 285% lzdriljivost i dug iiVOtni Vek/ 5
meki &elik / mild stee 67 306 HH - =
= prednapregnmw R 7 Durability and long life span o
'E reciklirano [ « ling -65 <123
w =
4 g Ukupno cementa (M3} / Cement total 2133 173
7 o Procentualno cementa (%) / Cerme 46,3% 269% %
o . I A
E; Portland B / Portland B 123 F)s!'novm“preduslov za dug velf trajanja . ! E §
<32 pgrtl:ndc; ortland ¢ 181 je -|zd-r?l.||va noseca konstr!ch-ua, ul.<-l_|u- - Bar>ivost / % -
g < JIEOKE Pac e ¢ujuci i spratove. Usled velike izdrZljivo- : Tz
- " - . ¥ - -4 H ﬁ :‘
g Ukupno vezivo (M3) / Filler total (MJ) 398 203 sti bf—.\tona, niske poroznosti i dovoljnog Sustalnblllty > =
> Procentualno vezivo (%) / Filler share 8,6% 32% pokrivaca prednapregnute armature, 5 ﬁ
spratovi od Supljih ploc¢a ¢e zadrzati z g
;ﬁi:i e Z ﬁ g konstruktivni kapacitet 100 godina i
"x‘ kreenjak/ | 326 duzZe. Proizvodnja mora biti uskladena
. E voda / water 02 04 sa nacionalnim standardima (na primer o
12} : . : m
w = <
O & NN trarspOFE MO £ Transport total (M) 551 663 E\fropskl propis EN 1168) i strt?go kon % :°|:
9 g Procentualno transport (%) / Transport share (%) 12,0% 10,3% trolisana u skladu sa sistemom ac
a é samokontrole, a nadgledana od strane Otpadni materijal / Sirovine / '22
w kamion 40t / i1 326 . " . 0O
2 g et 28”,, LT 106 4 ovlas¢enog spoljnog organa. Waste materials Raw materials ; o
Suw kamion 16t + mlxer{ 6t + truck mixer 1,0 29,7 09
0 brod / <hit no 152 >2
3 30
Kraj Zivotnog ciklusa (M3J) / £nd o (M3J) 181 60,1 g ;
Kraj Zivotnog ciklusa (%) / £n ) 3.9% 9,4% (_Ti g
-
« Gubitak (deponija) [ L« du 0 [v] 8
WJ Iskorigéen wsokokvailtetnl beton l -95 15,5
9 Iskoriéen niskokvalitetni beton / ~ 276 44,6
a
I Proizvodna energija (M3J) / Production en 158 1399 T
£} Proizvodna energija (%) / D1 3,4% 21,8% [e)
a =
=
x::,l Ukupna energijal Total energy -4 e}
S dlzell 34 56 .E g
8 53 7.6 8 m
E 211 309 00
propan / propane 95,8 m
wn
Ukupno (M3J) / Total (V1] 461 643 g
= Ukupno {%}f otal (%) 72% 100% 7]
w0 —
O
>
S
m
z )
u Suplje ploc¢e / Livene ploce / %
w Hollow core floor  Cast in-situ floor \
2 Eutrofikacija (kg PO43) ,f Eutrophication (kg PO43- eq. 0,035 0,0410 o
'T Izduvni gasovi (*10-12) / on (*10-12) 0,0468 0,0707 w
o) Ekotoksicnost (*10° m) / Ecotoxicity (*10° m 278 581 =
EE Efekat staklene baste (kg CO2 eq) )‘ use effect (kg CO2 eq 552 53,4 g
8 Acidifikacija (kg CO2) / Acidification (kg SOz eq 0252 0,0460 =
Letnji smog (kg CO2) /= SOzeq) 0,0297 0,0460 9
Ljudska toksicnost (kg) / Human toxicity (kg 0318 0,41 o
>
5 Upotreba prlmame energue (M) /U f primary energy (M3J) 461 643 Q
g Cvrst otpad (kg} a" j
Z a—
S
_|
z :
- The prerequisite for a long life span is durable load bearing structures, including the floors. m
s L Hollow core floors will retain their structural capacity for 100 years and more because of their m e
O U;?;E::_'-Ilt"a T - . o _— ——— high concrete strength, low porosity and sufficient cover to the prestressing reinforcement. 2;
= =Fl lnten “Pi anja zastl Ivotne sredine pri montaznim ra ovima" - Ma H s 0=
R Federation internationale du Beton - Lozana, Svajcarska / The manufacture has t9 respond to the natlgnal product standard (e.g. Europear:u Product >3
E Code EN 1168), and is strictly controlled according to a system of self-control, supervised by an L
| Literature ) ) . o ) . accredited external body. Q
e - Fib bulletin 21 “Environmental issues in prefabrication” - March 2003; Fédération i

