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UvoD /
" INTRODUCTION

Jedna desetina svetske privrede
obuhvata izgradnju i organizaciju
stambenih i komercijalnih objekata. Ovaj
sektor trosi viSe materijala za izgradnju,
minerala, vode i struje nego preostalih
90% privrede. Upravo zbog toga, tokom
svih faza izgradnje, neophodan je nov
pristup koji ¢e zadovoljiti sve veée
ljudske potrebe, a pritom ocuvati i
zastititi Zzivotnu sredinu i prirodne
resurse.

Projektovanje za potrebe odrzivog razvo-
ja ukljucuje upotrebu gradevinskog ma-
terijala koji ispunjavaju nove zahteve
fleksibilnosti i prilagodljivosti, Stednju
energije tokom gradnje i upotrebe ob-
jekata, ekolosku demontazu i recikliranje
umesto ruSenja uz prisustvo buke i
prasine.
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One tenth of the world’s economy goes towards building and managing housing and commercial
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,
which will meet the challenges of satisfying the growing human needs while conserving and
protecting the environmental quality and natural resources.

Designing for sustainable development involves the use of building materials that meet new
requirements of flexibility and adaptability, energy conservation during construction and use of
facilities, environmental disassembly and recycling instead of demolition in the presence of noise

and dust.
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“ KARAKTERISTIKE MONTAZNIH

ELEMENATA /

= OPPORTUNITIES FOR

PREFABRICATION

Betonske konstrukcije, posebno montazni elementi, imaju odlicne performanse koje mogu da
zadovolje sadasnje i buduce zahteve koji se ti¢u o€uvanja Zzivotne sredine. Proizvodnja montaznih
betonskih elemenata se odvija u kontrolisanim klimatskim uslovima u zatvorenim fabrikama. Na
taj nacin je kontrola otpada, emisije i nivoa buke lako uporediva sa istim procesom koji se odvija
na gradiliStu. Upravo zbog toga je nelagodnost znatno smanjena u poredenju sa klasi¢nim
graditeljskim metodama.

Pri fabri¢koj proizvodnji, okruzenje u kojima radnici rade se lako kontroliSe. Takode, recikliranje
materijala je neuporedivo jednostavnije u fabri¢kim uslovima.

Concrete structures in general and prefabrication in particular have excellent opportunities to
respond to the present and future environmental demands. The production of precast concrete
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
building site. Consequently the inconvenience to the public is greatly reduced in comparison
with traditional building methods.

With factory production, the environment for the workers is easily controlled. Also recycling of all
materials is comparatively simple to achieve in a closed factory environment.

putinzenjering.com

Beton kao materijal poseduje dosta ekoloskih prednosti. lzdrzljiv je, te ne zahteva toksi¢ne
prezervative koji spre¢avaju njegovo propadanje. U industrijalizovanim zemljama, korozija celika
kosta oko 4% bruto nacionalnog proizvoda, a polovina svetske godiSnje proizvodnje celika se
koristi da bi se zamenile korodirane konstrukcije. Energija koju tro$i beton je izuzetno mala u
poredenju sa drugim materijalima (Grafikon 1.). Iskori§éenje termalne mase betona ¢ée ustedeti do
35% energije koja je neophodna za hladenje ili grejanje zgrada. Osim toga, betonska masa ima
izvanrednu sposobnost zvuéne izolacije.
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Grafikon 1. - Potro$nja energije za proizvodnju gradevinskih materijala /
Chart 1. - Energy consumption for the production of building materials

Concrete has properties that at the outset are ecologically advantageous. Concrete is durable,
and requires no toxic preservatives in order to prevent its deterioration. In industrialized
countries corrosion of steel is costing about 4% of the gross national product, and half of the
annual steel production in the world is used to replace corroded structures. In addition, the
energy consumption of concrete is extremely low, compared to other construction materials
(Graphic 1). The utilization of the thermal mass of the concrete will save up to 35% of the energy
required to heat or cool buildings. Furthermore, the mass of concrete provides excellent sound
insulating properties.
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SUPLJE PLOCE -
OPSTE KARAKTERISTIKE /

HOLLOW CORE SLABS -
GENERAL CHARACTERISTICS

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 re§enja su prednapregnute
Suplje ploce. 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 ¢vrsto¢u betona, kao i moguénost ponovnog
koriséenja i recikliranja na kraju upotrebnog veka.

The precast concrete industry is constantly searching for new products and building systems to
satisfy the coming needs and demands of our modern society: shortage of labour force, structural
efficiency, fire resistance, speed of construction, quality of execution, and last but not least
sustainable construction. One of the most remarkable and successfull developments in this
context is the prestressed hollow core slab. It provides an answer to most of the present market
demands and challenges for the building industry: structural efficiency, low material
consumption, highly automated and environmentally friendly production process, high concrete
strength, slender floor thickness, and possibilities for reuse and recycling at the end of the life
cycle.

putinzenjering.com

Proizvodnja Supljih plo¢a odvija se na pistama, metodom ekstrudovanja ili vibriranja specijalnog
betona uz pomo¢ kliznih finiSera koji formiraju presek plo¢a sa kontinuiranim unutrasnjim
Supljinama. Proizvodna Sirina plo¢a je 120cm, duzina je promenljiva, a debljina direktno zavisi od
opterecenja i raspona ploca.

The production of hollow core slabs takes place on standard production beds by the method of
extrusion or vibrations of special concrete with the help of slipform pavers which form slab
section with continual interior holes. The production width of slabs is 120cm, the length is
variable, whereby thickness depends on load and the span of slabs.

Slika 2. - Pogon za livenje 3upljih plo&a - Ni§ / Image 2. - Section for casting hollow core slabs - Ni§

putinzenjering.com
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Za proizvodnju Supljih plo¢a primenjujemo dve tehnologije:

1.ECHO - Suplje ploce se liju SLIP FORMER masinom
2. ELEMATIC - izlivanje plo¢a masinom EXTRUDER.

Prva tehnologija se primenjuje u niSkom pogonu, a druga u pogonu u Novoj Pazovi.

B We use two technologies for the production of hollow core slabs:

1. ECHO - hollow core slabs are casted with SLIP FORMER machines
2. ELEMATIC - casting of hollow core slabs with machine EXTRUDER.

The first technology is applied in the section in Ni$, and the other in the section in Nova Pazova.

SLIP FORMER - ECHO

ECHO Sz

putinzenjering.com

Kao softversku podrsku za
stati¢ki prora¢un nosivosti
i vatrootpornosti Supljih
ploéa, koristimo program
Elematic ELiSLAB 2.0.

gn(d ELiISLAB 2.0

0[] ELiSLAB 2.0

g0 ELiSLAB 2.0

As software support for
static calculation of load
capacity and fire resi-
stance of hollow core
slabs, we use the Elematic
ELIiSLAB 2.0 program.
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Glavne prednosti prednapregnutih $upljih plo&a /
Main advantages of prestressed hollow core slabs

putinzenjering.com

Smanjena tezina

Postize se unutrasnjim Supljinama koje se pruzaju duz cele Suplje ploce.
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 hollow core 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
Omoguéava primenu prednapregnutih Supljih ploéa u izgradnji proizvodnih
pogona i objekata za skladistenje.

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

Fleksibilnost

Fleksibilnost postiZzemo seéenjem Supljih
plo¢a na bilo koju duzZinu i pod razli¢itim
uglovima.

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

Brza gradnja

Proizvodnja prednapregnutih Supljih plo¢a je automatizovana i brza. Tokom
montazZe nije potrebna nosiva skela i najces¢e se montaza vrsi direktno sa vozila
na nosivi zid ili gredu $to smanjuje vreme i utrosak energije. Procesi koji slede
nakon montaZze mogu da otpo¢nu 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,
Ciste raspone i veliku nosivost, Sto je pogodno za
izgradnju stambenih objekata, bolnica, Skola,
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 ¢elicnom konstrukci-
jom.

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

Odli¢éna akustic¢ka 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.

putinzenjering.com
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g Montazni prednapregnuti podovi od Supljih plo¢a i armirani podovi liveni na licu mesta 8
koji se koriste za porodiénu stambenu jedinicu-poredenje uticaja na Zivotnu sredinu / 2
E Otpornost na poiar Comparison of the en\_lironm'enta'\l effgcts between a pregast prestl_'essed h.oIIow core floor g
wZ Rezultati ispitivanja pokazuju da meduspratne and a plain cast in-situ reinforced floor for single family housing.
E 2 A i krovne konstrukcije od prednapregnutih o
= m I { " | Supljih ploéa mogu biti otporne na pozar i T <
E T \ preko 120 minuta. mo
§,§ Fire = 450/ =
™ E Testing results show that interfloor and roof 80— ¢ - 0 g é
g constructions from prestressed hollow core ag ; m
slabs can resist fire over 120 minutes. 70 — §§ s Suplje plo&e / Hollow core slabs % 3
v &
& oo 8
uy Ekonomicno resenje - \E =
9 E Upotrebom prednapregnutih Supljih plo¢a smanjuju se troskovi izgradnje, 50 — | gfg” § g
: § eksploatacije, kao i adaptacije i demontaze (rusenja). ‘ éﬁ’ %Tﬁ S s
33 Economi 40 ‘ 33 e 9
2 w Prestressed hollow core slabs reduce building costs, exploitation costs, as well as f;g § o
o costs of renovation and dismounting (demolition). 30 — gt 7 ﬁ g
o | §§ s, 3 3
- Ekolo3ki proizvod 20 — A’
’8 Proizvodnja i montaza prednapregnutih Supljih plo¢a su bezbedni po Zivotnu o
S g / sredinu iz viSe razloga: smanjena upotreba sirovina i energije, smanjenje buke, 10 —
8 I i prasine i emisije opasnih materija, olakS8an i kontrolisan tretman otpadnih 3
Fd \ materijala. fonl gm
2 Ec UKUPNA USTEDA MATERIJALA / TOTAL MATERIAL SAVING "3
The production and mounting of prestressed hollow core slabs are environmenta- |y 5
= lly safe for several reasons: reduced use of raw materials and energy, noise redu- @ g
3 ction, reduction of dust and hazardous substances emission, facilitated and con- s
> trolled treatment of waste materials. Grafikon 2. - Ukupno iskoriS¢enje materijala za Suplje plo¢e u poredenju sa plo¢ama koje se liju
% 3 . direktno na gradilistu / i
= Chart 2. - Total material consumption of hollow core slabs compared to cast in-situ floors fo) g
= Moguénost ponovnog koriSéenja i recikliranja -
g Bitna prednost montazne gradnje je moguénost demontaze i redizajna postojeéih % 5
= montaznih objekata. 5 @
Th vility of y and re g Sledece tabele pokazuju rezultate komparativne LCA studije koja je poredila prednapregnute Ih
E 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
0 9 dismounting and redesigning existing precast prefabricated facilities. betonskog sprata pojedinacne porodi¢ne stambene jedinice tokom perioda od 50 godina. 3
E g Rezultati pokazuju da Suplje plo¢e imaju mnogo bolje rezultate od onih koje su livene na licu o
E = mesta, i to po skoro svim parametrima koji se odnose na bezbednost Zivotne sredine: mm
g o
2 ° 28% manje primarnog utroska energije, o §
= ® 40% do 50% manje sirovina, 3 0
* 37,8% manje stvaranje otpada. %
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[
The following tables show the results of a comparative LCA study of a prestressed concrete § >
hollow core slabs compared to a plain cast in-situ slabs. The figures are related to one square é 5
meter of concrete storey floor in a single family house, over a period of 50 years. The results % >
show that the hollow core slabs scores much better than the in-situ floor, on most o %

