vysledky vyskumu a vyvoja podporovaného statom

PILOTNY PROJEKT OBNOVY BALKONOV LB

Na realizaciu pilotného projektu odstranenia systémovych porach
balkénov réznymi alternativnymi technickymi rieSeniami v zavislosti od
stuptia porusenia v ramci VTP 2811001800/2001 Pilotny projekt obnovy
bytovej stavby bol vybraty objekt na Piest'anskej ulici &. 5 — 7, stpisné
¢islo I1.1639 s poctom bytov 64. Vlastnikom domu je Bytové druzstvo
III:, Kominarska ¢&. 6, 831 04 Bratislava, ktoré je zaroveii aj spravcom
budovy od roku 1962 az dodnes. Pilotny projekt bol realizovany od
novembra 2000 do novembra 2001.

Budova sa nachadza v rovinatom tizemi juhovychodného svahu
Malych Karpat v Bratislave. Jej vystavba sa uskuto¢nila roku 1962
v konstrukénom systéme LB - Liaty beton. Jedna sa o 2 - sekciovy dom
s 9 nadzemnymi podlaziami. Z toho je 7+1 obytnych podlazi a jedno
podlazie technické - vstupné. Dom je orientovany pozdiznou osou
priblizne na severozépad, so vstupmi od juhozipadu. Komunikacné
jadro tvori schodisko, v zrkadle ktorého je umiestneny jeden osobny
vytah. Vstup do budovy je cez uzatvaratelné zadverie. Posledné obytné
podlazie je po celom obvode uskocené dovnutra budovy — ustupujuce
podlazie vytvarajuce po obvode stresné terasy.

Pohl’ad na zdegradovany Zelezobetonovy balkoén LB realizovany na 1.
NP; rozsiahla korézia konstrukcie zabradlia, popraskana vypli zabradlia

View to the degradated steel-concrete balcony LB realised at the
first storey; the large corrosion of a balcony railing; a cracked filling of
rail

Tento bytovy dom bol vybraty na zaklade prieskumu ako typicky
reprezentant systému LB (MB) vratane charakteristickych porich
prejavujicich sa vo velkom rozsahu aj na ostatnych bytovych domoch
tohto konstrukéného systému. Podrobny popis a identifikacia budovy st
zrejmé z evidenéného listu systémovych portch, z dia 9. méaja 2000,
ktory bol vypracovany na ziklade odborného posudku vypracovaného
VVUPS — NOVA sr.0. Vypracovaniu odborného posudku predcha-
dzala vizuélna diagnostika predmetnej budovy.

Hlavnym cielom rieSenia predmetného pilotného projektu bola
podrobna analyza existujiicej systémovej poruchy balkénov v sucasnosti
zaradenej pod pismenom f) v Smernici MVRR SR €. 6/2002 z 24. aprila
2002 anasledné rieSenie alternativnych sposobov jej odstranenia
soverenim technologického postupu a vycislenim obstaravacich
nakladov.

For the pilot project realisation aimed on balcony system fault
elimination by different alternative technical solutions depending on
failures level within the VTP 2811001800/2001 ““ The Pilot project of
the upgrading the dwelling house” has been chosen a building built on
the Piestanska Str. No. 5 — 7, register number 111.1639 with a total
number of flats 64. The Housing cooperative 111, Komisarska Str. 6, 831
04 Bratislava has been an owner and a building manager from 1962 till
present. The pilot project was realized from November 2000 till
November 2001.

The dwelling house is located on a flat area of the south - east
slope of the Male Karpaty in Bratislava. The house was built in 1962 in
LB - structional system. It is a two-sectional house with 9 storeys. 7+1
storeys are for dwelling aim and 1 storey is technical-entrance. The
house is orientated by longitudinal line to the north-west side with
entrances of the south-west. The staircase is communication way, a
personal elevator is placed in a free space. The main building entrance
passes across the closing door space. The last dwelling storey is receded
inside from the building external perimeter and the receded storey
makes a roof terrace.

