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PILOTNY PROJEKT SYSTEMOVEJ PORUCHY BALKONOV
SO ZAMERANIM NA ODSTRANENIE TEPELNEHO MOSTA

Pilotny projekt obnovy balkénov bol rieSeny v ramci
Vedecko-technického projektu (VTP) 2811001800: Pilotny
projekt obnovy bytovej stavby (PV-2, balkény, lodzie), etapy
01: Obnova vystupujticich konstrukcii.

Ako reprezentant obnovy balkonov so zameranim na
eliminaciu posobenia tepelného mosta bol navrhnuty bytovy
dom realizovany v panelovej konstrukénej sustave T 06 B Nitra
(NA). Materidlom balkénovej dosky bytovych domov
realizovanych technolbgiou liaty betoén (pozri informacny list
1/2002) bol v prevaznej vicSine vystuzeny keramzitbeton.
Typickym materiadlom na zhotovenie balkonovej dosky je
Zelezobeton.

Pohl'ad na zadnu fasadu a §tit — povodny stav
Original view on the back facade and the gable

V povodnom projektovom navrhu bola snaha asponl
Ciasto¢ne eliminovat’ tepelny most vkladanim tepelnej izolacie
z penového polystyrénu v mieste prechodu balkénovej dosky
obvodovym plastom.

The pilot project to upgrade the balconies was resolved
within the Research-technical project 2811001800: Pilot project
for the upgrading of a residential house (PV-2, balconies,
loggias), phase 01: “Upgrading of extended structures.”

The residential house, which was constructed in thee T 06 B
Nitra (NA) panel design system, was proposed as a
representative for balcony upgrading oriented towards the
elimination of the impacts of a thermal bridge. The balcony
board material of those dwelling buildings, installed using cast
concrete technology (see information sheet 1/2002), was mostly
reinforced keramzite concrete. The usual material for the
production of balcony board is reinforced concrete.
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Chybajuci prierez nosnej dosky balkéna v mieste kotvenia
zabradlia, vystuz oSetrend antikor6znym naterom

Missing section of the bearing board at the anchorage of the
railing, reinforcement treated with anticorrosive paint.

The original design proposal included a partial effort to
eliminate the thermal bridge by inserting thermal insulation of
polystyrene foam at the junction of the balcony board with the
outer wall.
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P6vodné konstrukeéné rieSenie balkéna T 06 B NA
Original design solution of the balcony T 06 B NA

A

Navrhované projektové rieSenie obnovy balkona T 06 B NA

Proposed design solution for the renovation of balcony T 06
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Na odstranenie systémovej poruchy balkénov s dorazom na
eliminaciu posobenia tepelného mosta bol vybraty bytovy dom
na Skolskej ulici &1 v Suranoch s 32 bytmi. Vlastnikom bytov
je Ciastone Obéianske bytové druzstvo Surany a Giastoéne st
byty v osobnom vlastnictve obyvatelov. Bytovy dom je bodovy
9 podlazny, postaveny v panelovom systéme T 06 B NA. Do
uzivania bol odovzdany v roku 1970.

Skutoény stav balkénov a detailov pripojenia k nosnej
konstrukcii  z hladiska tepelnotechnického bol hodnoteny
pomocou termoviznej diagnostikacie. Na termogramoch su
viditel'né deformacie teplotného pol'a do zna¢nej vzdialenosti od
vnutorného povrchu obvodovej konstrukcie.
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Priklad termogramu pri pohl'ade zvnutra na balkonové dvere
Example of thermo-gram at inside view of the balcony door.

Vzhladom na jestvujici fyzicky stav balkonov na bytovom
dome na Skolskej ul. & 1 sa dalo na zaklade vizualnej
diagnostikacie predpokladat, ze na vSetkych balkénoch bude
mozné aplikovat’ niektory zo spdsobov obnovy bez odstranenia
balkonovej dosky.

Projekt obnovy balkénov bytového domu bol
navrhovany v dvoch alternativach. Odlisnosti spocivali
vrieSeni hydroizola¢ného systému. Cielom bola najmi
eliminicia tepelného mosta vstyku balkénovej dosky
s obvodovym plastom a znizenie pridavnej tepelnej straty
Vv mieste linearneho tepelného mosta. Dané rieSenie sa
posudzovalo uz na poziadavky revidovanej STN 73 0540-
2:2002 napriek tomu, ze V €ase projektovej pripravy platila
STN 73 0549/Z5. Detaily sa posudzovali na minimalnu
teplotu rizika vzniku plesni, nie kondenzacie vodnej pary.

