PILOTNY PROJEKT ODSTRANENIR PORUCH OBVODOVEHO PLASTA P 1.14 A PS-82
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Na realizaciu pilotného projektu odstranenia systémovej poruchy
obvodového plasta svrstvenymi obvodovymi dielcami stavebnej
sustavy P 1.14 v ramci VTP 2811001900/2001 Pilotny projekt obnovy
celopanelovej budovy P 1.14, P 1.15, PS-82 a ZT bol vybraty bytovy
dom na Gercenovej ulici, z neho na realizaciu dve sekcie ato ¢. 15 a 17
Spoctom bytov 64. Spravcom domu je Bytové druzstvo Petrzalka,
Budatinska 1, 851 01 Bratislava. Byty so vo vécsine vo vlastnictve
obyvatel'ov. Pilotny projekt bol realizovany od maja 2001 do jina 2001.

Bytovy dom sa nachddza vrovinatom Uzemi Petrzalky.
Postaveny bol vroku 1983 v stavebnej sustave P 1.14 — objemové
rieSenie  7.5RP, tj. Swvrstvenymi obvodovymi dielcami s
tepelnoizolanou vrstvou zpenového polystyrénu hriibky 80 mm a
otvorenymi stykmi, ktoré boli v priebehu uZivania bytového domu
zatmelené. Jedna sa o 2 - sekciovy dom s 9 nadzemnymi podlaziami.
Z toho je 8 obytnych podlazi a jedno podlazie technické - vstupné. Dom
je orientovany pozdiznou osou priblizne zépad-vychod, so vstupmi od
juhu. Komunikaéné jadro tvori schodisko. Z podesty je pristupny jeden
osobny vytah. Vstup do budovy je cez uzatvaratelné zadverie. Bytovy
dom ma zapustené lodZie.

For the pilot project realization aimed at system failures
removal of overall walls composed from peripheral parts of P 1.14 -
structural system within the VTP 2811001900/2001 *“ The Pilot project
of the dwelling house upgrading of P1.14, P 1.15, PS-82 and ZT -
structural systems ” has been chosen a building built on the Gercenova
Str. For the project has been realised 2 sections of the house and there
are No. 15 and No. 17 with a total number of flats 64. A building
manager is The Housing Cooperative Petrzalka, Budatinska 1, 851 01
Bratislava. Owners are dwelling occupants in many cases. The pilot
project was realized from May 2001 to June 2001.

The dwelling house is located on a flat area of Petrzalka,
Bratislava. The house was built in 1983 in P 1.14-7.5 RP structural
system. External walls are layered with thermal insulation made by
foam polystyrene in width 80 mm and they create open joints that were
binding during the house using. It is a two-sectional house with 9
storeys. Eight storeys are for dwelling aim and 1 storey is technical-
entrance. The house is orientated by longitudinal line to the west-east
side with entrances orientated to the south side. The stairway is
communication way. The personal elevator is accessible from stair
quarter-space. The main building entrance passes across the closing
door space. The dwelling house has imbedded loggias.

Pohlad na obvodovy plast’ v povodnom stave so skarami vyplnenymi
tmelom
The view on the overall wall with overlaying joints by silicone strips

Stavebné sustavy P1.14, SpM P1.14 a PS — 82 st priestorové
nosné sustavy s predsadenym obvodovym plastom z vrstvenych
obvodovych dielcov hrubky 300 mm. Obvodové dielce sa skladaji
z vnlitornej nosnej beténovej vrstvy hrubej 150 mm, z vrstvy tepelnej
izolacie a vonkajsej vrstvy betonu (Zelezobetonovej membrany) hrubky
70 mm. Tepelnoizolac¢na vrstva je na rozdiel od vSetkych obvodovych
konstrukcii uplatiiovanych v predchadzajicom obdobi hrubky 80 mm
(BA-BC 50 mm, B-70 60 mm, BA NKS 70 mm). Vytvorena je z dvoch
vrstiev dosiek penového polystyrénu hribky 40 mm.