internationale du Béton - Lausanne, Switserland
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Otvori i zaseci u ploéama/ Opens and cuts in plates

Otvori i zaseci u prednapregnutim betonskim Supljim plo€ama se mogu proizvesti u pogonu
prema statickim proradunima. Rubovi zaseka su grubi zbog nacina proizvodnje. Zaseci se mogu
pojaviti preko citave Sirine elementa, dok se veéi otvori mogu realizovati i pomoéu ¢eliénih pot-
konstrukcija. Na crtezima se mogu videti primeri zaseka i otvora.

In the prestressed concrete hollow-core slabs, openings and cuts can be produced according
to the static calculations. The edges of the cuts are rough due to the production method. Cuts
can appear over the entire width of the element, while larger openings can also be realized
using steel substructures. The drawings show examples of cuts and openings.

Otvori za stepenice, kamine,
krovne prozore, kao i otvori za ra-
zlic¢ite vrste instalacija. Ako nema
druge potpore, mogu se napraviti
konstrukcijom zamenskih nosaca
(vekslom).

Openings for stairs, fireplaces
roof windows, and opens for dif-
ferent types of instalation. If
there is no other support, can be
made by the construction of re-
placement girders.

Upotreba zamenskih nosaéa - veksli / Use of replacement girders

Nacdini kagenja viseéih tereta / Ways of hanging loads

L : - ; - : - - : L

Ko i, .
A

U zavisnosti od teZine tereta moguca su tri nacina 3 . B s :
kacenja tereta (1.-3. crteZi od najlakSeg do najtezeg O C) <> O Q
tereta). Jako je bitno voditi rauna o mestu busen- A "

ja i striktno je zabranjeno busiti na mestima uzadi.
Koriste se za kacenje cevovoda, nosaca kablova,
ventilacionih sistema, sprinkler sistema, spustenih
plafona, raznoraznih konzola, ¢eli€nih i drvenih s
konstrukcija.

N

Depending on the weight of cargo, there are three ways to load loads (1.-3. drawings from the
easiest to the most difficult load). It is very important to take care of the drilling site and it is
strictly forbidden to drill at the rope sites.They are used for pipelines, cable trays, ventilation
systems, sprinkler systems, suspended ceilings, consoles, steel constructions, timber
constructions.
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KARAKTERISTIKE
MONTAZNIH ELEMENATA
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TIPOVI SUPLJIH PLOCA

ECHO - TABELE NOSIVOSTI

ELEMATIC - TABELE NOSIVOSTI

o -

Nacini kadenja tereta / Methods of loading cargo

W S
11T '

W
VT
U

Kaéenje nosaca kablova / Kaéenje ventilacionog sistema /
Hanging the cable tray Hanging ventilation system

Ugradnja rasvete u Suplje ploce
postaje sve zastupljenija. TroSkovi
postavljanja su znatno nizi, i samo
postavljanje je jednostavnije i brze.
Transformatori se mogu postaviti
dan nakon montaZe plo¢a, dok kod
tradicionalnih metoda dve do tri
nedelje nakon uklanjanja oplata i
skela.