Pohl’ad na obnoveny balkon s novym zvysenym zabradlim
ukotvenym ¢iastocne pomocou t'ahadiel do obvodového plasta

View to renewed balcony with a new higher railing anchored partly by
rods to peripheral walls

This building has been chosen on the base of field investigation as
a typical representative of structional system LB (MB) included
characteristic failures appeared in large scale at others dwelling houses
built in same structional system. Detailed description and building
identification have known of system failure registration from May
9/2002 made on the base of expert’s report elaborated by VVUPS-
NOVA Ltd. Visual diagnostics of the dwelling house had been made
before the expert’s report elaboration.

The main purpose of pilot project solution was detailed analyses
of balcony system failure classified in letter f) of Directive MVRR SR
No0.6/2002, April 24/2002 as well as a consecutive solution of removal
alternatives with a verification of technological steps and a
quantification of acquisition costs.
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Na zéklade vizudlnej prehliadky vystupujicich konstrukeii -
balkénov na predmetnom bytovom dome bolo mozné konstatovat’
nasledovné poruchy:

e  Pri vytvarani podlahovych vrstiev balkonov nebola realizovana
hydroizolécia, ktora by chranila vlastni konstrukciu balkonovej
dosky pred u¢inkami vody penetrujucej podlahovymi vrstvami.
Pocas 38 rokov uzivania bytového domu nebola robena komplexna
udrzba balkonov.

e  Konstrukcia zabradlia ma nedostatonu vysku (900 - 1000 mm
merané od podlahy balkéna) nevyhovujicu v sicasnosti platnej
STN. Vzhl'adom na vel'mi malé vyloZenie balkéna (750 mm) by
predpisand vySka mala byt nad prahom dveri. Zabradlie je
vytvorené z uzatvorenych profilov a vyplii je z drotového skla.
Ukotvené je do balkonovej dosky zhora do zabudovanej ocel'ovej
trubky. Zabradlie je miestami Uplne prehrdzavené. Ukotvenie
zébradlia na konci konzoly je vo vidcSine pripadov Uplne
nefunk¢éné. Beton okolo zabudovanej trubky je zdegradovany a na
mnohych miestach vypadnuty.

e Nosna balkénova doska je mimo uz spomenutej degradacie v
oblasti ukotvenia silne zdegradovana a porusena aj na okrajoch az
do takej miery, Ze chybaju Casti nosného prierezu a dalSie Casti sit
uvolnené (pri poklepe odpadavajii). Obnazend vystuz vratane
kotevnych hakov je silne skorodovana.

e  Samotné konstrukéné rieSenie balkona ako konzoly prechadzajicej

obvodovym plastom vytvarajice tepelny most.

Na pilotnom projekte sa obnova balkénov vykonala v réznom
rozsahu:
- nové podlahové vrstvy a zabradlie,
- zosilnenie nosnej dosky, nové podlahové vrstvy a zabradlie,
- odstranenie balkona a vytvorenie franctizskeho okna,
- odstranenie balkona a vytvorenie novej konstrukcie balkona.

Vzhl'adom na vysoky stupen degradacie nosnej balkénovej dosky
(betén aj vystuz), bolo mozné beznym opravenim (opravné malty na
beton, odistenie skorodovanej vystuze a jej nater) dosiahnut’ staticky
plnohodnotni konstrukciu balkénovej dosky len pri Zelezobetonovych
balkonoch hrubky 150 mm na 1. poschodi. Pri ostatnych balkénoch
s keramzitbetonovou nosnou balkénovou doskou bolo potrebné
pristipit’ k zosilneniu existujucej dosky vystuzenou nadbetonovanou
doskou so zakotvenim (alternativnym spdsobom vzhladom na
zavaznost’ arozsah degradacie dosky) do nosnej Zelezobetonovej
stropnej dosky.
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Priklad termogramu - pdvodny balkon

Interiérova teplota: +24,2°C

Orientacné teploty povrchu: bod1 +18,4°C, bod2 +20,0°C
Sipkou je oznagena spodné hrana dvemného kridla

Thermograph - original balcony

Indoor air temperature: +24,2 °C

Internal surface temperature: point 1: +18,4 °C, point 2: +20,0 °C
Bottom part of door is marked by arrow

Down attached failures are determined on the base of visual
diagnostics of structures — balconies at the mentioned dwelling building:
e  Hydroinsulation protected the own construction of balcony board

from penetrated water to floor layers was not realised during the
performance of balcony floor layers. General maintenance of
balconies was not carried out during past 38 years.

