visledky vyskumu a vyvoja podporovaného stitom

PILOTNY PROJEKT OBNOVY CELOPANELOVE] BUDOVY 1T

Pre pilotny projekt obnovy §titovych stien bytovych domov ZT s
keramzitbetonovymi  obkladovymi  dielcami bol na zaklade
diagnostikacie vybrana budova v Bratislave Karlovej Vsi, na
Kuklovskej ulici €.5, supisné ¢islo 1V. 4 94. Vlastnikom bytového domu
je Bratislava — m.¢. Karlova Ves, spravcom K.R.S., s.r.o. Matejkova 20,
840 04 Bratislava. Dom ma 52 bytov. Pilotny projekt bol realizovany od
septembra 2001 do decembra 2001, v ramci VTP 2811001800.

Bytovy dom sa nachadza v svahovitom uzemi masivu Devinskej
Kobyly, na juhozapadnom vybezku Malych Karpat. Jeho vystavba sa
uskutocnila roku 1970 v konstrukénom systéme Zjednoteny typ - ZT.
Jedna sa o bodovy bytovy dom so 14 nadzemnymi podlaZiami. Z toho
je 13 obytnych podlazi a jedno podlazie technické - vstupné. Dom je
orientovany Stitovymi stenami priblizne na severozapad - juhovychod,
so vstupom od severovychodu. Komunikacné jadro tvori schodisko a
jeden osobny vytah. Vstup do budovy je cez uzatvaratelné zadverie.

Samonosny obvodovy plast’ je z keramzitbetonovych panelov
dvojakej kongtrukcie. Prietelic a stredné stipce titov (s okennymi
otvormi) st panelové z keramzitbetonu KB 40 hriibky 270 mm. Plna
(krajnd) Cast’ stitov (panely bez otvorov) ma nasledovnu skladbu:

e Zelezobetdnova panelova stena 150 mm ,

e  vzduchova medzera 20 mm,

e  obkladovy samonosny panelovy plast z keramzitbetonu KB 30
hriibky 250 mm.

Poruchy sa vyskytujti vzdy na klimaticky namahanej Stitovej
stene. V pripade pilotného projektu sa jedna o severozapadnii orientaciu.
Zistené poruchy na severozapadnom stite:

e na 23 z28 (82%) stitovych paneloch st viditeI'né trhliny prevazne
zvislého smeru.,
niektoré dielce su z prednej licovej plochy vybtlené miestami
(vizualny odhad) az 0 0,1m,
niektoré obkladové panely boli v r. 1994 dodatocne ukotveng,
na ukotvenych paneloch sa objavuju nové trhliny,

e nabocnej hrane obkladovych panelov je viditelné rozdvojovanie.

Na juhovychodnom §tite su poruchy len v pociato¢nom Stadiu.
Ich rozvoju je mozné zabranit’ zateplenim.
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Schéma povodného stavu severozapadného stitu
Scheme of the north-west gable wall in original shape

For the pilot project aimed at gable wall upgrading of dwelling
houses ZT — structural system with “keramzit-concrete” overall walls
has been chosen a house on the Kuklovska Str. No. 5, register number
IV. 494, located in Karlova Ves, Bratislava on the base of visual
diagnostics. The house owner is The Town part of Karlova Ves, and a
manager is K.R.S., LtD., on Matejkova Str. 20, 840 04 Bratislava. The
dwelling house contents 52 flats.

The dwelling house is located on a slope area of the Devinska
Kobyla, on the south-west ledge of Male Karpaty. The house was built
in 1970 in ZT - structural system. It is a tower block house with 14
storeys. 13 storeys are for dwelling aim and 1 storey is technical-
entrance. The house is orientated by gable walls to the north-west and
the south-east side. The entrance is orientated on the north-east. The
communication way is made by stairs and by a personal elevator. The
main building entrance passes across the closing door space.

The own loads bearing peripheral walls are from ‘“keramzit-
concrete” panels in different structures. The facades and the middle
columns of gable walls (with window openings) are panelled from
“keramzit-concrete” KB 40 in width 270 mm. Full (excessive) parts of
gable walls (panels without window openings) are realised from:

o reinforce-concrete panel wall in width 150 mm,

e airgap in width 20 mm,

e  own loads bearing panel wall from ‘“keramzit-concrete” KB 30 in
width 250 mm.

Failures appear always on the climatic stress gable wall. The
failures of the pilot project dwelling house were appeared on the north-
west gable wall. Discovered failures on the north-west gable wall are:

e visible rifts mainly in vertical direction are appeared at 23 gable
panels from 28 all of them (82%)),

e thelongest and the widest rifts are in the middle width of panels,
some panel parts in their front side are crowing till to 0,1 m
(statement on the base of visual estimation),

e some facing panels were anchored additionally in 1994,
new rifts has appeared at anchored facing panels,
visual bifurcation is appeared on side part of facing panels.

Failures in a beginning stage of development appear on the south-
east gable wall. Additional thermal protection is capable to stop their
following development.