LI

Ka&enje cevi / Hanging pipes

OO The installation of lighting in the hollow plates

becomes more and more common. Installation costs
are much lower, and the setup is simpler and faster.
Transformers can be installed the day after assembly
Prikaz ugradne rasvete / of panels, while in the traditional methods two to three
Preview embedded lighting weeks after the removal of formwork and scaffolding.

Zavridna obrada 3upljih plo&a i zalivanje betonom /
Finishing of hollow-core slabs and concrete sealing

U zavisnosti od tipa i namene prostorije, vrste optereéenja i drugih uticaja vrsi se prorac¢un po-
trebne debljine sloja monolitizacije. NajéeS¢e usvajamo debljinu 5-6cm, dok po potrebi moze biti
i veca. U posebnim slu¢ajevima Suplje ploce nije potrebno zalivati betonom. Kod ta¢kastog i ner-
avnomernog opterecéenja sloj monolitizacije se dodatno oja¢ava ugradivanjem mreZaste arma-
ture.

Depending on the type and purpose of the room, types of loads and other influences, the
calculation of the required thickness of the monolith layer is carried out. Usually we adopt a
thickness of 5-6cm, while if necessary it can be even larger. In special cases, hollow-core slabs
need not be flooded with concrete. In the case of point and uneven loading, the monolithic
layer is additionally reinforced by the installation of reticulate reinforcement.

putinzenjering.com

todak / wheel armatura / reinforcing

monolitizacija /
monolithization

ZavrSna obrada gornje strane ploce
takode zavisi od vrste i namene prostorije.
MozZe biti glatka, ukoliko ne postoji
monolitni sloj, odnosno hrapava, radi
boljeg vezivanja sa monolitnim slojem
betona.

Final treatment at the top layer of the
slab also depends on the type and pur-
pose of the room. It can be smooth, if
there is no monolithic layer, that is,
rough, for better bonding with the
monolithic layer of concrete.

putinzenjering.com
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o) Z
o) 3
> T . - : ! ] 0
=) _ ~ ~w Radi lakSeg uklapanja, tj. redanja Supljih plo¢a prilikom formiranja meduspratne konstrukcije, 5]
TI pOVI S U p I H p LO CA / ploce je moguce .se(n po duzini. Sirine seéenja su odredene statiékim proraéunom i prikazane su g
u sledeéim crtezima. o)
< | z
=
g 'YPE OF HOLLOW-CORE SLABS
w =
é % In order to facilitate the fitting of the hollow plates when forming the intermediate structure, the
g H panels can be cut lengthwise. The cutting widths are determined by the static calculation, and = %
W g are shown in the following drawings. 08
£3 ;3
or w
g g U nasoj ponudi postoje dva tipa Supljih plo€a, ECHO i ELEMATIC, koje se medusobno razlikuju po g é
(6] obliku popreénog preseka, tj. po razli¢itoj tehnologiji izrade. ECHO ploée se izraduju 2 a
= slipformerom i proizvodimo ih u pogonu u Nisu, dok se ELEMATIC plo¢e izraduju uz pomo¢é ga
extrudera u Beogradu. J O O l o
| 120 cm
g .. . . .. - oy .
L} i: - -
w ‘g In our offer there are two types of hollow-core slabs, ECHO and ELEMATIC, which differ from one o
8 HEJ another in the form of a cross-section, i.e. the molds in which they come out. ECHO boards are =0 E 235
a = made with slipformer and we manufacture them in the factory in Ni3, while the ELEMATIC boards 3 g
w o . . T : - = [
are made with the help of extruders in Belgrade. .
i " g 0% | §8998 {uu 25
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KARAKTERISTIKE
MONTAZNIH ELEMENATA