e  Railing structure has insufficient high (900-1000 mm, measured
from the balcony floor), objectionable by present Standard (STN).
Original designed railing hight would be over door — frame sill
considering to balcony overhang. The railing is originally designed
from closed profiles and filling was designed from netting glass.
Railing is anchored up to the balcony board to the inbuilt steel
stem. The railing is completely rusted on same places. Rail
anchoring at the end of contilever is non-functional in the most
cases. Concrete around the inbuilt steel stem is degraded and is
missing in many cases.

e Load bearing balcony board is badly rusted at the anchored places
and at the balcony borders till to a certain extent, that the loading
parts are missing and others parts are free (they are sloughed after
thumping). Naked reinforce including anchoring hooks have an
high rust through.

e Own constructional design of balconies as contilevers crossing
peripheral walls create thermal bridges.

Upgrading of balcony at the pilot project was carried out in
different extent:
- new balcony floor layers and railing,
- reinforce of balcony load bearing board, new balcony floor layers
and railing,
- removal balcony and building “french window”,
- removal balcony and building new construction of balcony.

Concerning to high level of balcony load bearing board
degradation (concrete and reinforce) was possible to achieve static load
bearing balcony board just at reinforce-concrete balconies in thickness
150 mm at the first storey by common reconstruction (removal mortar to
concrete, cleaning rusted reinforce and its paintcoat). The other
balconies with “keramzit” concrete load bearing board were necessary
to carry out by reinforcing of existing balcony boards by upper
reinforce-concrete boards which were anchored (or variable way of
reconstruction concerning to importance and board degradation scale) to
load bearing reinforce-concrete ceiling boards.
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V niektorych pripadoch sa muselo pristupit’ k odstraneniu nosnej
balkénovej dosky, pricom v jednom pripade bola doska nahradena
novou ocel'ovou pozinkovanou konstrukciou ukotvenou cez obvodovil
stenu pomocou nerezovych tahadiel do stropnej konstrukcie.
V ostatnych pripadoch sa realizovalo namiesto povodného balkéna
franctizske okno.

Pohlad zhora na balkénovii dosku po odstraneni zabradlia a podlaho-
vych vrstiev, otl¢eni zdegradovanych Casti a po oSetreni vystuze anti-
koréznym naterom

Upper view to the balcony board after carrying out some works such
as: the rail and floor layers removing, degraded parts tumbling and
reinforce painting by protecting rustless paincoat

Po obnove (ndhrade, odstraneni) nosnej dosky sa zhotovilo
oplechovanie odkvapu z pozinkovaného plechu a nové podlahové
vrstvy — hydroizolacia na baze asfaltov, spadovany cementovy poter
a ako naslapna vrstva keramicka dlazba. V pripade nového balkona bola
pouzitd naslapna stierkova hydroizolacia. Nové zabradlie bolo rieSené
S0 zakotvenim do obvodového plasta zdovodu odlahCenia najviac
zdegradovaného rohu balkénovej dosky. Zabradlie bolo realizované
socelovou nosnou konstrukciou, vyplii zdbradlia je z komorkového
polykarbonatu a jeho vyska je 1100 mm.

Riesenie  balkonovych alodziovych zabradli, zabradlia
franclizskeho okna ako aj novy balkon afarebné rieSenie fasady
re$pektuju pdvodny architektonicky vzhl'ad budovy.
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Detailny pohl'ad na ukotvenie nového balkona vo vnutri budovy

Detailed view to anchoring of new balcony board inside at the dwelling
house

The total removing of balcony board must be used in some cases.
The load bearing balcony board has been replaced by new galvanized
steel structure anchored through peripheral wall by rustless robs to
ceiling structure, in one case. In other cases, “french window” has been
realized instead of original balcony.

Pohl’ad na debnenie a pridavnu vystuz balkénovej dosky pred zabeto-
novanim

View to balcony board shuttering and additional reinforcing before bal-
cony board concreting

Gutter sheeting of galvanized tin-plate and new floor layers such
as: the bitumen hydroinsulation, the sloped cement coat, a high top —
ceramic tiles were realized during upgrading (a new structure,
removing) of load bearing balcony board. New top scraper
hydroinsulation has been used in case of the new balcony board. New
railing has been carried out with anchoring to the peripheral wall
because of relieving of the most degraded balcony corners. The railing
has been reconstructed by steel load bearing structure, rail filling has
been designed from cellular polycarbonat, the railing hight has been
designed in value 1100 mm.

