viysledky vyskumu a vjvoja podporovaného statom

PILOTNY PROJEKT ODSTRANENIA PORUCH OBVODOVEHO PLASTA P 1.15

Na realizaciu pilotného projektu odstranenia systémovej poruchy
obvodového plasta zporobetonovych spinanych dielcov stavebnej
sustavy P 1.15 v ramci VTP 2811001900/2001 Pilotmy projekt obnovy
celopanelovej budovy P 1.14, P 1.15, PS-82 a ZT bol vybraty bytovy
dom Pri $ajbach €. 30 s poétom bytov 24. Vlastnikom a spravcom domu
v ¢ase realizacie pilotného projektu bolo Stavebné bytové druzstvo
Bratislava 11, Kominarska ¢. 6, 851 01 Bratislava. Pilotny projekt bol
realizovany od septembra 2001 do novembra 2001.

Budova sa nachddza vrovinatom Uzemi Bratislava - Raca.
Postavena bola v roku 1988 v stavebnej sustave P 1.15 s obvodovym
plastom z pérobeténovych spinanych dielcov hrabky 300 mm. Jedna sa
0 bytovy dom s jednym vstupom so 7 nadzemnymi podlaziami. Z toho
je 6 obytnych podlazi a jedno podlazie technické - vstupné. Dom je
orientovany pozdiznou osou priblizne na juhozipad - severovychod so
vstupmi v prieéeli juhovychodnej orientacie. Komunikaéné jadro tvoria
dve schodiska, kazdé s osobnym vytahom. Vstup do budovy je cez
uzatvaratel'né zadverie. Bytovy dom ma zapustené lodzie.
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Pohl’ad na trhliny v tmeli uzavretych $kar medzi pérobetonovymi obvo-
dovymi dielcami

View on rifts at joint mastic of closed joints between overall porous
concrete elements

Bytové domy stavebnej sustavy P1.15 sa realizovali podla
zékladného typového podkladu ,,Unifikovana malorozponova stavebna
ststava P1.15 BA*, ktoru spracoval SPTU Bratislava v roku 1980. Je to
porobetonovy variant stistavy P1.14 so zavesenym plastom hrabky 300
mm. Domy majii prie¢ny nosny systém doplneny pozdimymi stenami
pri radovych domoch alebo uzavrety priestorovy nosny systém pri
bodovych domoch. Zékladné moduly 3,0 m a 4,2 m su doplnené
modulom 1,8 m v bodovom dome. Konstrukéna vyska jednotlivych
podlazi je 2800 mm. Sustava sa uplatiiovala vo vystavbe od roku 1980
do roku 1994. Bolo v nej postavenych 81 tisic bytov.

Obvodovy porobetonovy plast je zo spinanych porobetonovych
panelov. Ma hribku 300 mm. Panely vysky 2780 mm su ulozené na
nosni1 konzolu situovant v ose nosnych stien tak, aby na ne bolo mozné
ulozit’ dva susedné obvodové panely. Na zachytenie vodorovnych sil od
sania vetra, momentového U¢inku od vlastnej hmotnosti a deforméacii
spdsobovanych teplotnymi zmenami obvodové panely si v hornej Casti
kotvené prichytkami z ocele @10 mm — @12 mm k stropnym panelom.
Lodziové steny su drevené alebo porobetonové.

For the pilot project realization aimed at system failure removal of
gable wall from claps porous concrete elements of P1.15 - structural
system has been chosen a dwelling house on the Pri Sajbach Str. 30,
with the number of flats 24 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®. The house owner and a building manager
is The Housing Cooperative — Bratislava 111, Kominarska Str. 6, 851 01
Bratislava.

The dwelling house is located on a flat area of Bratislava — Raca.
The house was built in 1988 in P 1.15 - structural system with overall
walls from claps porous concrete elements in thickness 300 mm. The
house is one sectional with 7 storeys. 6 storeys are for dwelling aim and
1 storey is technical-entrance. The house is orientated by longitudinal
line to the south-west and the north-east side. The entrance is orientated
on the south-east side. The communication way is made by two stairs
and by two personal elevators. The main building entrance passes across
the closing door space. The dwelling house has imbedded loggias.