SUPLIJIE PLOCE -
OPSTE KARAKTERISTIKE

TIPOVI SUPLJIH PLOCA
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ELEMATIC - TABELE NOSIVOSTI

“ TABELE NOSIVOSTI PLOCA
ECHO TEHNOLOGIJE /

“ TABLES CAPACITY SLABS
ECHO TECHNOLOGY

putinzenjering.com

ECHO PRECAST
ENGINEERING

35

30

[t hJ h
w o w

Optereéenje / Load kN/m?
5

25.00

20.00

15.00

10.00

Optereéenje / Load kN/m?

n
=]
=]

5.00

HCS 20x120

Toping = 0 cm / Topping = 0 cm
Vatrootpornost: 1 sat / Fire-resistance: 1 hour

7 8
Raspon / Span [m]

HCS 20x120

- Klasa betona /
- Tezina /
-f  =1860 N/mm? za uzad /
- Zastitni sloj betona donje uZadi /

- Zapreminska teZina betona /
2500 kg/m?®
- Kriterijum ugibanja /

Toping =0 cm / Topping=0cm
Vatrootpornost: 2 sata / Fire-resistance: 2 hours

7.00 8.00
Raspon / Span [m]

9.00

10.00

11

— 707

—5@12,512@9,3

—7012.5
7012,517@9,3

C50/60

11.00

$9.3i 9125

=45 mm

L/250

— 707

——5@12,512@9,3

——7¢12.5
7012,5 17@9,3

putinzenjering.com
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SUPLIJIE PLOCE - KARAKTERISTIKE
MONTAZNIH ELEMENATA

OPSTE KARAKTERISTIKE

TIPOVI SUPLJIH PLOCA
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ELEMATIC - TABELE NOSIVOSTI

HCS 25x120
Toping =0 cm / Topping =0 cm
Vatrootpornost: 1 sat / Fire-resistance: 1 hour

P ~

L
o

=
v

—7%9,3

——5@12,512@9,3

——7(012,512@9,3
-7$12,517%9,3

Optereéenje / Load kN/m?
15

6 7 8 9 10 11 12 13
Raspon / Span [m]

- Klasa betona / C50/60
- Tezina /
-f  =1860 N/mm? za uzad / @9.3 i @12.5
- Zastitni sloj betona donje uZadi /
=30 mm

- Klasa betona / C50/60
- Tezina/
- f ,=1860 N/mm? za uZad / @931 @12.5
- Zaktitni sloj betona donje uadi /
=45 mm

- Zapreminska teZina betona /
2500 ka/m?®
- Kriterijum ugibanja / L/250

- Zapreminska teZina betona /
2500 kg/m?®
- Kriterijum ugibanja / L/250

HCS 25x120
Toping =0 cm / Topping =0 cm
Vatrootpornost: 2 sata / Fire-resistance: 2 hours
25.00 ,

§

E

~—

=

-

o 15.00

™

5 —7@9,3

S

.°C_J, —5@12,512@9,3
\g 10.00 —7(012,512@9,3
g -7$12,51789,3
o]

6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00
Raspon / Span [m]

putinzenjering.com

HCS 30x120
Toping =0 cm / Topping = 0 cm
Vatrootpornost: 1 sat / Fire-resistance: 1 hour

5,

[
(=]

=
w

——5@9,312012,5

——2(@9,317012,5

—12¢12.5
-14¢12.5

Optereéenje / Load kN/m?
15

8 9 10 11 12 13 14 15 16
Raspon / Span [m]

- Klasa betona / C50/60
- Tezina /
-f ,=1860 N/mm? za uZad / @9.3 i @12.5
- Zagtitni sloj betona donje uZadi /
=35mm - Klasa betona / C50/60
- Tezina /
-f ,=1860 N/mm? za uZad / @9.3i @125
- Zagtitni sloj betona donje uZadi /
= 45 mm