Solutions of the balcony and loggia railings, the railing of “french
window” and the new balconies as well as colour of building surfaces
has respected the original architectural shape of the dwelling house.

Detail ukotvenia novej balkonovej konstrukeie zvonku

Detail of outside anchoring of new balcony board
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Rozbor nakladov na obnovu 1 balkéna  (CU 2001)
. ZRN VRN DPH Spolu
Va|:|ant Popis variantu
C. Sk Sk Sk Sk
1. Nové podlahové vrstvy +nové zébradlie 16.568,- 796,- 1.736,- 19.100,-
2. Zosilnenie dosky Sikmymi kotvami + nové podlahové vrstvy + nové zabradlie 21.219,- 1.019,- 2224 - 24.462. -
3. Zosilnenie dosky kotvami do bytov +nové podlahové vrstvy +nové zabradlie 23.514,- 1.027,- 2454, 26.995,-
4, Odrezanie dosky — vytvorenie franctizskeho okna 9.831,- 472, 1.030,- 11.333.-
5. Odstranenie balkona a vytvorenie novej konstrukcie 46.749,- 2.244,- 4.899,- 53.892,-
6. Likvidacia balkona bez nahrady (bez dobudovania parapetu a okna) 3.593,- 176,- 377, 4.146,-
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Celkovy pohl'ad na bytovy dom LB — Piestanska ul. €. 5 -7

General view on the dwelling house LB — structural system, Piestanska
Str. No 5-7

Skuto¢né zhotovenie stavebnych konstrukeii sa moze znacne 1isit’
od povodného projektovaného navrhu.

Skuto¢ny stav balkonovych dosiek konzolového tvaru je mozné
posudit’ az po uplnom odstraneni vSetkych podlahovych vrstiev -
rozhodujica je vystuz pri homom povrchu keramzitbetonovej
(zelezobetonovej) konzolovej dosky.

Mozu sa vyskytnut prekvapujuce nedostatky pri realizacii
obnovy balkénov (napr. absencia hydroizolacie, obsah keramzitu
Vbetone balkonovej dosky, vytvorenie uzavretého ocelového profilu
z dvoch otvorenych bez priebezného uzavretia zvarom).

Konstrukény navth musi reSpektovat’ rieSenie pril'ahlych
konstrukeii a ich fyzicky stav.

Naklady na obnovu balkénov s pomerme vysoké a pohybuju sa
Vv zavislosti na rozsahu poskodenia v rozmedzi 4 146,- aZ 53 892,
Sk/balkon.

Realizacia obnovy balkénov nevyzaduje vyluCenie uzivania

bytov.

Celkovy pohl'ad na obnoveny bytovy dom na Piestanskej ul. ¢. 5 —7

General view on the upgraded dwelling house LB — structural system,
Piestanska Str. No 5-7

The real upgrading of building structures can be different from the
original design.

The real stage of balcony bracket boards is possible to estimate
after total replacing of all floor layers — the most important is reinforce
in upper surface of “keramzit-concrete” (reinforce-concrete) balcony
bracket boards.

Unexpected failures can be appeared during the balcony
upgrading realization (e.g. absented hydroinsulation, a content of
“keramzit” in the concrete mass, made closed steel profile from two
open parts without weld together).

Construction design must respect solution of adjacent structures
and their physical conditions.

Costs of the balcony upgradings are high and the value depending
on defects can be from 4 146,- to 53 892,- Sk/balcony.

The realizations of balcony upgrading do not require elimination
the using of dwellings.

Vydalo:

MINISTERSTVO VYSTAVBY A REGIONALNEHO ROZVOJA
SLOVENSKEJ REPUBLIKY

Prievozska 2/B, 825 25 Bratislava 26

http: www.build.gov.sk

Spracovatel:

VVUPS - NOVA,

vyskumno - vyvojovy Gstav pozemnych stavieb s.r.o. ®
Studena 3, 820 02 Bratislava 22, P.O. Box 44

e-mail: nova@vvups.sk

WWW.WWUpS.SK wi ps-nova