o environmental parameters:
o g
v * 28% less primary energy consumption, - a
’% * 40% to 50% less raw material, > =
5 * 37,8% less generation of waste. = §
L (o
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Suplje ploge / Livene ploce / - z
8 Holow core floor slabs Cast in-situ fioor slabs Energija / Energy 5
3 Ukupno &elika (M3J) / Steel total (MJ) 19 183 8
Celi %) / Steel share (% Y % 4 HH H 23 H
Procentualno ¢elika (%) / Steel share (%) 25,8% 28,5% IZerIJlVOSt i dug Zlvotnl Vek/ a
< meki €elik / mild steel 67 306 HH H =3
'& prednapregnut &elik / prestressing steel n7 Durablllty and Iong Ilfespan g
§ E reciklirano / recycling -65 123
2 al (i :
0 l-_ll-l Ukupno cementa (M3J) / Cement total (MJ) 2133 173 oo
E w Procentualno cementa (%) / Cement share (%) 46,3% 26,9% r:?l 8
T . iy -n
té_ z Portland B / Portland B 323 Osnovni preduslov za dug vek trajanja 5 g
@E Portland C / Portland C 181 je izdrzljiva nose¢a konstrukcija, uklju- O >ivost / Tz
N z Visoka pe¢/ Blast furnace A 173 &ujudéi i spratove. Usled velike izdrzljivo- : . =
i 5 o = 3 H HH dwn
s Ukupno vezivo (M3) / Filler total (M3) 398 203 sti bgto?a, niske poroznosti i dovoljnog ~ Sustainbility D
Procentualno vezivo (%) / Filler share (%) 8,6% 32% pokrlvaca prednapregnute armature, g ! z %
o spratovi od Supljih plo¢a ¢e zadrzati
¥ pesak / sand 7,1 8,0 i ¢ v . o
= eljunak / orovel = konstruktivni kapacitet 100 godina i o
w g kre&njak / lime stone 326 duze. Proizvodnja mora biti uskladena % g
’8 E voda / water 02 04 sa nacionalnim standardima (na primer § 5
= _ o 0 5 " - (o]
& é Ukupan transport (M3J) / Transport total (MJ) 55,1 66,3 EV.I'OpSkI Bropts EN “68) ' str9go kon 0 E
5 § Procentualno transport (%) / Transport share (%) 12,0% 10,3% trolisana u skladu sa sistemom § 8
% & — — samokontrole, a nadgledana od strane Otpadni materijal / Sirovine / § o
n = amion 40t / truck 40t 32,6 A o . - o
o ion 25t Ftotick 28t 06 4 ovlaséenog spoljnog organa Waste materials Raw materials g n
(o) kamion 16t + mixer / truck 16t + truck mixer 1,0 39,7 o E
brod / ship 10 15,2 “un
-
0
< Kraj Zivotnog ciklusa (M3J) / End of life cycle (MJ) 18,1 601 (7]
18]
(6] Kraj zivotnog ciklusa (%) / End of life cycle (%) 3,.9% 9,4%
e |
>0
o T Gubitak (deponija) / Loss (dumping) 0 0 j
% 5 Iskorigéen visokokvalitetni beton / Reuse high quality concrete 95 15,5 0 r?l
o Iskorigéen niskokvalitetni beton / Reuse low quality concrete 27,6 44,6 % (o)
2 o
Proizvodna energija (M3J) / Production energy (MJ) 158 1399 ; g
Proizvodna energija (%) / Production energy (%) 3,4% 21,8% oE
= 7R
8 Ukupna energija / Total energy 14 E
> dizel / diesel 3.4 56
(o) 8 gas/ gas 53 7,6
I struja / electricity 211 30,9 o) g
8 IilJ propan / propane 95,8 g i
w i 2
g Ukupno (M3J) / Total (MJ) 461 643 g >
= Ukupno (%) / Total (%) 72% 100% 0 Plil
‘7’Tﬁ’7i‘ la 1. - Dopr N j E
2 S
v> S . - o
Eon Suplje ploge / Livene ploce / W
<Zt (o] Hollow core floor  Cast in-situ floor p m
w 5 Eutrofikacija (kg PO43) / Eutrophication 3-eq.) 0,035 0,0410 Iz I.';
d u_IJ Izduvni gasovi (*10-12) / Exh 0,0468 0,0707 -|O-| <Z
o Ekotoksicnost (103 m3) / £ 278 5,81 03
ﬁ Efekat staklene baste (kg CO2 eq) ot (kg CO2 ec 552 534 % o
Acidifikacija (kg COz2) / Acidification ) 0,252 0,0460 g
Letnji smog (kg CO2) / Summer smog (kg SO 2 eq.) 0,0297 0,0460 =i
E ",%" Ljudska toksicnost (kg) / Human toxicity (kg) 0,318 0,41 j
0Z
Zz § Upotreba primarne energije (MJ) / Use of primary energy (MJ) 461 643 w0
a o Curst otpad (kg) / Solid waste (ko) 363 588 Tk
lc-lsE lzvor: CREM ncz and Research for Environmental Management - Amsterdam, ,g
dis =
o ; . ; ; : o
; The prerequisite for a long life span is durable load bearing structures, including the floors.
ot = S S S Hollow core slabs will retain their structural capacity for 100 years and more because of their
a Lilg'egabt'?{a T ” . N o] e high concrete strength, low porosity and sufficient cover to the prestressing reinforcement. m
< - Fib bilten 21 “Pitanja zastite Zivotne sredine pri montaznim radovima” - Mar K . -0
O Federation internationale du Beton - Lozana, Svajcarska / The manufacture r?as tc:: respond to the natl?nal product standard (e.g. Europeap Product 2 %
% Code EN 1168), and is strictly controlled according to a system of self-control, supervised by an = =
m Literature accredited external body. 2

- Fib bulletin 21 “Environmental issues in prefabrication” - March 2003; Fédération
internationale du Béton - Lausanne, Switserland
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Otvori i zaseci u $upljim plog¢ama / Opens and cuts in hollow core slabs

Otvori i zaseci u prednapregnutim betonskim Supljim plo€ama se mogu proizvesti u pogonu
prema statickim proracunima. Rubovi zaseka su grubi zbog nacina proizvodnje. Zaseci se mogu
pojaviti duz Citave Sirine elementa, dok se vedi otvori mogu realizovati i pomoc¢u celi¢nih potkon-
strukcija. 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 i zaseci u Supljim plo&ama - primeri / Opens and cuts in hollow core slabs - examples

putinzenjering.com

Ako nema druge potpore, otvori
za stepenice, kamine, krovne pro-
zore, kao i otvori za razlicite vrste
instalacija mogu se napraviti kon-
strukcijom 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

Naéini kaéenja viseéih tereta / Ways of hanging loads

L o o B o ;

R4 DA R
Z

U zavisnosti od teZine tereta postoji viSse nacina 3. 5
kacenja tereta (1.-3. crtezi od najlakSeg do najtezeg Q C
tereta). Jako je bitno voditi raGuna o mestu busen-

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

o 000! 090! 090 000 o

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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a tereta / Methods of loading cargo

Nacini k

uvobD

veli¢ina zavrtnja koji odgovara optereceniju /
thru-bolts of size to suit load

plo&aste podloske /

preklopni vijak samo za vertikalna opterecenja /
[toggle bolt for vertical loads only

KARAKTERISTIKE

MONTAZNIH ELEMENATA

ZAVRTANJ IZMEDU PLOCA |

y ¥
ograni¢eni poloZaji rupa na dat
dimenzije od centra otvora |
restrict hole location to these
dimensions from core centre

=

=

30
ZAVRTANJ KROZ PLOCU/ METALNI TIPL KROZ SUPLJINU / PROFILI OD LAKOG METALA / TRAKA OD LAKOG METALA/
THRU-BOLT IN CORE METAL TIPL THROUGH THE HOLLOW LIGHT METALS PROFILES LIGHT METAL STRAP

THRU-BOLT IN JOINT

(1]
X
+
o
3g
e
2 s
5
o
(o]

TIPOVI
SUPLIJIH PLOCA

Ka&enje nosa&a kablova /
Hanging the cable tray

ECHO
TABELE NOSIVOSTI

ELEMATIC
TABELE NOSIVOSTI

ERRRN
i
o
T

Ka&enje ventilacionog sistema /
Hanging ventilation system

Ka&enje cevi /
Hanging pipes

Zavréna obrada 3upljih plo¢a i zalivanje betonom /
Finishing of hollow core slabs and concrete sealing

U zavisnosti od tipa i namene prostorije, vrste optereé¢enja i drugih uticaja vrSi se proracun po-
trebne debljine sloja monolitizacije. Najcesée usvajamo debljinu 5-6cm, dok po potrebi mozZe biti i
veca. U posebnim sluc¢ajevima Suplje ploce nije potrebno zalivati betonom. Kod tackastog i nerav-
nomernog optereéenja sloj monolitizacije se dodatno oja¢ava ugradivanjem mreZaste armature.