- Zapreminska teZina betona /
2500 kg/m?®
- Kriterijum ugibanja / L/250

- Zapreminska teZina betona /
2500 kg/m?3
- Kriterijum ugibanja / L/ 250

HCS 30x120
Toping =0 cm / Topping = 0 cm

— Vatrootpornost: 2 sata / Fire-resistance: 2 hours

20,00

g

-14¢12.5
——12012.5
—29,317%12,5
—5@9,312(12,5

Opterec¢enje / Load kN/m?
S
8

8

0.00 : -
8 9 10 1 12 13 14 15 16

Raspon / Span [m]

putinzenjering.com
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SUPLIJIE PLOCE - KARAKTERISTIKE
MONTAZNIH ELEMENATA

OPSTE KARAKTERISTIKE

TIPOVI SUPLJIH PLOCA
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ELEMATIC - TABELE NOSIVOSTI

HCS 35x120
Toping = 0cm / Topping = 0 cm
Vatrootpornost: 1 sat / Fire-resistance: 1 hour
20 ,

[y
w

—5@9,312012,5
—209,317012,5
—12¢12.5
——14(12.5

Opterecéenje / Load kN/m?
=)

w

8 9 10 1 12 13 14 15 16
Raspon / Span [m]

- Klasa betona / C50/60
- Tezina /
-f =1860 N/mm? za uZad/ @931 @125
- Zastitni sloj betona donje uZadi /
=35mm
- Klasa betona / C50/60
- Tezina /
-f =1860 N/mm? za uzad / @9.3i @125
- Zagtitni sloj betona donje uzadi /
= 45 mm

- Zapreminska teZina betona /
! 2500 kg/m?
- Kriterijum ugibanja / L /250

- Zapreminska teZina betona /
2500 kg/m?
- Kriterijum ugibanja / L/250

HCS 35x120
Toping =0 cm / Topping =0 cm
Vatrootpornost: 2 sata / Fire-resistance: 2 hours

20

=
w

—5@9,312@12,5

——2@9,317012,5

—12012.5
-14¢12.5

Optereéenje / Load kN/m?
5

w

8 9 10 1 12 13 14 15 16
Raspon / Span [m]

putinzenjering.com

50 rF \

B
(=]

Opterecenje / Load kN/m?
[
[=]

=
(=]

w
o

- Klasa betona /
- Tezina /
=1860 N/mm? za uZad /
titni sloj betona donje uZadi /

%

11

C50/60

- Zapreminska teZina betona /
: 2500 kg/m?

- Kriterijum ugibanja /

50 4

40

w
(=]

Optereéenje / Load kN/m?
(2]
[=]

[
(=]

11

12

HCS 40x120
Toping = 0 cm / Topping =0 cm
Vatrootpornost: 1 sat / Fire-resistance: 1 hour

13 14 15
Raspon / Span [m]

@9.3i @125

=35mm

Vatrootpornost: 2 sata / Fire-resistance: 2 hours

12

L/250

16

- Klasa betona /
- Tezina /

17

18

19

——5@9,312012,5
—2@9,317@12,5
——12(012.5

20

C50/60

-f ,=1860 N/mm? za uzad /
- Zagtitni sloj betona donje uZadi /

- Zapreminska teZina betona /
2500 kg/m?®

- Kriterijum ugibanja /

HCS 40x120
Toping =0 cm / Topping =0 cm

13 14 15
Raspon / Span [m]

16

17

18

19

20

-14¢12.5

@9.3i @125

=45 mm

L/250

—5@9,312012,5

—2(9,317012,5

—12012.5
-14@12.5

putinzenjering.com
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KARAKTERISTIKE
MONTAZNIH ELEMENATA