Trhlina v mieste $kary medzi prvkami vyplnena maltou pri kompletazi
porobetonovych panelov (systémova porucha)

Rift occurred in the place of joint mastic, which was applied during the
assemblina of norous concrete elements (svstematic failure)

Dwelling houses of P 1.15 - structural system were realized
according to the type basic ““ Unified small-span structural system P 1.15
BA” elaborated SPTU Bratislava in 1980. It is porous concrete variant
of the P 1.14 — structural system with caps overall walls in thickness 300
mm. Terrace houses have lateral load bearing system combined by
longitudinal walls and tower houses have space load bearing system.
The main structural modules are 3,0 m and 4,0 m in a case of tower
houses modules are completed with 1,8 m module. The structural
height of each storeys is 2 800 mm. The P 1.15 - structural system was
applied for building from 1980 to 1994. Total number of the built flats is
81 thousand.

Overall porous concrete panel walls are from claps reinforced
porous concrete elements. The thickness is 300 mm. Panels in height
2780 mm are set on the cantilever situated in geometric line of load
bearing walls and cantilever setting must allow setting two adjacent
overall panels. Overall panels in their top are anchored by steel cramps

10- 12 mm to the ceiling panels on the ground of horizontal force
fixation from back wind pressure, fixation of moment effects from own
panel weight, deformation made by temperature changes. Loggia walls
are from wood or porous concrete.
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Pohlad na miesto sondy s chybajucou zalievkou spinacieho tiahla

View on the probe made in the place of switching rod with missing grout

Stitova stena je zloZend znosnej steny hrabky 150 mm.
Pérobeton tvori tepelnoizolaény obklad hribky 250 mm so vzduchovou
medzerou 15 mm. Horizontalna $kéra $irky 20 mm je tesnena z oboch
stran izolaénym povrazcom zminerdlnych vldkien @ 30 mm,
zvonkajSej strany zatmelend pruznym tmelom. Vertikdlna Skara je
rovnaka ako horizontalna. Zalievkovy otvor pri nosnej stene sa vyplni
plastifikovanou maltou.

Poérobetonova atika hribky 300 mm, skladobnej vysky 600 mm,
je dolu kotvena pomocou podlozky a kratkeho uholnika, v hornej Casti
kotvou k spinacej skrutke obvodového panela.

Povrchova  tipravu  zvonkajSej strany tvoria  striekané
tenkovrstvové tpravy. Zakladnu vrstvu oby¢ajne tvori uprava Polycem
alebo Porprim, finalnu vrstvu Terasol alebo Siliplast. Vntitorné Gipravy
st stierkové alebo tapetami.

Objemovéa hmotnost plynobeténu je v priemere 580 kg/m®.
Zodpoveda znacke porobetonu P - 580 podla STN 73 1290 (i¢innost’
1.1.1992). Zarovei zodpoveda i v &ase vyroby platnej CSN 73 1290 z
roku 1985 a Pokynom pre pouZitie porobetonu z roku 1985. V tychto
normach a pokynoch sa pozaduje objemova hmotnost’ v priemere 575

kg/m?.

Pevnost’ v tlaku plynobeténu sa zistila na pilotnom projekte v
priemere 1,65 MPa. Jednotlivé pevnosti ani pevnosti priemerné
nezodpovedaju znacke porobetonu P 20, ktora by mala byt 2,0 MPa
podla STN 73 1290 z roku 1978. Nedodrzanie pevnosti v tlaku
porobeténu nema nepriaznivy vplyv na statické vlastnosti obvodového
plasta. Panely su zavesené a uloZzené v kazdom podlazi na nosné
konzoly. Ziadny panel nezatazuje panely nizsich podlazi a to ani na
prieceli ani na Stite.

Stanovené priememné hodnoty vlhkosti poérobetonu v stenach
nedosahuju hodnoty praktickej teda ustalenej vlhkosti, ktora je podla
STN 73 1290 pre porobeton na baze piesku 6 % a pre porobeton na baze
popolceka 9 %. Vyssia vlhkost’ povrchovej vrstvy severozapadnej steny
bola zapri¢inena predchadzajucimi dazd’ami. Smerom dovnutra steny sa
znizuje pod hodnotu praktickej vlhkosti.