Membrana je zavesena na nosnu Zelezobetéonovu vnutornu stenu
pomocou kotiev z antikordznej ocele & 8 mm tvaru pismena Z, ktoré sa
umiestiiovali pri okennych otvoroch. V dielcoch P 1.14 objemového
rieSenia 6.5 RP sa pouzivali kotvy tvaru pismena M, ktoré sa pri
otvorovych dielcoch umiesttiovali do stredu parapetu. Proti posobeniu
sania vetrom boli Zelezobetonové vrstvy spojené  ihliCkami
z nehrdzavejlcej ocele & 2 mm priblizne vo vzdialenosti 500 mm.

Otvorené skary zvislych stykov medzi panelmi mali projektovana
Sirku 24 + 8mm. Pre 6. SRP boli skary navrhnuté ako uzatvorené.
Dazd'ovui prekazku tvoril gumovy tesniaci pasik. Vodorovny styk sa
realizoval ako otvoreny Sirky 30 mm so stanovenym toleranénym
polom s tepelnou izolaciou vkladanou pri montazi panelov v urovni

Pohl’ad na obvodovy plést’ so Skarami prekrytymi silikénovymi pasikmi
The view on the overall wall in original shape with binding joints

P 1.14, SpM P 1.14 and PS-82 — structural systems are space load
bearing systems with overall walls composed from layered peripheral
parts in width 300 mm. Overall wall compounds from load bearing
reinforce-concrete interior wall in width 150 mm, thermal insulation of
foam polystyrene in width 80 mm and external reinforce-concrete walls
in width 70 mm (reinforce — concrete membranes). Thermal insulation
layer is in width 80 mm unlike of other all overall structures asserted in
the same built time (BA-BC structural system — 50 mm, B-70 structural
system — 60 mm, BA NKS structural system — 70 mm). Thermal
insulation layer is composed from two layers of foam polystyrene
boards in width 40 mm.

Membrane is hung at load bearing reinforce-concrete interior wall
by anchors from anticorrosive steel 8 mm (in a shape letter Z) that are
inserted close the window openings. (Anchors from anticorrosive steel
in a shape letter M inserted in the middle of window parapet are used for
overall parts in P 1.14 — 6.5 RP structural system.) Reinforce-concrete
walls were united in the span 500 mm by needles from anticorrosive
steel 2 mm because an effect of back wind pressures.

Vertical joints between panels were designed in width 24 + 8 mm.
Vertical joints of P 1.14 — 6.5 RP - structural system was designed as
closed. Rubber binding strips create the rain obstructions. Horizontal
joints were designed as opened in width 30 mm with specified departure




tepelnej izolcie strednej vrstvy panela.

Pre vystavbu 7. SRP a neskorSom obdobi bol okrem rozsirenia
poctu modulov a skratenia horného a dolného ozubu panelov
prepracovany i spdsob tesnenia a tvaru $kary. Skéry boli navrhnuté ako
otvorené s dazd'ovou prekazkou a profilovanim dielcov. Do priestoru
spoja sa Vvkladala vtrovni tepelnej izolacie dielcov tepelnoizolacna
vlozka zpenového polystyrénu opatrend vrstvou hydroizolacie
zvonkajSej strany. Bytovy dom pilotného projektu bol postaveny
z dielcov a s rieSenim stykov podl’a objemového rieSenia pre 7.5RP.

Charakteristické poruchy obvodovych plastov stavebnej stistavy
P 1.14 a ostatnych sustav suplatnenim rovnakych dielcov
s tepelnoizola¢nou vrstvou hribky 80 mm su v dosledku vyroby a
montaze dielcov. Prejavujii sa hlavne v oblasti stykov dielcov zatekanim
dazdovej vody. Zatekajiica dazd'ova voda moze spdsobovat’ kordziu
vystuze spojov. Jestvujlici stav poznatkov neumoziuje diagnostikovat’
nepriaznivy vplyv zatekania na koréziu spojov. Nedostatocné
vytvorenie tepelnoizolacnej vrstvy sposobilo vznik tepelnoizolacnej
nehomogenity. Tepelnoizolacna nehomogenita vznikla po celej ploche
dielca v dosledku spdsobu vytvérania tepelnoizolacnej vrstvy, zatekania
betonu do Skar medzi doskami z penového polystyrénu a v okrajovych
Castiach medzi tepelnil izolaciu a bocnice formy pri horizontilnej
vyrobe dielcov, sublimacie penového polystyrénu najmé v okrajovych
Castiach dielcov pocas procesu urychl'ovania tvrdnutia betonu ohrevom
(vplyv teploty a chemizmu odformovacich prostriedkov). Nizka
tepelnoizola¢na schopnost’ v oblasti stykov sposobuje
vznik hygienickych nedostatkov prejavujicich sa pleshiami.
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Tepelnoizolacna nehomogenita v oblasti stykov na zapadnom stite
Thermoinsulation inhomogenity in the place of joints on the west