BEZBEDNOST
| RUKOVANIE

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 5-6¢cm, 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.

TEHNICKI DEO

putinzenjering.com

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

to&ak / wheel armatura / reinforcing

NOILONAOYULNI

monolitizacija /
monolithization

0000¢

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.

NOILYOldgv43dd
404 S3ILINN1JdOddO

Debljina topinga varira u zavisnosti od kontra ugiba ploce /
Topping thickness varies with hollow core slab deflection
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S :
=) ~ ~ Radi lakSeg uklapanja, tj. redanja Supljih plo¢a prilikom formiranja meduspratne konstrukcije, (s)
— = TI pOVI S U p I ' I H p LO CA / ploée je moguée seéi po duzini. Sirine se¢enja su odredene stati¢kim proraéunom i prikazane su Su
g u sledeé¢im crtezima. o
< z
vs " TYPE OF HOLLOW CORE SLABS
Y w
= >3
g = In order to facilitate the fitting of the hollow core slabs when forming the intermediate o %
w ; structure, the hollow core slabs can be cut lengthwise. The cutting widths are determined by E o)
SE the static calculation, and are shown in the following drawings. 5 g
z . . . . " . . - : : : Qd
0 U nasoj ponudi postoje dva tipa Supljih plo¢a, ECHO i ELEMATIC, koje se medusobno razlikuju po ‘ ; m
= obliku popre¢nog preseka, tj. po razli¢itoj tehnologiji izrade. ECHO plo¢e se izraduju | g 3
slipformerom i proizvodimo ih u pogonu u Nisu, dok se ELEMATIC plo¢e izraduju uz pomo¢ 0
< extrudera u Novoj Pazovi.
= fa)
w0 m
= T
et g0
= 5 In our offer there are two types of hollow core slabs, ECHO and ELEMATIC, which differ from one 20
LEIiJ 24 another in the form of a cross-section, i.e. the molds in which they come out. ECHO slabs are 2 2
o % made with slipformer and we manufacture them in the factory in Nis, while the ELEMATIC slabs % 8
R = are made with the help of extruders in Nova Pazova. z =
a - 0
(o) nk
=
“n
:' 1
) 2
o ELEMATIC
o
I ELEMATIC 3
3 HCS 200 HCS 265 88
bY)
2 3 ; 7N N7 7 ] mT
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— |y
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0
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| RUKOVANIJE
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"TABELE NOSIVOSTI PLOCA
ECHO TEHNOLOGIJE /

“ TABLES CAPACITY SLABS
ECHO TECHNOLOGY

ECHO PRECAST
ENGINEERING

putinzenjering.com

* *

Korisno opterec¢enje prema Live load according

SRPS EN 1991-1-1: SRPS EN 1991-1-1:

Za opterec¢enja manja od 5 kN/m?2 - Tip C Loads less than 5 kN/m2 - Type C

Za opterecenja vec¢a od 5 kN/m? - Tip E Loads greater than 5 kN/m2 - Type E

* Vazi za sve Echo tabele / Applies to all Echo tables

Gornja zona / Upper strands 405

Donja zona / Lower strands 787

5.80
568
5.55
5.45
5.35
5.25
515
510
4.80
470
460
453
4.45
438
430
425
420
415

4.10

Toping = 5cm

4P5 405 435 4@5 405

5@93+ 3@93+ 2093+

7993 S35 42125 Sgi25 19125
7.40 7.95 8.35 8.60 8.85
7,25 7.80 8.23 8.45 8.78
710 7.65 810 8.30 8.70
6.98 7.50 7.95 815 8.55
6.85 7.35 7.80 8.00 8.40
6.73 720 7.65 7.85 8.25
6.60 7.05 7.50 7.70 810
6.50 6.90 7.35 7.55 7.95
610 6.50 6.90 710 7.45
595 6.38 6.78 6.95 7.30
5.80 6.25 6.65 6.80 715
5.70 613 6.50 6.73 7.00
5.60 6.00 6.35 6.65 6.85
5.50 590 6.28 6.50 6.75
540 5.80 6.20 6.35 6.65
530 570 610 6.25 6.53
5.20 5.60 6.00 615 6.40
510 £Es 590 6.05 6.33
500 545 5.80 595 6.25

Napomena: Tabela je informativnog karaktera i ne zamenjuje stati¢ki proracun.

Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data.

Sopstvena tezina Suplje ploce +

tezina zalivenih spojnica + toping:

2,5+ 0,13+ 1,25 = 3,88 kN/m?
Zapreminska tezina betona: 2500 kg/m?
Vatrootpornost: 60 min

Klasa betona: C40/50

Zastitni sloj betona donje uzadi: 35mm

TeZzina plo¢e po m# 2.50 kN/m?
Tezina plo¢e po m': 3.00kN/m'
Povrsina popreé¢nog preseka: 0.12m?
Povrsina zalivenih spojnica: 0.005 m?
Broj Supljina:6

Self weight of hollow core slab +
jointfilling + toping:

2,5+ 0,13+ 1,25 = 3,88 kN/m?2

Density of concrete: 2500 kg/m3

Fire resistance: 60 min

Concrete quality: C40/50

Concrete cover on lower strands: 35mm

Slab weight per m% 2.50 kN/m?

Slab weight per m': 3.00kN/m!

Slab cross section area:0.12m?

Joint filling crossection area: 0.005 m?
Number of holes:6

putinzenjering.com
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Toping = 6cm

Gornja zona / Upper strands 407 407
Donja zona / Lower strands 797 789.3
1.5 1 e 6.75 8.50
1.5 1:5 C 6.63 8355
1.5 2 @ 6.50 8.20
5 25 @ 6.38 8.05
1.5 3 & 6.25 7.90
1.5 35 (& 6.15 75
1.5 4 (0 6.05 7.60
1.5 4.5 @ 595 7.50
15 5 E 5.65 7.10
1.5 55 E 555 6.93
1.5 6 E 5.45 6.75
1.5 6.5 E 535 6.63
1.5 7 E 525 6.50
5 THE E 518 6.38
1.5 8 E 5.10 6.25
1.5 85 B 508 6.13
1.5 ) E 4.95 6.00
1.5 S E 4.90 5.90
1.5 10 E 4.85 5.80

Napomena: Tabela je informativnog karaktera i ne zamenjuje static¢ki proracun.

Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data.

47 437 47 4B7 4B7
S@93 +1 F2095 + 78125 2093+ 5093+
2012.5 5@12.5 7912.5 7912.5

9.10 9.90 10.30 10.75 11.20

8.93 970 10.15 10.65 1.08

875 9.50 10.00 10.55 10:95

8.60 LT Qi35 10.38 10.83

8.45 5 965 10.20 10.70

8.30 9.00 9.48 10.03 10.53

8.15 8.85 2)%10) 9.85 1085

8.00 8.70 915 Q70 10.15

7.55 8.25 8.65 915 955

7.43 8.10 8.50 8.98 9:58

7.30 7:95 8.35 8.80 9.20

7.5 7.83 8.20 8.63 9.03

7.00 7.70 8.05 8.45 8.85

6.88 7:55 705 8835 8.70

6.75 7.40 7.80 8.20 855

6.63 7.28 7.68 8.05 8.40

6.50 715 7.55 790 8.25

6.40 7.08 7.43 7.80 8.13

6.30 6.90 7.30 74748) 8.00

Sopstvena tezina Suplje ploce +

tezina zalivenih spojnica + toping:

3,19 + 0,15+ 1,5 = 4,84 kN/m?
Zapreminska tezina betona: 2500 kg/m?
Vatrootpornost: 60 min

Klasa betona: C40/50

Zastitni sloj betona donje uzadi: 35mm

TeZzina plo¢e po mz 3.19kN/m?

TeZina plo¢e po m': 3.82 kN/m'
Povrsina popreé¢nog preseka: 0.1529m?
Povrsina zalivenih spojnica: 0.007 m?
Broj Supljina:6

putinzenjering.com

Self weight of hollow core slab +
jointfilling + toping:

3,19 + 0,15+ 1,5 = 4,84 kN/m?

Density of concrete: 2500 kg/m?

Fire resistance: 60 min

Concrete quality: C40/50

Concrete cover on lower strands: 35mm

Slab weight per m% 3.19 kN/m?2

Slab weight per m': 3.82 kN/m'

Slab cross section area:0.12m?

Joint filling crossection area: 0.005 m?
Number of holes:6

407

TB N
7912.5

11.80
11.70
11.60
11.50
11.40
1.23
11.05
10.85
10.00
985
970
950
930
913
8195
8.83
8.70
8.58
8.45

Gornja zona / Upper strands 407

Donja zona / Lower strands 799.3
1.5 1 C 9.60
1.5 1.5 C 9.40
1.5 2 Cc 9.20
5 25 @ 9.05
1.5 3 e 8.90
1.5 2.5 (@ 8.75
1.5 4 C 8.60
1.5 45 (el 8.45
L5 5 E 775
1.5 55 E 7.58
15 6 E 7.40
1.5 6.5 E 725
15 7 E 7.0
5 S E 6.95
1.5 8 = 6.80
15 8.5 E 6.68
15 9 E 6.55
5 95 E 6.45
1.5 10 E 6.35

Napomena: Tabela je informativnog karaktera i ne zamenjuje static¢ki proracun.