Sucinitel’ tepelnej vodivosti A je hodnota zavisla na objemovej
hmotnosti a vlhkosti poérobetéonu. Objemova hmotnost’ prevaznej
vASiny panelov zodpoveda znacke porobetonu P2 - 580 a priemerna
vlhkost’ steny neprekracuje vlhkost’ prakticka.
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Trhliny a zateky na vintitornom povrchu porobeténovych spinanych
dielcov
Rifts and leaking place at interior surface of porous concrete panel parts

Gable wall is composed of loads bearing wall in thickness 150
mm, porous concrete constituted thermo-insulation face in thickness 250
mm with air gap in thickness 15 mm between these two panels.
Horizontal joint in thickness 20 mm is stuffed by insulation rope of
mineral fibre 30 mm at the both sides and stuffed by elastic mastic at
the external side. Vertical joint is same as horizontal joint, filler opening
at load bearing wall must be stuffed by plastified mortar.

Porous concrete attic in thickness 300 mm, height 600 mm is
anchored at the bottom by plate and small angle flange and at the top by
anchor to claps screw of overall wall.

External surface treatment is made from sprinkled low-layered
rendering. The base layer is made from Polycem or Porprin, the final
layer is Terasol or Siliplast. Internal surface treatments are made from
plaster or wallpaper.

Bulk density of gas concrete was found out in the pilot project and
is approximately 580 kg/m®. It is adequate to porous concrete sign P —
580 according to STN 73 1290 (valuable from 1.1.1992). It is valuable
to production time period when was valuable CSN 73 1290 / 1985 and
Directions to porous concrete using in 1985. Porous concrete bulk
density is required approximately 575 kg/m® in mentioned Norms and
Directions.

Pressure rigidity of gas concrete is approximately 1,65 MP.
Individual rigidities either approximately rigidities are not adequate to
porous concrete symbol P 20, which should be 2.0 MPa according to
STN 73 1290 / 1978. Pressure rigidity infringement of porous concrete
does not have negative effect to static characteristics of overall walls.
Claps overall panels are suspend and set on the cantilevers in the each
storey. Any panel does not load panels of the lower storeys neither at
facade nor gable.

Determined averaged values of porous concrete moisture in walls
do not obtain values of practical (sustained) moisture that is determined
for porous concrete on the base of sand 6% and for porous concrete on
the base of cinder 9% according to STN 73 1290. Higher moisture of
north-west surface wall layer was caused by past rain. The moisture
decreases under value of practical (sustained) moisture to inside of wall.

Thermal conductivity coefficient A is depending on the bulk
density and moisture of porous concrete. The bulk density of the most
panels is relative to P2-580 (porous concrete symbol) and the averaged
wall moisture does not exceed the practical moisture.
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Vystuz porobetonovych dielcov je po celom obvode pozdiznych i
prie¢nych ocelovych pritov chranena protikoréoznym naterom V 2022.
Nater je suvisly po celom povrchu, ¢o potvrdzuje, Ze jeho sudrznost’ s
poérobetonom je dobra. Vystuz je spolahlivo chranend proti korézii,
neprejavujl sa ziadne chyby a dosledky negativneho vplyvu korozie.

V jednotlivych paneloch sa vyskytuju prieéne a pozdizne trhliny.
Trhliny st zretelné i v povrchovej tUprave. Vyskyt trhlin
Vv pérobeténovych spinanych paneloch je systémovou poruchou P1.15.
V nigktorych parapetnych dielcoch dizky 4200 mm sa nachadza az 7
trhlin tohto typu. VicSina trhlin jestvovala uz pri vyrobe panelov.
Postupne sa trhliny prejavia v povrchovych tpravach. Niektoré z tychto
trhlin zv1a$t’ na fasadach orientovanych smerom na zapad a sever mozu
byt pri¢inou zatekania. Trhliny sa v dosledku klimatického namahania
(zatekanie, zamfzanie) v siCasnosti prejavuji uz aj v hmote prvku.