Na zaklade teoretickej vypoctovej analyzy predmetného
kritického detailu je mozné konstatovat, ze kritérium
miniméilnej teploty na vnitornom povrchu konStrukeii je
splnené pre styk balkonovej dosky s obvodovym plastom len
v pripade alternativy ¢.2 a zaroven linearny stratovy
sudinitel vypocitany v salade s STN EN ISO 10211-2 je v
pripade alternativy ¢.2 zaporny, z ¢oho vyplyva, Ze tepelny
most je uplne eliminovany.

Na zaklade tepelnotechnickej analyzy a realizovanych
termoviznych merani sa konstatovali d’alSie zistenia.

This dwelling house, with 32 flats Skolska ulica no.l
in Surany, was selected for the upgrading of a system fault
emphasizing the elimination of the impacts of a thermal bridge.
The apartments are partially owned by the Civil Housing Co-
operative of Surany and partially by the inhabitants. The high-
rise dwelling house has 9 storeys and was constructed using
panel system T 06 B NA. It was commissioned for use in 1970.

The actual shape of the balconies and details of the connec-
tion to the bearing structure from the thermal technology point
of view were assessed by means of thermo-vision diagnostics.
Thermo-grams show a deformation in the thermal field a
significant distance from the inner surface of the outer structure.

Désledok zatekania stykom balkona s obvodovym plastom
Result of leakage through the joint of the balcony and the outer
wall

Because of the existing physical shape of the balconies at
the dwelling house at Skolska ul. no. 1, we could anticipate on
the basis of visual diagnostics that some method of upgrading
without the removal of the balcony board could be applied to all
the balconies.

The project to upgrading the balconies of the residential
house was proposed giving two alternatives. Differences were
in the solution to the hydro-insulation system. The objective was
mainly the elimination of the thermal bridge at the joint of the
balcony board with the outer wall and a reduction in additional
heat loss at the linear thermal bridge. The given solution was
assessed for the requirements of the revised STN 73 0540-
2:2002 despite the fact that at the time of the design
preparation, STN 73 0549/Z5 was applicable. Details were
assessed for the minimum temperature that would risk the
occurrence of mould, not for condensation of water vapour.

On the basis of a theoretical calculation analysis of the
subject’s critical details, we can state that the criterion of
minimum temperature at the inner surface of the structures
is fulfilled for a joint of balcony board with the outer wall
only in the event of alternative no. 2 and the linear loss factor
calculated pursuant to STN EN ISO 10211-2 is, in the event of
alternative no. 2, negative; i.e., the thermal bridge is fully
eliminated.

On the basis of thermal and technical analysis and imple-
mented thermo-vision metering, additional findings were stated.
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Samostatné zateplenie balkonovej dosky bez sti€asného
rieSenia zateplenia suvisiacich konstrukcii neprinasa Zzelany
efekt zpohladu eliminacie deformacie teplotného pola
v nadprazi pod balkénom.

Prinos komplexného zateplenia balkénovej dosky sa
v plnom rozsahu prejavi len v siinnosti so zateplenim
celého bytového domu. Okrem eliminacie existujiceho
tepelného mosta, je zmysel dodatoéného zateplenia balkona aj
V ochrane nosnej balkonovej dosky pred pdsobenim teplotného
namahania a ostatnych klimatickych vplyvov.

Vychadzajic zuvedenych analyz projektovy navrh
predpokladal i zateplenie obvodového plasta celého bytového
domu v budtcnosti. Orienta¢né naklady na obnovu balkonov
boli pre obidve alternativy priblizne na rovnakej urovni.
Projektant odporucal realizaciu alternativy ¢.2. Pre fiu sa
rozhodli i vlastnici bytov.

6i=6,85°C<12,6 +0,5=13,1°C

w =0,4610
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Independent insulation of the balcony board without the
concurrent solution of insulating the related structure does not
provide the desired effect from the point of view of deformation
of the thermal field in the door head below the balcony.

The benefit of complex insulation of the balcony board
will be fully manifested only in coordination with the insula-
tion of the entire dwelling house. In addition to the elimination
of the existing thermal bridge, there is also the subsequent
insulation of the balcony to protect the bearing balcony board
against the effects of heat stress and other climate influences.

On the basis of the above-mentioned analysis, the design
proposal anticipated the insulation of the whole outer wall of the
dwelling house in the future. The orientation costs of balcony
upgrading were, for both alternatives, approximately the same.
The designer recommended the implementation of alternative
no. 2. The flats owners agreed with this.
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Priebeh teplot pri povodnom rieSeni styku balkonovej dosky

a obvodového plasta

Course of temperatures for the original solution of joint of
balcony board with the outer wall

Predmetom pilotného projektu je len jeden stipec
balkénov (8) na zadnom prieceli bytového domu vzhl'adom na
to, ze srealizaciou obnovy ostatnych balkonov nesuhlasili
vlastnici. Stavebné povolenie na realizaciu obnovy balkoénov
bolo vydané az dia 2. oktobra 2002.