Predmetom pilotného projektu bol komplexny navrh odstranenia
nedostatkov v oblasti stykov, zlepSenie tepelnoizolaénej homogenity a
zamedzenie zatekania, overenie sposobu opravy, nakladov na obnovu
ako aj sposob financovania opravy s vyuzitim $tatneho prispevku na
odstranenie systémovej poruchy.

Ciel'om overenia technologie opravy Skar lepenim silikonovych
pasikov bolo overenie vsetkych suvisiacich ¢innosti. Overoval sa sposob
vytyCenia osi Skar, stanovenie pomocnych Ciar, premeranie rozmerov
hlavne zvislych skar a ich odchylok. Prilepeni pasikov sa overovala

determined by inbuilt thermal insulation during the panel assembly in
the middle panel layer in a place of thermal insulation.

For building in the P 1.14 — 7.5 RP - structural system was
remade a number of structural modules (enlarging), shortening bottom
and top cogs of panel as well as the type of binding and joint shape. The
joints were designed as opened with rain obstructions and profiled by
overall panel parts. A thermo-insulation pad made of the foam
polystyrene with hydroinsulation layer on the external side was inserted
to the space of joint in the place of panel thermal insulation. The
dwelling house chosen for pilot project realization has been built in the P
1.14 — 7.5 RP - structural system because of overall parts and designed
joints.

Characteristic failures of overall layered panels of P 1.14 -
structural system and others structural systems with using same layered
panels consisted from thermal insulation layer in width 80 mm arise in
consequence of a production and assembling of panels. Arisen failures
from penetrating rainwater appear mainly in the place of panel part
joints. Leaking rainwater can cause the corrosion of the joint reinforce.
Contemporary knowledge does not allow diagnosing the negative effect
of leaking rainwater to the corrosion of the joint reinforce. Insufficient
thermal insulation in all panel area cause a rise of thermoinsulation
inhomogenity in consequence of the making thermal insulation, the
leaking concrete mass to joints between foam polystyrene boards or to
edge parts between thermal insulation, the leaking concrete mass to side
parts of panel shuttering, the sublimation of foam polystyrene especially
at the edge panel parts appeared during the speed up of concrete set by
heating (the effect of temperature and chemical process of release
materials). Low thermalinsulation ability gives a rise to hygienic faults
demonstrative by mould.

TERMOGRAM 13
13,8 °C

22.11.2000 5:36:54

A

Tepelnoizolacna nehomogenita stykov v prieceli
Thermal insulation inhomogenity in the place of joints in facade wall

The pilot project purposes were the complex design of failure
removal in the place of joints, improvement of homogenity of thermal
insulation and leaking prevent, to verify the possible upgrading, costs to
upgrading as well as the way of support by using state grant for the
system failures removal.

The verification aim of technology steps for joints upgrading by
pasting the silicone strips were the adjusting the all-relative works.
Staking of joint lines, determination of extension lines, measuring of
vertical joints and their tolerance were table of contents of the
verification.




rychlost’ schnutia penetraéného néteru, $irka naneseného tmelu, vzdiale-
nost’ nanesenia od osi Skary, Sirka a hribka nanesenej vrstvy, spdsob
prikladania a pritlacania pasika, ukoncenie styku, spdsob lepenia
v krizovom styku a rohoch.
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Zvisly styk obvodovych dielcov stavebnej ststavy P1.14-7.5RP
Vertical joint of overall panel parts of P 1.14 — 7.5RP structural system