A

Pohl'ad na pévodny stav Casti severozapadného stitu
View on the north-west gable wall in original shape
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Pohl'ad na bo¢nu plochu obkladového panelu po samovolnom
odpadnuti oddelenej hmoty keramzitbetonu

View on side parts of facing panel after individual fall of “keramzit-
concrete” mass

Predmetom pilotného projektu obnovy celopanelovych budov
konstrukéného systému ZT bol prieskum obvodovych plastov
z keramzitbetonovych obkladovych dielcov z hl'adiska vlastnosti hmoty,
navrh spdsobu a overenie odoberania obkladovych keramzitbetonovych
dielcov, spracovanie technologického predpisu a suhrmné hodnotenie,
technické a technologické podklady pre odstranenie systémovej
poruchy.

Vyhodnotenie vlastnosti materialov obkladovych dielcov
Na odobratych vzorkach boli vykonané mechanické skusky s na-
sledovnym vysledkom

min. | priemer | max. | rozptyl %
Pevnost’ v tlaku MPa | 17 35 6,4 50-180
Pevnost’ vtahu za | MPa | 0,48 0,59 0,66 81-112
ohybu
Pevnost’ v priecnom | MPa | 0,50 | 0,87 1,27 70-115
tahu
Vlhkost % 51 8,0 10,9 64-136
keramzitbetonu

Uvedené rozptyly predstavujii velmi vysoké hodnoty najmé
Vv hodnotach pevnosti v tlaku.

Pre orientaény vypocet pri malom pocte skusok je mozné stanovit’
priblizne, ze vypoctové hodnoty maju velkost 20 % nameraného
priemeru, potom vypoctova pevnost’ v tlaku je Ryg =0,2X Rpggut priem =
0,2x35 =0,7 MPa.

Vypocet vodorovnych napdti vobkladovych paneloch od
zat'azenia vetrom pri zohl'adneni vzdialenosti ukotvenia 500 mm od
okraja panela preukazal dostatoéni rezervu V unosnosti. Z nameranych
pribliznych hodndt (velky rozptyl mechanickych vlastnosti) sa vSak
nedala preukazat’ dostatoéna bezpecnost’ obkladovych panelov pre
zat'azenie sanim vetra a bez dalsich skuSok nie je mozné vykonat’
korektny vypocet.

Kordzia vystuze obkladového panelu po samovol'nom odpadnuti odde-
lenej hmoty keramzitbetonu

Reinforce corrosion of facing panel after individual fall of “keramzit-
concrete” mass

The object of the pilot project aimed at upgrading of panel
dwelling houses ZT structural system was a research of overall walls
from “keramzit-concrete” facing panels. Research point at “keramzit-
concrete” mass characteristics, optimal method and verification of
taking away ‘keramzit-concrete” panels, elaboration of technological
description, complex estimation, technical and technological
descriptions for system failure removal.

Material characteristics evaluation of facing panels
At the taken samples were carried out mechanical tests with
results above.

min. average | max. disgealr:ion
Pressure rigidity MPa| 17 35 64 50180
Tension rigidity during
bending MPa | 048 0,59 0,66 81-112

Rigidity of lateral tension | MPa | 050 0,87 1,27 70-115

Moisture of “keramzit- 0
concrete” % 51 80 109 64-136

Mentioned data dispersion performs so high value mainly at the
pressure rigidity.

Approximate calculation on the base of a short number of the tests
is possible to determine just approximately and calculated values are 20
% of approximate test value, the calculated pressure rigidity is Ry
ZO-ZXRbdskulpriem = 0,2X035 =0.7 MPa.

The calculation of horizontal tensions in facing panels from wind
load within including anchoring distance 500 mm from panel edge
prove sufficient reserve of carrying capacity. The test approximately
values (weight span of data dispersion of mechanical characteristics) did
not prove sufficient safety of facing panels for back wind pressure.
Respectable calculation is not possible to perform without carrying out
other tests.
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S prihliadnutim na zistené mechanické vlastnosti keramzitbetonu
obkladovych dielcov a ich fyzicky stav bol zvoleny pre pilotny projekt
postup postupného odstranenia obkladovych panelov a ich nahradenie
kontaktnym zateplovacim systémom. Tymto postupom sa overil aj
skuto¢ny stav geometrického usporiadania, stavu ukotvenia a vlastnosti
keramzitbetonu. Sucastou postupu bola realizacia bezpecnostnych
opatreni (ohradenie Uizemia pevnym plotom vysky 3 m, montazne
prikotvenie obkladovych panelov, zadebnenie okien nizsich podlazi).

Odobratim panelov sa zistil ich skuto¢ny stav, geometria uloZenia,
spdsob a stav ukotvenia, pritomnost’ vody v keramzitbetone a pod.

Z realizécie pilotného projektu vyplyvaji zavery:

1.  Tlmiaca plocha pri odporicanej technologii odoberania nie je
nevyhnutna, odburana keramzitbetonova sut’ tvori vhodny tlmiaci
material.