SUPLJE PLOCE
OPSTE KARAKTERISTIKE

TIPOVI SUPLJIH PLOCA

ECHO - TABELE NOSIVOSTI

ELEMATIC - TABELE NOSIVOSTI

“ TABELE NOSIVOSTI PLOCA
ELEMATIC TEHNOLOGIJE /

“ TABLES CAPACITY SLABS
ELEMATIC TECHNOLOGY

putinzenjering.com

CLEqaTI

SMART EVOLUTION

]
o

=
o

Optereéenje / Load kN/m2
=
v

w

25

20

oy
w

Opterecenje / Load kN/m?
15

w

HCS 20x120
Toping =0cm / Topping =0 cm
Vatrootpornost: 1 sat / Fire-resistance: 1 hour

Raspon / Span [m]

HCS 20x120
Toping =0 cm / Topping = 0cm
Vatrootpornost: 2 sata / Fire-resistance: 2 hours

'

Raspon / Span [m]

—40¢9.3

——5@12.5

—7@9.3
7012.5

- Klasa betona / C50/60

- TeZina /

-f .= 1860 N/mm? za uZad / @9.3i @12.5
- Za&titni sloj betona donje uzadi/

= 45 mm

- Zapreminska teZina betona /

2500 kg/m?

- Kriterijum ugibanja / L/250

—4@9.3

——5@12.5

—7@9.3
7012.5

w

10 11

putinzenjering.com
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SUPLIJIE PLOCE - KARAKTERISTIKE
OPSTE KARAKTERISTIKE MONTAZNIH ELEMENATA

TIPOVI SUPLJIH PLOCA

ECHO - TABELE NOSIVOSTI

ELEMATIC - TABELE NOSIVOSTI

Optereéenje / Load kN/m?

Opterecenje / Load kN/m?

HCS 26.5x120
Toping =0 cm / Topping =0 cm
Vatrootpornost: 1 sat / Fire-resistance: 1 hour

25 g

20

[
w

[y
i=]

w

6 7 8 9 10
Raspon / Span [m]

- Klasa betona / C50/60
- Tezina /
-f ,.=1860 N/mm? za uZad / @9.3 i @12.5
- Zagtitni sloj betona donje uzadi /
=35 mm

- Zapreminska teZina betona /
2500 kg/m?
- Kriterijum ugibanja / L /250

11

- Klasa betona /
- Tezina/

12

13

C50/60

-f ,=1860 N/mm? za uZad /
- Zagtitni sloj betona donje uZadi /

—6@9.3

—6@12.5

——8(12.5
-10@12.5

@931 @125

= 45 mm

- Zapreminska teZina betona /

- Kriterijum ugibanja /

HCS 26.5x120
Toping =0 cm / Topping =0 cm
Vatrootpornost: 2 sata / Fire-resistance: 2 hours

5

20

-
w

[y
o

w

6 7 8 9 10
Raspon / Span [m]

putinzenjering.com

11

12

2500 kg/m?

13

L/ 250

—6@9.3

—6@12.5

——8@12.5
-10@12.5

5]
o

Opterecenje / Load kN/m?

=
w

=
o

- Klasa betona / C50/60
- Tezina /

-f  =1860 N/mm? za uZad /

- Zastitni sloj betona donje uZadi /

11

HCS 32x120
Toping =0 cm / Topping = 0 cm
Vatrootpornost: 1 sat / Fire-resistance: 1 hour

12
Raspon / Span [m]

@9.3i @125

=35mm

- Zapreminska teZina betona /

2500 kg/m?

- Kriterijum ugibanja /

Optereéenje / Load kN/m?

L /250

25

=]
o

oy
w

=
o

11

13

14

- Klasa betona /
- Tezina/

15

16

C50/60

- f .=1860 N/mm? za uZad /
- }_Eagtitni sloj betona donje uzadi/

—5@9.3

—6@12.5

—10012.5
-14¢12.5

@931 @125

= 45 mm

- Zapreminska teZina betona /

- Kriterijum ugibanja /

2500 kg/m?