V novembri 2002 sa zacali prace na uvolneni vrstiev
podlahy a ich odstraneni az po hydroizolaciu. Otkli sa
nesudrzné Casti balkonovej dosky atito sa odcistila prudom
vysokotlakovej vody. Povodné zabradlie sa odstranilo a
nahradilo novym balkénovym zabradlim. Vystuz sa oSetrila
antikoréznym pripravkom, na cast balkénov sa nalepila a
hmozdinkami kotvila tepelna izolacia PSE a XPS.

Naklady na obnovu boli v ramci projektovej dokumentacie
stanovené ako orientacné nasledovne:

- pre alternativu ¢.1 26 898,- Sk bez DPH

- pre alternativu ¢.2 23 784,- Sk bez DPH
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Priebeh teplot pri alternative ¢.2 so zateplenim balkonove;j
dosky a so zateplenim obvodového plasta

Course of temperatures for alternative no. 2 with insulation of
the balcony board and the additional insulating of the outer wall

The subject of the pilot project was only one column of
balconies (8) at the rear front of the dwelling house because
the owners did not agree to the refurbishment of other balconies.
The construction permit for the implementation of balcony
upgrading was issued only on 2 October 2002.

In November 2002, work started on loosening the floor
layers and removing them for hydro-insulation. Non-coherent
parts of the balcony board were knocked off and the area was
cleaned with a high-pressure water stream. The original railing
was removed and replaced with a new balcony railing. The
reinforcement was treated with an anticorrosive agent; thermal
insulation PSE and XPS was attached and anchored with plugs
to part of the balconies.

Upgrading costs were established within the design
documentation in the following estimates:

- for alternative no. 1, SKK 26,898 excluding VAT

- for alternative no. 2, SKK 23,784 excluding VAT
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Pre spresnenie a porovnanie s predpokladanymi néakladmi
Vv projekte je mozné pouzit' rozpodet zhotovitela. V zmysle
tohto rozpoétu boli vycislené naklady na obnovu jedného
balkéna 27 223 Sk bez DPH.

Skuto¢né fakturované naklady zhotovitela na obnovu
jedného balkéna vykonanej podla projektovej dokumentacie
boli pre alternativu ¢.2 24 024,- Sk bez DPH, &ize 27 388,- Sk
s DPH.
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Celkovy pohl'ad na balkén na prizemi v priebehu realizacie po
jeho zatepleni a osadeni konstrukcie zabradlia

Overall view of balcony at the ground-floor during the
implementation following the insulation and mounting of railing
structure

Na zdklade realizdcie pilotného projektu je mozné
konstatovat’:

o skutocné zhotovenie povodnych stavebnych konstrukcii sa
moze lisit’ od povodného projektovaného navrhu;

o skuto¢ny stav balkénovych dosiek je mozné posudit’ az po
Uplnom odstraneni vSetkych podlahovych vrstiev -
rozhodujuci je stav vystuze pri hornom povrchu balkdnove;j
dosky;

e obstaravacie naklady na obnovu balkénov st priblizne
24 000,- Sk/balkén, ¢o znamena priblizne 6 860,- Sk/m?
(cenova turovenn roku 2002) bez DPH za predpokladu
rovnakych alebo podobnych vstupnych podmienok a ich
fyzickom stave ako pri rieSenom projekte,

e projekt obnovy musi reSpektovat rieSenie prilahlych
konstrukeii a ich fyzicky stav;

e obnova balkénov prebicha bez vylucenia prevadzky
v bytoch.

For specification and comparison with the anticipated costs
of the project, the pricing of the contractor can be applied.
Pursuant to this budgeting, costs for the upgrading of a single
balcony were calculated in the amount of SKK 27,223
excluding VAT.

The actual invoiced costs of the contractor for the
refurbishment of a single balcony performed pursuant to design
documentation were, for alternative no. 2, SKK 24,024
excluding VAT; i.e., SKK 27,388 including VAT.

Detailny pohlad na zateplenie styku balkonovej dosky a prahu
dveri s viditelnym vystuznym rebrikom

Detailed view of the insulation of the joint of the balcony board
and door threshold with visible reinforcement ladder

On the basis of the implementation of the pilot project, we
can state the following:

e The actual upgrading of building structures can differ from
the planned design;

e The real stage of the balcony bracket boards is possible to
estimate after total replacement of all the floor layers — the
most important factor is the reinforcement to the top layer of
the balcony bracket board;

e The acquisition costs for upgrading the balconies are
approximately SKK 24,000/balcony; i.e., approximately
SKK 6,860/m? (price level of 2002) excluding VAT under
conditions of equal or similar input conditions and physical
shape as for the resolved project,

e The upgrade project must respect the solutions of the
adjacent structures and their physical shape;

e The upgrade of the balconies can be made without
eliminating the operation of the apartments.
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