2. Odoberanie celych panelov nie je moZné.

3. Prace na atike ahornej casti obkladovych panelov je nutné
realizovat’ horolezeckou technikou.

4. Montazne ukotvenie zavitovymi ty¢ami vlepenymi do slepych dier
V nosnej stene je dostatocné.

5. Pred osadenim montaznej lavky je potrebné presunit’ atiku, resp.
vybudovat’ novil.

6.  Osvedcilo sa pouzitie beznej zavesnej lavky.

7. Na rozruSovanie keramzitbetonu su vhodné elektrické buracie
kladiva.

8. Pri rozruSovani a zhadzovani keramzitbetonu nevznika
mimoriadny prach.

9. Montazne ukotvenie panelov po celej vyske budovy

10. Vloznych skarach ana bocnych okrajoch panelov treba ratat’
S beténovou zalievkou.

11.  Pri rozrusovani je potrebné postupovat’ po vodorovnych vrstvach
tak, aby rozruSovany panel bol ¢im dlhsie montazne ukotveny.

12. Efektivne je zadebnenie okien Styroch prvych podlazi nad
terénom.

13. Na ohradenie tizemia postacuje bezny dreveny plot vysky 3 m s
kladenim dosiek na doraz (max 10 mm).

14. Ciastocky keramzitbetonu po dopade odletuji do vzdialenosti
priblizne 25 % vysky padu.

Klimaticky namahany naveterny Stit po¢as odoberania obkladovych
panelov
Climatic stressed gable wall during the taking off the facing panels

Determinate mechanical characteristics of “keramzit-concrete”
facing panel parts and their physical condition made decision about
process at the pilot project of taken away facing panels and their
compensation by an additional contact thermal protection. The process
verified also real condition of geometric configuration, anchoring and
“keramzit-concrete” characteristics. Realization of safety precautions
(fencing of area around the house by solid fence high 3 m, assembly
anchoring of facing panels, window sheeting in forth floors) were a part
of the project process.

Removing of panels ascertained their real stage, the geometric
configuration, the method and condition of anchoring, access of water in
“keramzit-concrete’”” mass etc..

Conclusions result from the pilot project realizations:

1. Damping area is not necessary used within the recommended
technology of the panel removing, degrade “keramzit-concrete”
mass make suitable damping material.

2. Removing of all panels is not possible.

3. Works at the attica and at the top part of panels must be carried out
by climbing techniques.

4. Assembly anchoring by screw rod pasted to blind gap in the
peripheral wall is sufficient.

5. Removing of attica (or new construction of attica) is needed
because of an assembly bench.

6.  Using of suspension assembly bench proved good techniques.

7. Electric demolition hammers are appropriate for demolition of
“keramzit-concrete” mass.

8. Demolition and throwing away ‘keramzit-concrete” mass do not
make remarkable dust.

9. Assembly panel anchoring is necessary on the whole high.

10. Concrete grout must be put at course joints and at side panel edges.
11. The removal process must be realized in horizontal layers because
the demolition panel have be hold by the anchoring as long as

possible.

12.  Window sheeting in first four floors is the most effective.

13.  Solid wood fence in high 3 m within slabs putting close each other
(max 10 mm) is adequate for fencing of area around the house.

14. Parts of “keramzit-concrete” mass after fall down are able to fly to
distance about 25 % of the fall height.

A

Obnazena vystuz a ukotvenie obkladovych panelov

Naked reinforce and anchorina of the facina panels
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Naklady na realizaciu obnovy
. . . ZRN Néklady vratane VRN a DPH
Oznacenie a popis skupiny prac
Sk Sk % Sk/byt
A | Bezpecnostné opatrenia 346 362 405 244 19,0 7793
B | Dodavky a prace na odstraniovani obkladovych panelov 494718 578820 271 11131
C | Dodavky a prace suvisiace so zateplenim obnazenych panelov (zakladné zateplenie) 354 285 414513 194 7971
D | Dodavky a prace savisiace so zateplenim okennych panelov (dodato¢né zateplenie) 629 373 736 366 345 14161
Celkom 1824738 2134943 | 100,0 41057

Celkovy pohl'ad na Stitovi1 stenu bytového domu ZT Kuklovska 5 po skon- Detail obnovenej stitovej steny v spodnej Casti bytového domu
¢eni obnovy
General view on the gable wall of the dwelling house ZT — structural Detail of upgraded gable wall at the bottom part of the house

system, Kuklovska Str. No 5 after the upgrading

Realizécia pilotného projektu obnovy Stitovych stien objektov Realization of the pilot project aimed at gable wall upgrading of
ZT preukazala, Ze odstranenie obkladovych panelov je potrebné, zavisi dwelling houses ZT — structural system has prove that removal of facing
viak na ich fyzickom stave. V odovodnenych pripadoch je mozné panel is necessary but it depend on their physical condition. Additional
uplatnit’ len dodatoéné ukotvenie, vzdy je vSak numé realizovat anchoring is able to apply only in some cases. The realization of
zateplenie Stitovej steny s presahom na priecelie pre zabezpecenie additional thermal protection within interference on the facade walls for
prekrytia naroZia a dosiahnutic poZadovanej teploty na vnitornom hip covering and for obtaining required internal surface temperature on
povrchu v kte. the corner is necessary to apply.
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