437

539.3 +

2@12.5

10:25
10.05
9.85
9.68
9.50
9.33
915
9.00
8.40
8.23
8.05
7.88
7.70
755
7.40
7.28
715
7.03
6.90

Toping = 6cm

4557 457 457 4557 47
gg?z'é; 7212.5 33?2'?’; gg?z'? ;g?z'?;
n1s .70 1215 12.65 1335
10.93 .48 12.00 12.53 13.23
10.70 .25 .85 12.40 1310
10.50 .03 .65 12.20 12.95
10.30 10.80 .45 12.00 12.80
1013 10.63 125 .80 12.58
9.95 10.45 .05 1.60 1235
9.80 10.30 10.85 1.40 1210
925 9.70 10.25 10.70 .35
9.08 9.53 10.05 10.50 m13
8.90 935 9.85 10.30 10.90
8.73 918 9.68 1013 10.70
8.55 9.00 9.50 9.95 10.50
8.38 8.83 9.35 978 10.33
8.20 8.65 9.20 9.60 1015
8.05 8.50 9.03 9.45 9.98
7.90 8.35 8.85 930 9.80
7.78 8.20 8.70 915 9.65
7.65 8.05 8.55 9.00 9.50

Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data.

Sopstvena tezina Suplje ploce +

tezina zalivenih spojnica + toping:

3,52 + 0,19 + 1,5 = 521 kN/m?
Zapreminska tezina betona: 2500 kg/m?
Vatrootpornost: 60 min

Klasa betona: C40/50

Zastitni sloj betona donje uzadi: 35mm

TeZzina plo¢e po m# 2.52 kN/m?

Tezina plo&e po m': 422 kN/m'
Povrsina popreé¢nog preseka: 0.1688m?
Povrsina zalivenih spojnica: 0.009 m?
Broj Supljina:6

Self weight of hollow core slab +
jointfilling + toping:

3,52 + 0,19 +1,5 = 521 kN/m?

Density of concrete: 2500 kg/m3

Fire resistance: 60 min

Concrete quality: C40/50

Concrete cover on lower strands: 35mm

Slab weight per m# 2.52kN/m?

Slab weight per m": 4.22 kN/m'

Slab cross section area:0.1688m?
Joint filling crossection area: 0.009 m?
Number of holes:6

putinzenjering.com
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TEHNICKI DEO

Gornja zona / Upper strands

Donja zona / Lower strands

;5
;5
I:5
1.5
I}5
;5
5
I:5
:5
;S
:5
;5
i:5
1.5
;5
;5
;5
;5
5

Napomena: Tabela je informativnog karaktera i ne zamenjuje static¢ki proracun.

1455

255

35

4.5

515

6.5

7.5

85

9I5
10

) [ ol el o it ) ni o i o o il o @ @ @ o o el @

Toping = 6cm

407

539.3 +
20125

11.20
10.98
10.75
10.58
10.40
10.23
10.05
990
9.00
8.80
8.60
8.43
895
8.10
{95
7.80
7.65
7.53
7.40

437

209.3 +
5@12.5

12.10
11.90
11.70
11.48
1.25
11.08
10.90
10.70
10.00
9.78
955
915
#REF!
8.80
#REF!
8.65
8.50
8.35
8.20

437

209.3 +
7012.5

13.45
13.20
12:95
12.70
12.45
12.25
12.05
11.85
11.20
11.00
10.80
10.58
10.35
10.15
9.95
978
9.60
9.43
925

407

4093 +
7P12.5

14.00
13.80
13.60
13.35
13.10
12.88
12.65
12.40
1.75
1153
11.30
11.10
10.90
10.68
10.45
10.28
10.10
9195
NS

407

12g12

15.15

15.03
14.90
14.70
14.50
14.23
1595
1570
12.85
12.60
1235
1213

11.90
11.70

11.50

11.30

11.10

10.95
10.80

407

709.3 +
7@12.5

14.70
14.58
14.45
14.20
lshels:
13.70
13.45
13.20
12.45
12.23
12.00
11.78
11.55
185
1.15
10.98
10.80
10.63
10.45

Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data.

Sopstvena tezina Suplje ploce +
tezina zalivenih spojnica + toping:
3,84 + 0,25 + 1,5 = 5,59 kN/m?

Zapreminska tezina betona: 2500 kg/m?

Vatrootpornost: 60 min
Klasa betona: C40/50

Zastitni sloj betona donje uzadi: 35mm

TeZina plo¢e po m 3.84kN/m?
TeZina plo&e po m': 4.61 kKN/m!'

Povrsina popre¢nog preseka: 0.1843m?
Povrsina zalivenih spojnica: 0.012 m?
Broj Supljina:6

putinzenjering.com

Self weight of hollow core slab +

jointfilling + toping:
3,84 + 0,25 +1,5 = 559 kN/m?

Density of concrete: 2500 kg/m3
Fire resistance: 60 min
Concrete quality: C40/50

Concrete cover on lower strands: 35mm

Slab weight per mz 3.84 kN/m?

Slab weight per m': 4.61kN/m'

Slab cross section area:0.1843m?

Joint filling crossection area: 0.012m?
Number of holes:6

407

14012

15.90
1575
15.60
15.48
15555
15.05
14.75
14.35
13.35
13.18
13.00
12,75
12.50
12.28
12.05
11.88
11.70
11.50
11.30

Gornja zona / Upper strands

Donja zona / Lower strands

JI:S
iI:5
IS
I:5
1.5
IS
IS
iS5
-5
.5
.S
IS
15
-5
1.5
1.5
IS
ks
IS

Napomena: Tabela je informativnog karaktera i ne zamenjuje stati¢ki proracun.

I:5

2.5

35S

4.5

5I5

6.5

7.5

85

95
10

ol R B Wiy TN A Bl Wl R R AT B RO Re RON Rel Rl e RG)

Toping = 6cm

407

539.3 +
2012.5

12.00
1.78
IS5
11.33
11.10
10.88
10.65
10.40
950
9130
9.10
8.93
8.75
8.58
8.40
825
8.10
i7.98
7.85

407

209.3 +

5@312.5

13.00
12.78
1255
12.33
12.10
11.90
11.70
11.50
10.60
10.38
10.15
955
975
955
9.35
920
9.05
8.90
875

407

209185
7912.5

14.40
1413
15:85
13.63
13.40
13.18
12295
12.70
12.00
175
11.50
1.25
11.00
10.80
10.60
10.43
10,25
10.08
990

407

409.3 +
7812.5

15.10
14.83
14.55
14.30
14.05
13.80
13.55
13.35
12.65
12.40
1215
11.90
11.65
11.43
11.20
11.00
10.80
10.63
10.45

437

12g12

16.35
16.20
16.05
15.78
15.50
1525
15.00
14.70
13.85
13.60
1355
13.10
12.85
12.65
12.45
12:25
12.05
11.85
11.65

407

709.3 +
7012.5

15.90
15.70
15.50
1523
14.95
14.68
14.40
14.20
13.40
1515
12.90
12.68
12.45
12.23
12.00
11.80
11.60
11.40
11.20

Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data.

Sopstvena tezina Suplje ploce +
tezina zalivenih spojnica + toping:

417 + 0,30 + 1,5 = 597 kN/m?

Zapreminska tezina betona: 2500 kg/m?

Vatrootpornost: 60 min
Klasa betona: C40/50

Zastitni sloj betona donje uzadi: 35mm

TeZzina plo¢e po m% 4.17 kN/m?

TeZina plo¢e po m': 5.00kN/m!'

Povrsina popreé¢nog preseka: 0.2m?
Povrsina zalivenih spojnica: 0.014m?
Broj Supljina:6

Self weight of hollow core slab +
jointfilling + toping:

417 + 0,30 + 1,5 = 5,97 kN/m?

Density of concrete: 2500 kg/m3
Fire resistance: 60 min

Concrete quality: C40/50
Concrete cover on lower strands: 35mm

Slab weight per m# 4.17kN/m?
Slab weight per m': 5.00 kN/m!

Slab cross section area:0.2m?
Joint filling crossection area: 0.014m?
Number of holes: 6

putinzenjering.com
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9
>
=)

KARAKTERISTIKE
MONTAZNIH ELEMENATA

SUPLJE PLOCE -

OPSTE KARAKTERISTIKE

TIPOVI
SUPLIJIH PLOCA

g
2
@
o
z
w
=
[
o
2

ELEMATIC
TABELE NOSIVOSTI

BEZBEDNOST
| RUKOVANIE

TEHNICKI DEO

Toping = 6cm

Gornja zona / Upper strands 407
Donja zona / Lower strands 38?23;
5 1 (o 12.70
1.5 15 G 12.40
L5 24 (@ 12.10
1.5 25 (& 11.85
iI:5! 3 (& 11.60
5 55 @ 11:35
1.5 4 G 11.10
L5 4.5 @ 10.90
15 5 E 995
15 515 E 975
1.5 6 E SEEE
5 6.5 E 958
1.5 7 E 9 20
1.5 75 E 905
1.5 8 E 8.85
I’5! 8.5 E 8.70
5 9 E 855
1.5 95 E 8.43
L5 10 E 8.30
1.5 125 E 7.70
iI'5! 15 E 7.25
1:5 20 E 6.50

407

209.3 +
5@12.5

13.80
1355
13.30
13.08
12.85
12.65
12.45
12.20
1.15
10.90
10.65
10.45
10.25
10.08
9.90
973
9155
9.40
925
8.60
8.10
.25

407 407 407 407
vl e
15.20 16.00 17.50 17.00
14.93 15.70 17.25 16.70
14.65 15.40 17.00 16.40
14.43 1513 16.70 16.10
14.20 14.85 16.40 15.80
13.98 14.63 1615 15.55
13.75 14.40 15.90 15.30
13.50 14.15 15.60 15.05
12.70 13.45 14.70 14.25
12.43 13.15 14.45 14.00
1215 12.85 14.20 13.75
11.90 12.58 13.95 13.50
1.65 12.30 13.70 13.25
1.43 12.08 13.48 13.00
1.20 1.85 13.25 12.75
11.03 1.65 13.05 12.53
10.85 .45 12.85 12.30
10.68 .28 12.63 1210
10.50 1110 12.40 11.90
9.75 10.30 11.55 110
9.15 9.70 10.85 10.40
8.25 8.75 9.75 9.40

Napomena: Tabela je informativnog karaktera i ne zamenjuje staticki proracun.
Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data.