Panely obvodového plasta st vytvorené zopnutim vystuzenych
dielcov. Porobetonové prvky obvodového plasta vysky 600 mm boli
spajané a kompletizované v Bratislave. Vystuzené dielce sa vyrabali
Z porobetonu na béze piesku - plynobeténu - v zavode Sastin - StraZe.
Vodorovné styky medzi dielcami st vyplnené maltou. Spinacie t'ahadlo
umiestnené v otvore v strede hrabky steny je zaliate maltou. Panely boli
maximalne kompletizované uz vo vyrobnom zavode (osadené otvorové
vyplne s oplechovanim, nanesené vonkajSie a vnitorné povrchové
upravy, atd’.).

Zadné priecelie v priebehu zatepl'ovania
Back facade of the dwelling house during realization of the additional
thermal protection

Nezaliatie otvoru tahadla prispelo k vzniku priecnych trhlin v
mieste zoslabenia prierezu dielca (v mieste tahadla) a Ciastoéne i k
otvoreniu stykovych trhlin medzi vystuzenymi dielcami.

Skéry medzi panelmi sa vyplnené tesniacim tmelom
Elastoplastom s deklarovanou Zivotnostou 10 rokov. Tmel uz pred
uplynutim doby Zivotnosti je na povrchu stuhnuty, s trhlinami, cez ktoré
pri dazd'och zateka. Pod tmelom je izolaény povrazec zo sklenej viny
obaleny v polyetylénovej folii ako podklad pre tmel a zaroven
tepelnoizolacna vypln Skary. Vodorovné i zvislé skary medzi panelmi st
konstruované ako pruzné. Pokial’ neboli takto i realizované, ale boli
vyplnené maltou alebo boli oproti skuto¢nej polohe z dévodov vzhl'adu
fasady posunuté, vyskytuja sa v nich trhliny.

Reinforce of porous concrete elements in all peripheries of
longitudinal and lateral steel rope is protected by rustproof paintcoat V
2022. The paint is continual at all area that claims well coherency of
porous concrete. The reinforce of porous concrete panel parts is safely
protected to corrosion so failures and consequences of corrosion
negative effect do not appear.

Lateral rifts have appeared at the some elements. Rifts are visible
at the surface. Creating of rifts is sytema failure of porous outside walls
of P 1.15. Seven rifts of the mentioned type are occurred at the some
parapet elements (length 4200 mm). The most rifts occurred during a
panel production. The rifts can occur at surface treatments. Some of the
rifts especially at facades orientated on the west and north can cause the
leaking of rainwater, named as system failure of P 1.15 —structural
system. Rifts in consequence of climatic stress (water leaking, freezing)
are occurred already in the mass of elements in the present.

Overall panel walls are compounded from claps reinforced
elements. Horizontal joints are filled by mortar. The porous concrete
elements in height 600 mm were connected and completed in
Bratislava. Reinforce elements were made from porous concrete on the
base of sand, gas concrete in factory Sastin — Straze. Claps rod placed at
the opening in the middle depth of wall is filled by mortar. Panels were
completed in the factory maximally (set windows with tin sheeting,
external and internal surface treatments etc. were made).
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Priklad skladby obvodového panela stavebnej sustavy P1.15
Example of overall panel composition in P 1.15 —structural system

Rod opening was not fulfill therefore it caused the appearance of
lateral rifts in slim section element (in the place of rod) and opening of
joint rifts between reinforce elements partly.

Jointing mastic Elastoplast fulfills joints among panels and its
lifetime period is declared 10 years. The mastic before ending of its
lifetime period is stiff, with appeared rifts causing leaking of rainwater.
Insulation rope of glass wool coated by polyethylene foil is placed under
the mastic and it made the basic layer for mastic as well as
thermoinsulation stuff of joints. Horizontal and vertical joints among
panels are designed as elastic. If joints had been realizated other way
that means fulfilled by mortar and were moved against to real location in
reason of the facade appearance, it caused the rifts rising.
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Nepresnost’ montaze panelov sa okrem zoSikmenia Skar zretelne
prejavuje 1 v krizovych stykoch panelov. Vyskytli sa styky, v ktorych
vzajomny posun vodorovnych $kar vo zvislom smere boli 50 mm.