Oprava Skar je podmienena odstranenim uvolnenych a
nefunkénych vyplni skar. Do zvislej $kary sa zasuva podkladovy
gumeny profil kruhového prierezu. Pri bytovych domoch s rieSenim
stykov podl'a objemového riesenia 7.5RP podklad pre tepelnoizolacnu
homogenizaciu vytvarani PUR penou tvori pdvodna tepelnoizolatna
vlozka. Horizontdlna $kéara nie je pristupna, takze doplnenie tepelnej
izolacie vurovni tepelnoizolacnej vrstvy obvodovych dielcov nie je
mozné. ZlepSenie vlastnosti a zamedzenie zatekania sa dosahuje
nalepenim silikdnového pasika v obidvoch na seba kolmych smeroch.

Silikénové pasiky sa vyrabajii v celej Skale farieb. Dosiahnut’
novy vzhl'ad budovy je mozné uplatnenim rdznych farieb pasikov a
farebnym naterom povrchu panelov po ich predchadzajicej oprave.

Podmienkou uspesnej realizacie  je dodrzanie
technologického postupu, hlavne vykonanie penetracie podkladu,
ale i dodrZanie d’alSich postupov pri zhotovovani (teplota okolia a
podkladu, pritlacenie k podkladu, Cistota a drsnost podkladu).
Spotreba relativne drahého tmelu je umerna drsnosti podkladu.
Odporuca sa preto podklad dokonale vyrovnat. Uspory nakladov
na tmel vyrazne prevysia naklady na jeho dokladné vyrovnanie.

Predienie $kary medzi vrstvenymi panelmi bolo vypogitané
pre modulovi dizku do 4,8 m. Hodnota vypocitaného predfienia
je maximalne 4 mm. SkuSobné zariadenie umoznilo skusat
stdrznost pri predizeni kary maximéilne 30 mm, &o je 7,5
nasobok maximalneho mozného prediZenia $kary. Pri prediZeni
skary - teda vzajomnom posune vzoriek o 30 mm - sa neuvolnila
ani iedna vzorka tesniaceho nasika Silnro

Drying speed of penetration paint, the width of spread mastic,
distance from the joint central line, the width and depth spread mastic,
the way of touching and pushing silicone strips, the joint finishing, the
way of pasting in crossing joints and corners were verified during the
pasting technology of silicone strips.
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Vodorovny styk obvodovych dielcov stavebnej sustavy P1.14-7.5RP
Horizontal joint of overall panel parts of P 1.14 — 7.5RP structural
system

The joint upgrading relatives to the removal of released and
nonfunctional joint filling. Base rubber profile in circular section applies
into the vertical joint. The base for thermo-insulation homogenisation
created by PUR foam makes the original thermal insulation in dwelling
houses with joint design as in P 1.14 — 7.5RP structural system.
Horizontal joint is not assessable therefore thermal insulation
completing in a place of thermal insulation of overall panel is not
possible.  Improving of characteristics and preventing of rainwater
leaking is possible to achieve by pasting silicone strips in both
perpendicular directions.

The silicone strips are produced in variable colour. New building
view is obtained by application of variable color silicone strips and by
colour paint of upgraded panel surfaces.

The conditions of sufficient realization have to be fulfilling
technological descriptions, especially following the application of
underlay penetration, and others important steps in the application
(temperature of air and the underlay, pushing silicone strips at the
underlay, cleanness and abrasiveness). Consumption of relatively
expensive mastic is commensurable to the underlay abrasiveness. The
underlay balance is the basic recommendation of the silicone strips
application. Cost savings of mastic markedly exceed cost for the
balancing of underlies.

Extension of joints between sandwich panels was calculated for
panel module up to 4,8 m. The value of the calculated extension is 4 mm
maximally. Testing machine allowed to test silicone strips coherence
within joint extension 30 mm maximally, that is 7,5 times more than
maximal allowed joint extension. Not even one sample of silicone strip
Silpro does release at the test of joint extension —a mutual movement of
samples about 30 mm.
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Pridrznost’ pasikov SILPRO na betonovom podklade je
minimalne o 50 % vyssia ako pridrznost’ porovnavanych pasikov
Lukotés. Rozdiel v pridrznosti nie je spOsobeny materidlom
pasika. Zakladny material pasikov je rovnaky, technologia
spracovania tiez. Rozdiel je sposobeny pouzitim réznych lepiacich
tmelov s r6znymi vlastnost'ami.