Sopstvena tezina Suplje ploce +

tezina zalivenih spojnica + toping:

4,5+ 0,35 +1,5 = 6,35 kKN/m?2
Zapreminska tezina betona: 2500 kg/m?
Vatrootpornost: 60 min

Klasa betona: C40/50

Zastitni sloj betona donje uzadi: 35mm

TeZzina ploé¢e po m% 4.50 kN/m?
Tezina plo&e po m": 5.40kN/m'
Povrsina popreé¢nog preseka: 0.216m?
Povrsina zalivenih spojnica: 0.016m?
Broj Supljina:6

putinzenjering.com

Self weight of hollow core slab +
jointfilling + toping:

45+ 0,35 +1,5 = 6,35 kN/m?

Density of concrete: 2500 kg/m3

Fire resistance: 60 min

Concrete quality: C40/50

Concrete cover on lower strands: 35mm

Slab weight per m% 4.50 kN/m?

Slab weight per m': 5.40 kN/m'

Slab cross section area: 0.216m?
Joint filling crossection area: 0.016 m?
Number of holes:6

407

14012

18.20
18.05
17.90
17.58
17.25
17.00
16.75
16.40
15.60
15.35
15.10
14.85
14.60
14.38
14.15
1595
13.75
i13.55
13.35
12.55
11.80
10.60

Gornja zona / Upper strands 487
Donja zona / Lower strands gg?zs;
15 1 C 13.15
.5 1.5 C 12.85
.5 2 C 12.55
1.5 2.5 @ 12.28
1.5 5 & 12.00
L5 35 C 1.78
1.5 4 C 11.55
.5 4.5 C 135
1.5 5 = 10.40
5 5.5 E 10.18
L5 6 E 995
1.5 6.5 E 9.78
1.5 7 E 9.60
1.5 7.5 E 9.43
5 8 E 925
1.5 8.5 E 9.10
5 2) E 895
1.5 95 E 8.83
.5 10 E 8.70
5 12.5 E 8.10
1.5 15 E 7.60
1.5 20 E 6.85

Toping = 6cm

407

2@9.3 +
5@12.5

14.45
14.20
1595
13.70
13.45
13.20
12195
12.70
11.65
11.40
1.15
10.95
10.75
10.55
10.35
10.18
10.00
9i85
970
905
8.50
7.65

4p7 457 457 407
calao e s
15.95 16.70 18.35 17.80
15.65 16.40 18.08 17.48
15.35 16.10 17.80 1715
15.10 15.85 17.50 16.88
14.85 15.60 17.20 16.60
14.63 15.35 16.93 16.33
14.40 15.10 16.65 16.05
14.20 14.85 16.35 15.80
13.25 14.05 15.55 15.00
12.98 13.78 15.30 14.78
12.70 13.50 15.05 14.55
12.48 13.25 14.83 14.28
12.25 13.00 14.60 14.00
12.03 12.75 14.38 13.78
11.80 12.50 14.15 13.55
11.60 12.30 13.90 13.30
1.40 1210 13.65 13.05
1.23 11.93 13.45 12.85
1.05 1.75 13.25 12.65
10.30 10.95 12.30 11.80
9.70 10.25 1.55 1110
8.75 9.25 10.40 10.00

Napomena: Tabela je informativnog karaktera i ne zamenjuje stati¢ki proracun.
Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data.

Sopstvena tezina Suplje ploce +

tezina zalivenih spojnica + toping:

4,83 + 0,40 + 1,5 = 6,73 KN/m?2
Zapreminska tezina betona: 2500 kg/m?
Vatrootpornost: 60 min

Klasa betona: C40/50

Zastitni sloj betona donje uzadi: 35mm

TeZzina plo¢e po m% 4.83kN/m?
TeZina ploée po m': 5.80kN/m'
Povrsina popre¢nog preseka: 0.232 m?
Povrsina zalivenih spojnica: 0.019 m?
Broj Supljina:6

Self weight of hollow core slab +
jointfilling + toping:

4,83 + 0,40 + 1,5 = 6,73 kN/m?
Density of concrete: 2500 kg/m3
Fire resistance: 60 min

Concrete quality: C40/50

Concrete cover on lower strands: 35mm

Slab weight per m% 4.83 kN/m?
Slab weight per m': 5.80 kN/m'
Slab cross section area: 0.232m?

Joint filling crossection area: 0.019m?

Number of holes: 6

putinzenjering.com

407

14012

19.10
18.90
18.70
18.35
18.00
1770
17.40
17.20
16.30
16.05
15.80
15:55
15.30
15105
14.80
14.60
14.40
14.20
14.00
13.00
12.20
11.00

NOILONAOYLNI

NOILYIldgVv43dd
404 S3ILINNLIOddO

SOI1S1d310VdVHD TVd3N3D

Savls 3400
MOTIOH 40 3dAL

ALIDVdVYD 40

ONITANVH ALIDVdVYD 40 3139VL

ldvd
AVIOINHOAL

- SaVv1S 3400 MOTIOH

m
(0]
25
(o)
~
>
o
m
-
m

JILVNET3E

ANV AL3dVS




M© B/EC O

:
N . HCS 200 :
“ TABELE NOSIVOSTI PLOCA :
g Toping = 6cm 5
. ELEMATIC TEHNOLOGIJE /
i " TABLES CAPACITY SLABS
2t )
%é E L E M ATI C T E C H N O LO GY Donja zona / Lower strands 7093 7093 2%?55* 2%?55" 70125 70125 % §
§ E Stalno Korisno Tip korisnog § E
g opterecdenje opterecenje opterecenja RASPON PO EC [M] = &
[kN/m2] [kN/m2] po EC g 3
" 15 1 C 8.70 8.90 9.48 10.03 10.33 10.63 o
. E 15 Il5 C 855 8.70 9.40 9.83 10.23 10.50 al
>"'8’ E 15 2 C 8.40 8.50 9.30 9.60 1013 10.33 E '6
a 5 jits 25 © 8.23 833 9.23 9.40 10.03 10.10 2o
Ié g 15 % C 8.05 815 9.10 9.20 9.85 9.90 g g
@ E 113 5 = 7.90 8.00 8.93 9.03 9.65 9.70 g o
% 15 4 C 7.75 7.85 8.78 8.88 9.45 9.53 l';E" E
15 45 C 7.63 7.73 8.60 8.70 9.28 9.35 % ‘i’u’
’§ 115 5 E 718 6.95 8.08 8.18 8.75 8.75 #
g § 15 55 E 7.03 6.78 7.93 8.00 8.55 8.60 3
% z iI'5 6 E 6.90 6.63 7.78 7.85 8.40 8.40 § ﬁ
@ 15 6.5 E 6.78 6.48 7.65 7.68 8.25 8.25 m ;
_ 15 7 E 6.65 6.33 7.50 7.48 8.10 8.10 g E
'g 15 7.5 E 6.55 6.20 7.38 7.33 7.95 7.95 ’ g
o § 15 8 E 6.45 6.05 7.25 718 7.80 7.80
é E 35 85 E 6.35 595 7.5 7.03 7.68 7.68 -.O-. 5
E 15 9 E 6.25 5.85 7.05 6.90 7.55 7.53 % g
= 115 9.5 E 6.15 5.73 6.95 6.78 7.40 7.35 5 E
15 10 E 6.08 5.65 6.85 6.65 7.18 713 <

. Type of
Dead load Live load - <
[kN/m2] TKN/m2] jiue loos Span according EC [m]

Napomena: Tabela je informativnog karaktera i ne zamenjuje stati¢ki proracun.

3
v2>
E o
<0
EZ
o g
2
=

Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data.

JLLVWIT3

>
v}
m
=
m
o
n
)
5
3

5 Sopstvena tezina Suplje ploce + Self weight of hollow core slab +
g E tezina zalivenih spojnica + toping: jointfilling + toping:
[a) C>) 2,51+ 0,13+ 1,5 = 4,14 kKN/m? 2,51+ 0,13+ 1,5 = 4,14 KN/m? T %
',:.'d ¥4 Zapreminska tezina betona: 2500 kg/m? Density of concrete: 2500 kg/m? JZ> i
Nz Vatrootpornost: 60 min Fire resistance: 60 min o3
- Klasa betona: C50/60 Concrete quality: C50/60 =
. . Zastitni sloj betona donje uzadi: 35mm Concrete cover on lower strands: 35mm % %
o Korisno opterecenje prema Live load according
i SRPS EN 1991-1-1: SRPS EN 1991-1-1: o
~ Za opterec¢enja manja od 5 kN/m? - Tip C Loads less than 5 kN/m2 - Type C | TeZina plog¢e po m2 2.51kN/m? | Slab weight per m% 2.51kN/m? - Py
1] o opteretania et ea S KNI « Tib E TeZina plo&e po m': 3.02 kN/m' Slab weight per m": 3.02 kN/m!' > %
% P J P Loads greater than 5 kN/m2 - Type E | Povriina popre&nog preseka: 0.1207 m? Slab cross section area:0.1207 m? = =
|L|_J i Povrsina zalivenih spojnica: 0.006 m? Joint filling crossection area: 0.006m? llg
1

Broj Supljina:6 Number of holes:6

* Vazi za sve Elematic tabele / Applies to all Elematic tables

putinzenjering.com putinzenjering.com




UuvobD

KARAKTERISTIKE
MONTAZNIH ELEMENATA

SUPLIJE PLOCE -

OPSTE KARAKTERISTIKE

TIPOVI
SUPLJIH PLOCA

ECHO
TABELE NOSIVOSTI

3
L2
=0
<0
EZ

w
o g
2
=

BEZBEDNOST
| RUKOVANJE

TEHNICKI DEO

HCS 265

Gornja zona / Upper strands

Donja zona / Lower strands

609.3

Stalno Korisno Tip korisnog

opterecenje opterecenje opterecenja

[kN/m2] [kN/m2] po EC
1.5 1 @ 925
1.5 1.5 € 9.03
iI:5 2 € 875
1.5 215 (@ 8.55
1.5 3 € 8.35
5 35 © 8.15
I'5 4 C 7.98
1.5 4.5 € 7.83
15 5 E 7.10
-5 5:5 E 6.95
iS5 6 E 6.78
1.5 6.5 E 6.63
IS 7 E 6.50
iI'5 75 E 6.38
1.5 8 E 6,25
1.5 8.5 E 6.13
iS5 ) E 6.03
.5 9.5 E B
1.5 10 E 5.83

Dead load Live load Type @

[kN/m2] [kN/m2] live load

Span according EC [m]

Napomena: Tabela je informativnog karaktera i ne zamenjuje staticki proracun.