Poérobetonovy obvodovy plast’ s vynimkou zatekania trhlinami
spolahlivo plni funkciu. Najvhodnej$im sposobom opravy systémovej
poruchy je jeho zateplenie. Tym sa prekryji trhliny azamedzi
zatekaniu, zniZzi sa teplotné namahanie porobetéonovych panelov, zlepsia
sa tepelnotechnické vlastnosti. Sucasny stav obvodového plasta vacsiny
budov si i tak uz vyzaduje jeho opravu, minimalne treba opravit’ trhliny,
tesnenie $kar a povrchové tpravy. Naklady na tieto opravy by bolo
potrebné vynaloZit’ i bez zateplenia.

Na zateplenie je najlepsie uplatnit’ kontaktny zateplovaci systém.
Hribka tepelnej izolacie zdosick penového polystyrénu alebo
mineralnovlaknitych dosiek bola vypoctom uréend z hl'adiska tspory
tepla ahygienického kritéria. Bola stanovena na 60 mm. Pouzili sa
rozpemé kotvy, ktoré maju deklarovani tinosnost’ i pre poérobeton.
Uplatnil sa kontaktny zatepl'ovaci systém Baumit.
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Celkovy pohl'ad na obnoveny bytovy dom Pri Sajbach &. 30 v Bratislave —
vstupné priecelie

General view on the upgraded dwelling house P 1.15 — structional system,
Pri sajbach Str. 30, Bratislava - entrance facade

Zateplovana plocha fasady sa sklada z plochy priecelia a ploch
lodzii. Plocha prietelia je 981,10 m? a plocha lodzii je 145,45 m?
Celkova zateplovand plocha je 112655 m?2 Néklady na 1 m?
zateplovanej plochy si 1 120 Sk/m? (bez DPH), 1232 Sk/im? vratane
DPH, na jeden byt 52 572 Sk (bez DPH), na jeden byt 57 829 Sk
vratane DPH.

Naklady zateplenia na 1 m? podlahovej plochy sa 731 Sk / m?
bez dane, s daiou 804 Sk/m?. Statny prispevok v zmysle vyhlasky &.6 /
2002 je 350 Sk / m? podlahovej plochy, t,. v siacasnosti 44 %.

Inaccurate panel assembling give rise to scarf of joints that is
visual in crossing perpendicular joints. Relative moving of horizontal
joints in vertical direction was 50 mm.

Overall porous concrete walls are safely functional except the rifts
caused rainwater leaking. The most efficient method of system failure
removal is application of additional thermal protection. This method
covers rifts, eliminates rain water leaking, decreases thermal stress of
overall porous concrete panels, improves thermo-technical
characteristics. Contemporary status of overall walls of the most houses
need already their upgrading, rift repairing at least, stuffing joints and
surface treatments. Costs for the mentioned repairs would be necessary
to pay although the additional thermal protection is not realized.

Contact thermo-protecting system is the most effective as the
additional thermal protection. The thickness of thermal insulation was
calculated complexly on the base of heating savings and hygienic
criterions. The boards of foam polystyrene or mineral fibres boards in
thickness 60 mm were designed for the additional thermal insulation.
The dowels, which declared a carrying capacity either for porous
concrete material, were used. Baumit - the contact thermo-protecting
system were applied.
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Celkovy pohlad na obnoveny bytovy dom Pri Sajbach &. 30 v Bratislave —
zadné priecelie

General view on the upgraded dwelling house P 1.15 — structional system,
Pri sajbach Str. 30, Bratislava — back facade

Costs for the additional thermal insulation are 1 261 726.60 Sk
(without Tax). Thermal protected area compounds from the facade area
and loggia’s area. The facade area is 981,10 m? and the loggia’s area is
145,45 m?. Total thermal protected area is 1126,55 m2 Costs to 1 m?of
the thermal protected area are 1 120 Sk/ m? (without Tax) or 1232 Sk/
m? (included Tax). Costs to 1 flat are 52 572 Sk (without Tax) or
570829 Sk (included Tax).

Costs for the additional thermal insulation to 1 m? of the floor area
are 731 Sk/m? (without Tax) or 731 Sk/m? (included Tax). State grant
sum according to Direction N0.6/2002 is 350 Sk/m? of floor area that
means 44 % in present.
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