L/ 250

HCS 32x120
Toping =0cm / Topping =0 cm
Vatrootpornost: 2 sata / Fire-resistance: 2 hours

12
Raspon / Span [m]

13

14

15

16

—5@9.3

—6@12.5

——10012.5
-14(12.5

putinzenjering.com
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SUPLIJIE PLOCE - KARAKTERISTIKE
OPSTE KARAKTERISTIKE MONTAZNIH ELEMENATA

TIPOVI SUPLJIH PLOCA

ECHO - TABELE NOSIVOSTI

ELEMATIC - TABELE NOSIVOSTI

20

Opterecenje / Load kN/m?
5 &

w

HCS 40x120
Toping =0 cm / Topping = 0 cm
Vatrootpornost: 1 sat / Fire-resistance: 1 hour

—6@12.5
—8@12.5
—10@12.5
—12012.5
-14(12.5

10 11 12 13 14 15 16
Raspon / Span [m]

- Klasa betona /

- Tezina /

C50/60

-f ,.=1860 N/mm? za uZad / @9.3 i @12.5
- Zagtitni sloj betona donje uzadi /

- Zapreminska teZina betona /
2500 kg/m?®
- Kriterijum ugibanja / L/250

=35 mm

- Klasa betona / C50/60
- TeZina/
- f ,=1860 N/mm? za uZad / @931 @12.5
- Za&titni sloj betona donje uzadi /
=45 mm

- Zapreminska teZina betona /
2500 kg/m?
- Kriterijum ugibanja / L/ 250

20

Opterecenje / Load kN/m?
= e

w

HCS 40x120
Toping = 0 cm / Topping =0 cm
Vatrootpornost: 2 sata / Fire-resistance: 2 hours

—6@12.5
—8@12.5
—10012.5
—12@12.5
-14(12.5

10 11 12 13 14 15 16
Raspon / Span [m]

putinzenjering.com

50 A

hJ w =3
(=] o o

Opterecenje / Load kN/m?

-y
(=]

- Klasa betona /
- TeZina /

10

1

- €50/60

-f  =1860 N/mm? za uZad /

- Zagtitni sloj betona donje uzadi/

- Zapreminska teZina betona /

- Kriterijum ugibanja /

50 4

w =3
(=] (=]

Optereéenje / Load kN/m?
(2]
[=]

10 |

10

11

HCS 50x120
Toping =0 c¢cm / Topping = 0 cm
Vatrootpornost: 1 sat / Fire-resistance: 1 hour

—7@12.5
—10@12.5
—14012.5
——16@12.5
-2112.5

12 13 14 15 16 17 18 19 20
Raspon / Span [m]

@9.3i @125

=35mm

- Klasa betona / C50/60
- Tezina /
-f =1860 N/mm? za uzad / @9.3i @125
- Zastitni sloj betona donje uzadi /
= 45 mm

- Zapreminska teZina betona /

2500 kg/m3
- Kriterijum ugibanja / L/250

HCS 50x120
Toping=0cm / Topping=0cm
Vatrootpornost: 2 sata / Fire-resistance: 2 hours

— 70125
—10p12.5
—14012.5
——16012.5
-2112.5

12 13 14 15 16 17 18 19 20
Raspon / Span [m]

putinzenjering.com

NOILONAOHLNI
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ATDYANDHO SIEEVLS OHOE 40 3dAL - SEV1S 3402-MOTIOH d04 S3ILINNLYOddO

ALIDVdYD 40 3138V1L
- JILVINTT3







Nis

Knjazevacka bb

+381 18 215 355

+381 18 576 600

+381 18 575 574
office@putinzenjering.com

prefabrikacija@putinzenjering.com

Nova Pazova
Prva centralna radna 3

+381 22 215 22 25
+381 22 215 22 26
+381 22 215 22 27
mobeco@putinzenjering.com

prefabrikacija@putinzenjering.com

Krsko
Velika vas pri Krskem,
8273 Leskovec pri Kr§skem

+386 8 20 10 375
+386 8 20 10 376
office@mobeco.si

projektiva@mobeco.si