Toplng = 6Ccm

2093 2¢9.3

609.3

9.48
9.28
9.13
8.90
8.70
8.50
8.33
8.15
758
7.20
7.05
6.90
6.75
6.63
6.50
6.40
6.28
6.18
6.08

6@12.5

4093 +
2@12.5

RASPON PO EC [M]

8712.5

2%9.3

10912.5

25 10.20 12.50 12:95
11.00 9190 12.28 12.85
10.80 965 12.00 1273
10.60 9.40 11.83 12.63
10.40 9.20 11.60 12.43
10.23 9.00 11.40 1295
10.10 8.80 11.20 12.00
9.90 8.65 11.00 11.80
9.40 i7.85 10.40 11.18
12}7258 7.65 10.20 10.98
9.08 7.48 10.00 10.78
8.88 7.33 9.85 10.58
8.70 718 270 10.38
8.53 .05 9i53 10.18
8.38 6.93 933 10.00
8.20 6.80 o3 N85
8.05 6.68 8.98 9.70
i7:95 6.55 8.85 9.58
7.80 6.45 8.68 9.45

Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data.

Sopstvena tezina Suplje ploce +

tezina zalivenih spojnica + toping:
3,65+ 0,17 +1,5 = 5,32 kN/m?
Zapreminska tezina betona: 2500 kg/m?
Vatrootpornost: 60 min

Klasa betona: C50/60

Zastitni sloj betona donje uzadi: 35mm

TeZzina plo¢e po mz 3.65 kN/m?
TeZina ploée po m': 4.38kN/m'
Povrsina popreé¢nog preseka: 0.1751 m?
Povrsina zalivenih spojnica: 0.008 m?
Broj Supljina:5

putinzenjering.com

HCS 320

Toplng = 6Ccm

Gornja zona / Upper strands

Donja zona / Lower strands

5@9.3

RASPON PO EC [M]

Stalno Korisno Tip korisnog

opterecenje opterecenje opterecenja

[kN/m2] [kN/m2] po EC
1.5 1 (€ CHIES
1:5 1.5 € 8.88
1.5 2 (& 8.65
1.5 2:5 C 8.43
1.5 3 € 825
1.5 35 (€ 8.05
i1:5 4 € 790
1.5 4.5 (& 773
1.5 5 E 7.00
1.5 515 E 6.88
1.5 6 = 6.70
1.5 6.5 E 6.58
1.5 7 E 6.45
1.5 75 E 6.33
1.5 8 E 6.20
1.5 8.5 = 6.08
1.5 £) E 598
1.5 2i5; E 5.88
1:5 10 E 5.78

Dead load Live load Type af

[kN/m2] [kN/m2] e I

Span according EC [m]

Napomena: Tabela je informativnog karaktera i ne zamenjuje static¢ki proracun.
* obavezna ispuna betonom dve Supljine na oba kraja plo¢e u duzini od po 50cm

3@9.3

5@12.5

309.3

7012.5

3093

9¢g12.5

309.3

N@12.5

3093

14@12.5

11.65 1295 13.88 14.65 15.48
11.40 12.70 13.75 14.55 15.33
11.18 12.48 13.63 14.43 15.20
11.00 12.25 13.38 14.30 1505
10.83 12.00 13.13 14.10 14.95
10.63 11.80 12.85 1385 14.80
10.43 11.65 12.65 13.63 14.60
10.28 11.45 12.45 13.40 14.40
9.45 10.85 11.80 12.70 13.35
925 10.65 11.60 12.45 13.15
905 10.45 11.40 12.20 12.95
8.88 10.25 11.20 12.00 1275
8.68 10.05 11.00 11.80 12.58
8.50 985 10.85 11.60 12.38
8.35 9.68 10.65 11.40 12.18
8.20 9.50 10.50 11.20 12.00
8.08 9185 10.35 11.03 11.80
795 9.20 10.20 10.93 11.60
7.83 9.05 10.05 10.60 11.43

Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data.

Self weight of hollow core slab +
jointfilling + toping:

3,65+ 0,17 +1,5 = 532 kN/m?

Density of concrete: 2500 kg/m3

Fire resistance: 60 min

Concrete quality: C50/60

Concrete cover on lower strands: 35mm

Slab weight per m 3.65 kN/m?

Slab weight per m": 4.38kN/m'

Slab cross section area:0.1751 m?
Joint filling crossection area: 0.008m?
Number of holes:5

Sopstvena tezina Suplje ploce +

tezina zalivenih spojnica + toping:

3,86 + 0,19 + 1,5 = 5,55 kN/m?
Zapreminska tezina betona: 2500 kg/m?
Vatrootpornost: 60 min

Klasa betona: C50/60

Zastitni sloj betona donje uzadi: 35mm

TeZina plo¢e po mz 3.86 kN/m?
TeZina plo&e po m': 4.63kN/m'

Povrsina popre¢nog preseka: 0.1852 m?
Povrsina zalivenih spojnica: 0.009 m?
Broj Supljina: 4

Self weight of hollow core slab +
jointfilling + toping:

3,86+ 0,19 + 1,5 = 555 kKN/m?

Density of concrete: 2500 kg/m?

Fire resistance: 60 min

Concrete quality: C50/60

Concrete cover on lower strands: 35mm

Slab weight per m% 3.86 kN/m?

Slab weight per m": 4.63kN/m'

Slab cross section area:0.1852 m?
Joint filling crossection area: 0.009m?
Number of holes: 4

putinzenjering.com
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M© B/EC O

~ z
9 HCS 500 .
> (@]
3 HCS 400 S

: = Toplng = 6cm 9
z Toping = 6cm Ping 5
4§ o procnaprzanipresvessmg e | x5 | | s | v [ ons | e |
w ip prednaprezanja / Prestressing type

3 Tip precnaprezana/ Prestressing type o

2 = . Gornja zona / Upper strands 2793 3793 3@9.3 3@9.3 4@9.3 / U

i '-'I-' Gornja zona / Upper strands / 3%9.3 3(9.3 3093 379.3 3093 Y 8

= z ) Donja zona / Lower strands 5@12.5 79125  9gI25  12¢125 158125 180125 23

é >§ DonJa Zonha / Lower strands 5@9.3 5@12.5 7312.5 9%12.5 1312.5 14312.5 o) %

§ = Stalno Korisno Tip korisnog g =

4 Stalno  Korisno Tip korisnog opterecenje opterecenje optereéenja RASPON PO EC [M] >m
o opterecenje optereéenje optereéenja RASPON PO EC [M] [kN/m?2] [kN/m2] po EC dn
>3 [kN/m2] [KN/m2] po EC 0 z
1.5 1 € 13.15 15.10 16.35 18.00 18.95 20.60 z
. 15 1 C 9.70 12.85 14.33 15.60 16.68 17.50 ©
X 15 15 C 12.85 14.85 16.05 17.75 18.80 20.40
= 1.5 15 (& 9.45 12.63 14.05 15.30 16.45 17.35 e
L9 L& 2 Cc 12.60 14.65 15.85 17.50 18.55 20.15 I

,§ x 15 2 (@ 9.20 12.40 13.80 15.05 16.18 17.20 %0

i1i5 25 C 12.35 14.40 15.60 17.20 18.25 19.85 SF

g 5 15 2.5 C 9.03 1218 13.55 14.75 15.90 17.00 = c;>

w o 15 3 € 1215 14.20 15.40 16.95 18.00 19.55 a

3 g 15 3 c 8.80 .98 1330 14.50 15.60 16.75 = 9

w L5 3.5 C 1.95 14.00 1515 16.70 17.75 19.20 o

- b 15 35 C 8.63 1.73 1310 14.25 15.35 16.45 z =

a 105 4 € 11.70 13.80 14.95 16.50 17.50 18.95 =)
(¢} 1= 4 © 8.45 1.50 12.90 14.00 15.10 16.20 il
15 4.5 @ 11.50 13.55 14.75 16.25 17.25 18.70 n2
15 45 o 8.30 .25 12.70 13.80 14.85 15.90 =
S 15 5 E 10.65 12.50 14.00 15.55 16.50 17.80 a
g 15 5 E 7.60 10.28 1.85 13.10 14.05 15.00

— 15 55 E 10.45 12.25 13.80 15.30 16.25 17.55

3 ; 15 55 E 7.43 10.05 1.58 12.80 13.80 14.80 3

a= 15 6 E 10.25 12.00 13.50 15.10 16.00 17.25 )

E 2 15 6 E 7.25 9.85 1.35 12.50 13.45 14.50 8 m

165 6.5 E 10.05 11.80 13.25 14.85 15.75 17.00 =Re]

@ 15 65 = 713 9.65 1110 1225 1315 1420 i
1.5 7 E 9.90 11.60 13.05 14.65 15.50 16.75

15 7 E 7.00 9.45 10.90 12.00 12.90 14.00 % E

= 15 75 E 9.70 1.40 12.85 14.45 15.25 16.50 Gille)

2 15 75 E 6.88 9.28 10.70 1.75 12.60 13.75 s
> 15 8 E 9.55 1.20 12.60 14.25 15.05 16.25

02 15 8 E 6.73 915 10.50 11.55 12.35 13.50

I 5 8.5 E 9.40 11.05 12.40 14.05 14.90 16.00 il

ne 15 8.5 E 6.63 8.98 10.30 .35 1215 1330 gQ

= L5 2 E 9.25 10.90 12.20 13.85 14.65 15.75 00

o 1.5 9 E 6.53 8.83 10.10 1.15 1.95 13.10 % 5

< 15 9.5 E 915 10.70 12.03 13.65 14.50 15.55 >

= 15 95 E 6.43 8.70 9.95 1095 .75 1290 % o
L5 10 E 9.00 10.55 1.85 13.45 14.30 15.30 -

= 15 10 E 6.33 8.55 9.80 10.75 1N.45 12.75 ™

'Q Type of 15 125 E 8.43 9.90 11.10 12.60 13.50 14.30

Dead load Live load = .