Vysledna hodnota pridrznosti pasika Silpro na betonovom
podklade je v skutocnosti vysSia ako namerand, pretoZe pri skiske sa
porusila sadrznost’ medzi terom a tesniacim pasikom a nie medzi
nalepenym pasikom a povrchom beténu.

Celkovy pohl'ad na bytovy dom P 1.14; Bratislava— Petrzalka, Gercenova
ul. ¢.15, 17 — vstupné priecelie s lodziami

General view on the dwelling house P 1.14 - structural system; Bratislava-
Petrzalka, Gercenova Str. No 15,17. Entrance facade with loggias

Na pilotnom projekte sa pouzili silikonové pasiky Sirky 100 mm
firmy SILPRO s.ro. Zilina. Cena pasikov je 90,- Sk/m (bez DPH).
Zivotnost’ pasikov sa predpoklada 25 rokov. Dosial’ pouzivany spdsob
opravy Skar tmelom ma Zivotnost’ maximalne 10 rokov.

Naklady na realiziciu odstranenia systémovej poruchy na
pilotnom projekte boli 1 106 000,- Sk s DPH. Celkova dizka skar bola
2 008 m a pohl'adové plocha obvodového plasta 3 292 m®. Na 1 m?
pohl'adovej plochy pripadd 0,61 m Skar. Naklady na odstranenie
systémovej poruchy boli 500 Sk/m 3kiry alebo 305- Sk/m?
pohladovej plochy.

Obnova obvodového plasta a Skar  sa vykonava zo
zavesnych lavok. Odstranenie systémovej poruchy obvodového plasta
s vrstvenymi dielcami stavebnej sustavy P 1.14 je mozné dosiahnut’ aj
zateplenim, pricom sa zlepsia tepelnoizolacné vlastnosti obvodového
plasta po celej ploche a odstrania sa aj lokalne tepelné mosty najmé
Vv oblasti vzajomného Ukotvenia vrstiev obvodovych dielcov.

Holding ability of SILPRO strips at concrete surface is minimal
about 50 % higher then holding ability of other tested strips —
LUKOTES. Difference of the holding ability is not made by material of
strips. The main strip material is equal as well as technological
processing. Using variable paste mastics with different characteristics
make the difference among the strips.

Resulted holding ability value of SILPRO strip at concrete surface
is higher then tested value, in reality. The reason of it is that the cohesion
between testing target and strip spoil and the cohesion between pasted
strip and concrete surface does not unsettled during testing process.

Pohl'ad na zadné priecelie bytového domu P 1.14; Bratislava— Petrzalka,
Gercenova ul. ¢.15,17

General view on the back facade of dwelling house P 1.14 - structural
system; Bratislava-Petrzalka, Gercenova Str. No 15,17.

Silicone strips in width 100 mm produced by SILPRO LtD.
Zilina were applied at the pilot project. The strip price is 90,- Sk/m
(without TAX). Assumed lifetime of the silicone strips is 25 years. Joint
upgrading used till present by applying of mastic has lifetime 10 years
maximally.

Costs for the pilot project realization of system failures removal
were 1 106 000,-SK including Tax. Total length of the joints was 2008
m and the facade area of overall walls was 3 293 m?. 0.6 m of joint
appertains to 1 m? of facade area. Costs for system failures removal
were 500,- Sk/m of joint or 305 ,- Sk/m?of facade area.

Upgrading of overall walls and joints was carried out from
assembly hung bench. The system failures removal of overall walls with
sandwich panels of P 1.14 — structural system is possible to attain by
additional thermal protection. It can cause improving of thermo-
insulation characteristics of overall walls in all their area and local
thermal bridges can be eliminated in the field of mutual anchoring of
panel layers.
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