2= [kN/m2] [kN/m2] el Span according EC [m] 15 15 E 7.95 9.30 10.45 .85 275 | | 1345

<0 :

E E Napomena: Tabela je informativnog karaktera i ne zamenjuje staticki proracun. 15 Ll . 7.20 8.45 9.45 10.70 .50 1.90

g

2
-

JLLVIT3

* obavezna ispuna betonom dve Supljine na oba kraja plo¢e u duzini od po 50cm ] Type of
Note: Put inZenjering is not responsible for direct or indirect damage as a result of imperfections in these data. D[?(il(;rlr?za]d lillzlﬁlln?\;]d live load Span according EC [m]
acc. EC

Napomena: Tabela je informativnog karaktera i ne zamenjuje staticki proracun.

ALIDVdVYD 40 3139VL

= w " y * obavezna ispuna betonom dve Supljine na oba kraja plo¢e u duzini od po 50cm
8 2 Sopstvena tezina Suplje ploce + Self weight of hollow core slab + Note: Put inZzenjering is not responsible for direct or indirect damage as a result of imperfections in these data.
Z <>i tezina zalivenih spojnica + toping: jointfilling + toping: o
a g 432+027+15 f.6.09 kN/m? 432+ 027+15=6,09 kN/m? ) Sopstvena teZina Suplje ploée + Self weight of hollow core slab + § =
a3 Zapreminska teZina bet ona: 2500 kg/m? Density of concrete: 2500 ka/m tezina zalivenih spojnica + toping: jointfilling + toping: Zz 5
Ig 2 Vatrootpornost: 60 min Fire resistance: 60 min 6,41 + 0,42 +1,5 = 8,33 KN/m?2 6,41 + 0,42 + 1,5 = 8,33 KN/m? IQ
Klasa betona: C50/60 . Concrete quality: C50/60 Zapreminska tezina betona: 2500 kg/m? Density of concrete: 2500 kg/m? =5
Zastitni sloj betona donje uzadi: 35mm Concrete cover on lower strands: 35mm Vatrootpornost: 60 min Fire resistance: 60 min 0g
o Klasa betona: C50/60 Concrete quality: C50/60
g Zastitni sloj betona donje uzadi: 35mm Concrete cover on lower strands: 35mm .
= m
- | TeZina plote po m? 4.32 kN/m? Slab weight per m* 4.32 kN/m? TeZina ploée po m% 6.41 kKN/m? | Slab weight per m% 6.41 kN/m? = £
Z | Tetina plo€e po m': 518 kN/m' Slab weight per m': 518kN/m' Tezina ploée po m': 7.70 kN/m' | Slab weight per m": 7.70 kN/m! D Z
I ~ Povrsina popre€nog preseka: 0.2072m? Slab cross section area:0.2072m? Povrsina popreénog preseka: 0.3079m? | Slab cross section area:0.3079m? &
= Povrsina zalivenih spojnica: 0.013m? Joint filling crossection area: 0.013m? | Povrsina zalivenih spojnica: 0.020 m? | Joint filling crossection area: 0.020m? i
I Broj Supljina:4 I Number of holes: 4 Broj $upljina: 4 | Number of holes: 4

putinzenjering.com putinzenjering.com
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° = BEZBEDNOST | RUKOVANJE / Co o
" SAFETY AND OPERATING .

NOILONAOYULNI

MONTAZNIH ELEMENATA

Kacenje supljih ploca mora biti prema uputstvima prikazanim ispod.
The mounting of the hollow core slabs must be according to the instructions shown below.

KARAKTERISTIKE
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SUPLJE PLOCE -

OPSTE KARAKTERISTIKE

1

N \

Ispravno podizanje lancima Neispravno podizanje lancima
Properly lifting by chains Improperly lifting by chains

SJI1S1d310VdVYHD TVd3IN3D
-SgVv1S 3400 MOTIOH

U prilogu je raspored hvatanja plo¢a sa otvorima i zasecima prilikom podizanja
Attached is a schedule for capturing hollow core slabs with holes and notches when
lifting

TIPOVI
SUPLJIH PLOCA

Savs 3400
MOTIOH 40 3dAL
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> 1400

1200

600 VI

ECHO
TABELE NOSIVOSTI

ALIDVdVD 40
37139Vv1 OHO3

Dozvoljeni ugao nagiba ploée prilikom manipulacije ploéama je max 10°
The permissible angle of inclination of the hollow core slabs during manipulation is maximum 10°.

ELEMATIC
TABELE NOSIVOSTI
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m
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1. Podizanje ploce sa otvorom u plo¢i pomocu hvataljke
Lifting the hollow core slabs with the hole in the slab using a gripper

-
()
o
z
[a]
w
o
IN]
w
o

| RUKOVANIE

2. Podizanje plo¢e sa boénim zasekom pomocu hvataljke
Lifting hollow core slab with a side cut-out using a gripper

ONITANVH
ANV AL3dVS

3. Podizanje plo¢e sa bo¢nim zasekom pomocu lanaca
Lifting hollow core slab with a side cut-out using a chains

4. Podizanje ploce sa zasekom na kraju plo¢e pomocu hvataljke
Lifting hollow core slab with a cut-out at the end of the slab using a gripper

ldvd
AVIOINHOAL

5. Podizanje ploce sa velikim zasekom na kraju plo¢e pomo¢u lanaca si il i orilik dizania h lik. . il i prilik dizania | q
Lifting hollow core slab with a cut-out at the end of the slab using a gripper IGUENOSN) e e e Yata; ama =(guiBiosty anci prifixom podizanja fancima
Safety chains for lifting with a gripper Safety chains for lifting with a chain

TEHNICKI DEO

putinzenjering.com putinzenjering.com




uvobD

KARAKTERISTIKE
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SUPLJE PLOCE -

OPSTE KARAKTERISTIKE

TIPOVI
SUPLJIH PLOCA

ECHO
TABELE NOSIVOSTI

ELEMATIC
TABELE NOSIVOSTI

=
("]
o
4
(a]
w
11}
N
w
o

| RUKOVANIE

TEHNICKI DEO
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Skladstenje $upljih plo&a / Hollow core slabs storage Ploce se odlaZu jedna preko druge, precizno, ravnjajuci se po Sirini i duZini.

Hollow core slabs are stored one on top of the other, precisely, aligning to width and length.

Dozvoljeni broj plo¢a koje mogu da se lageruju jedna na drugu:
Permissible number of hollow core slabs that can be stored on top of each other:

HCS150; HCS200 - 10kom / pcs
HCS250; HCS265 - 8kom / pcs
HCS300; HCS320; HCS350 - 7kom / pcs
HCS400; HCS500 - 6kom / pcs

Tabela prec¢nika mogucih prodora kroz Supljinu ploée bez presecanja uzadi za prednaprezanje.
Za ove prodore nije potreban stati¢ki proracun jer oko uZadi ostaje zastitni sloj betona od 35mm.
Ukoliko je neophodan veci prodor, mozZe se napraviti uz prethodnu stati¢ku proveru nosivosti
ploce bez jednog uzeta.

. Table of possible diameters penetrations through the hollow core slab without cutting the
Suplje plo¢e ne mogu da se skladiste na neravnom terenu. prestressing ropes.
Hollow core slabs cannot be stored on uneven ground. For these penetrations, static calculation is not required, because of protective concrete layer of
35 mm remains around the ropes.
If a larger penetration is required, it can be done with a previous static check of the bearing
capacity of the hollow core slab without one rope.

NAPOMENA: Rupe u jezgri izrezane na
licu mesta mora da odobri inzenjer/
NOTE: Core holes cut on-site to be
approved by engineer

Svi veliki prodori se fabri&ki izraduju /
All large penetrations are
precut at factory

Drvene letvice moraju biti u liniji, jedna ispod druge na maksimalnom rastojanju od 30cm
od same ivice Suplje ploce.
The wooden slats must be in line, one below the other at a maximum distance of 30cm
from the edge of the hollow core slabs.

Pogodna mesta za seéenje /
Suitable places for cutting

Rupe u jezgru mogu se
izrezati na licu mesta /
Core holes may be

cut on-site

600mm maksimalno bez upotrebe VEKSLE /

600mm maximum without use of header beam Nije dozvoljeno setenje kroz sajle /

Cutting through cables is not allowed

tipski prodori plo¢a / Typical slab penetrations PRESEKA-A [ SECTION A-A

TIP PLOCE / HOLLOW CORE SLAB TYPE PRECNIK PRODORA / DIAMETER PENETRATION

ECHO - SVE VISINE /ALL HEIGHTS 80mm
ELEMATIC 200 125mm
ELEMATIC 265 150mm
ELEMATIC 320; 400; 500 175mm

putinzenjering.com
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KARAKTERISTIKE
MONTAZNIH ELEMENATA

SUPLIJE PLOCE -

OPSTE KARAKTERISTIKE

ELEMATIC ECHO TIPOVI
TABELE NOSIVOSTI TABELE NOSIVOSTI SUPLJIH PLOCA

BEZBEDNOST
| RUKOVANJE

TEHNICKI DEO

“TEHNICKI DEO
" TECHNICAL PART

Tipske veze Suplje ploce sa:

Standard connections of hollow core slabs with:

Unutraénjom betonskom gredom
Inward concrete beam

1. Toping prema zahtevu (po potrebi)
Topping as required

2. Suplja plo¢a sa zatvaraéima u Supljinama
Hollow core slab with dam in cores

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. MontaZna betonska greda ili greda koja se
lije od betona na licu mesta
Precast or IN SITU concrete beam

5. Armatura grede / Beam reinforcement

@ Spoljasnom betonskom gredom
External concrete beam

@

1. Toping prema zahtevu (po potrebi)
Topping as required

2. Suplja ploc¢a sa zatvaraéima u Supljinama
Hollow core slab with dam in cores

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. lvicna, montazZna betonska greda ili greda
koja se lije od betona na licu mesta
Precast or IN SITU concrete edge beam

putinzenjering.com

Unutrasnjom betonskom gredom

Inward concrete beam

@
‘ 20 minimum
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1. Toping prema zahtevu (po potrebi)
Topping as required

2. Suplja plo¢a sa zatvaraéima u Supljinama
Hollow core slab with dam in cores

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. lvicna, montazZzna betonska greda ili greda
koja se lije od betona na licu mesta
Precast or IN SITU concrete edge beam

@ Unutrasnjom betonskom gredom,

kada se javi prekid stuba
Inward concrete beam, when the interruption
occurs columns

£

1. Toping prema zahtevu (po potrebi)
Topping as required

2. Suplja ploé¢a sa zatvaraé¢ima u Supljinama
Hollow core slab with dam in cores

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. lvicna, montazZna betonska greda ili greda
koja se lije od betona na licu mesta
Precast or IN SITU concrete edge beam

@ Spoljasnim nose¢im betonskim zidom
External load-bearing concrete wall

(5) Unutrasénji nose¢im betonskim zidom
Inward load-bearing concrete wall

® ®

| 20 minimum

NOILONAOYULNI
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1. Toping prema zahtevu (po potrebi)
Topping as required

2. Suplja plo¢a sa zatvaraéima u Supljinama
Hollow core slab with dam in cores

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. MontazZni betonski zid ili zid koja se lije od

betona na licu mesta
Precast or IN SITU concrete wall

@ Spoljasnim zidanim zidom
External masonry wall

==
=

1. Ispunjen malterom tipl prema zahtevu
Grouted dowel as required

2. Suplja plo&a sa zatvara¢ima u Supljinama
Hollow core slab with dam in cores

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. MontazZni betonski zid ili zid koja se lije od
betona na licu mesta
Precast or IN SITU concrete wall

5. Vezna armatura zalivena betonom po potrebi

Tie grouted into keyway as required

(7) Unutrasnjim zidanim nosec¢im zidom /
Unutrasnjim zidanim noseé¢im zidom

R —

= |

1. Toping prema zahtevu (po potrebi)
Topping as required

2. Suplja plo¢a
Hollow core slab

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. Noseéi zidani zid
Masonry load-bearing wall

5. Veza po potrebi
Tie as required

1. Toping prema zahtevu (po potrebi)
Topping as required

2. Suplja plo¢a
Hollow core slab

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. Noseéi zidani zid
Masonry load-bearing wall

5. Veza po potrebi
Tie as required

putinzenjering.com
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Spolja§nom ¢elic(nom gredom
External steel beam

@ Unutrasnjom ¢elicnom gredom
Inward steel beam

1. Toping sa ojacanjem (armaturom) po potrebi
Topping with reinforcement as required

2. Suplja plo¢a sa zatvara&ima u Supljinama
Hollow core slab with dam in cores

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. Celi¢na ivi¢na greda
Steel edge beam

5. Anker za vezu, tipski
Anchor for for connection, typical

6. Otvorena uzengija, tipska
Hairpin, typical

Spolja§nom ¢eliénim linijskim osloncem
External steel line support

e

11 /g
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1. Toping sa ojacanjem (armaturom) po potrebi
Topping with reinforcement as required

2. Suplja plo¢a sa zatvara&ima u Supljinama
Hollow core slab with dam in cores

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. Kanal i plo¢a nadvratnika iznad otvora
Channel and slab lintel over opening

5. Anker za vezu, tipski
Anchor for for connection , typical

putinzenjering.com

1. Toping sa ojacanjem (armaturom) po potrebi
Topping with reinforcement as required

2. Suplja plo¢a sa zatvaradima u $upljinama
Hollow core slab with dam in cores

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. Celi¢na noseéa greda
Steel support beam

5. Anker za vezu, tipski
Anchor for for connection , typical

@ Unutrasnjom &eliénim linijskim osloncem
Inward steel line support

1. Toping sa ojacanjem (armaturom) po potrebi
Topping with reinforcement as required

2. Suplja plo¢a sa zatvaradima u $upljinama
Hollow core slab with dam in cores

3. 3mm neoprenska podloska, standardna
3mm neoprene bearing pads, typical

4. Celi¢ni ,L“ profili leda o leda
Steel "L" profiles back to back

= Suplje plo&e sa konzolom
m Console hollow core slabs

Sve Suplje plo¢e do 40cm visine se mogu prepustiti preko meduspratne grede i formirati konzolu.
All hollow core slabs up to 40 cm high can be passed over the floors beam and form a console.

1.5 x Lk | d

Lk

1. Dodatna armatura na konzolnom delu
Additional reinforcement on the console

2. Suplja plo¢a
Hollow core slab

3. Dodatna betonska ispuna
Additional concrete infill

Presek A-A

Presek A-A

1. Dodatna armatura na konzolnom delu
Additional reinforcement on the console
2. Dodatna armatura na spoju
Additional reinforcement at the junction

3. Dodatna betonska ispuna
Additional concrete infill

putinzenjering.com
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Parapetna greda na prepustu sSupljih ploc¢a Upravne konzole na pravac prostiranja uzadi za prednaprezanje. e
< Zaseci iznad $upljina na ploci se prave u proizvodnom pogonu. Aramatura za vezu ploce i parapeta se Zbog nedostataka popreéne armature, konzole se mogu napraviti samo do druge upljine. q
< pos_tavlja na licu mesta i betonira se prvo supljlna, pa zatim parapetna greda. Treba voditi racuna da na Ove konzole mogu biti malo optereéene poput oluka za kisu i sli¢no... 0
u I_|Z_' kraju ploce uzad za prednaprezanje budu zasti¢ena od korozije. z
==
=
wn w ° . . .
zo Perpendicular consoles to the direction of the prestressing ropes. S
o
i Parapet beam on the overhang of hollow core slabs P : = e ) %3
g= i < - Due to the lack of the transverse reinforcement, the console can only be made up to the second cavity. m O
45 The notches above the cavities on the hollow core slabs are made in the production plant. The These consoles can be lightly loaded like rain gutters and etc ; =
a g reinforcement for the connection of the slab and the parapet is placed on the spot and the cavity is " wC
§ E concreted first and then the parapet. Care should be taken to protect the prestressing ropes at the g é
g end of the plate from corrosion. a i
. v . v = )
! (]
Tip suplje ploce / max. L, _ o1
W Hollow core slab type [ : 2
= 1
= ECHO: HCS150; HCS200 16 cm ! o
>8 E @— .. :\- .. .. .. .. . . .. .. | g I
S EL: HCS200 20 cm ‘ & | fio
a =
uDJE:‘ ECHO/EL: HCS250; HCS265 25 cm Fof ig
33 ECHO/EL: 8
= : 30 cm - 50
0 ; P HCS300; HCS320; HCS400 2 =
o i /// b 7))
: /// 2 g ;
: : a6
< ! =l
Q) 8
- %
gz 3
=3 Nng
o om
2 m 9
0nT
_ 50
2 BG
% 1. Dodatna armatura na konzolnom delu 2
g lo) Additional reinforcement on the console
O UZJ 2. Dodatna armatura na spoju an
W Additional reinforcement at the junction M
'E'd 3. Dodatna betonska ispuna Q ©)
g Ad(ditional concrete infill K =
4. Otvori u Supljoj ploéi @)
_ Open in a hollow core slab 2=
= 5. Atika / Attica
o8 ,
Cm
ﬁ o Vrednosti maksimalne duZine konzole (prepusta) i potrebna armatura konzola u smeru raspona sa optere¢enjem g =
w
o gk = 5 kN/m? T ]Z>
< 0
= Values of the maximum length of the console (overhang) and the required reinforcement of the console in the % %
direction of the range with load qk = 5 kN/m? g
= w 3
82 :
=
. v . v v, wn
g% Tip suplje ploce / el Dodata armatura u ploci / >
N . : :
L Hollow core slab type K Added reinforcement in the slab z3
=
v e = >
ECHO: HCS150; HCS200 1.2 m 3 Supljine (3 hollow) / 3x3014 52
o EL: HCS200 1,2 m 2 Supljine (2 hollow) / 2x4®14 ili /or 2x2920
; ECHO/EL: HCS250; HCS265 1.5 m 2 Supljine (2 hollow) / 2x5014 ili /or 2x3920 =]
= ECHO/EL: . B2
2 ' 1.5 m 2 Supljine (2 hollow) / 2x3920 >
z HCS300; HCS320; HCS400 ' = 35
I~ -

Prostor za beleske / Notes space
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