PILOTNY PROJEKT OBNOVY PREDSADENYCH LODZIi BA NKS-S

Overenie odstranenia systémovej poruchy predsadenych lodzii sa
uskutocnilo v ramci riesenia tlohy vyskumu a vyvoja ,,Pilotny projekt
odstranenia systémovej poruchy predsadenych lodzii bytovych domov
BANKS-S*. Cielom bolo preukazanie predpokladaného mechanizmu
a pricin portich, ich prejavov, navrh a overenie sposobu ich odstranenia.

Popis porich lodzii

Typovy podklad pévodného riesenia bytovych domov BANKS-S
predpoklada vzajomné posuny medzi vlastnym domom a Konstrukciou
lodzii v zvislom a vodorovnom smere, ktoré su spdsobené nerovnakymi
teplotami uvedenych stavebnych konstrukcii v priebehu dia iroka.
Podporu konstrukcie lodzii kolmo k rovine priecelia (vyklonenie od
domu) tvori kotvenie K34 (ocefové lano 7 x ¢ 4 mm zakotvené
v skarach medzi stropnymi panelmi domu alodzie vkazdom uzle
lodZiovych stenovych a stropnych panelov). Cez obvodovy plast’ malo
lano prebichat’ volne v obale z asfaretanu, ¢im sa mali umoznit’ zvislé
i vodorovné pohyby v rovine rovnobeznej S prieéelim. Kotvenie K33
umoziiuje vol'ny pohyb stien lodZii v zvislom smere. Sti¢asne vSak tvori
podporu pre vodorovné pohyby lodZii kolmo k rovine priecelia.

Skutoéné zhotovenie ukotvenia lodZiovych stien je odlisné od
projektovanych predpokladov. V bytoch hornych podlazi sa zistilo
odutie az vypadnutie hmoty pérobetonu z dielcov obvodového plasta.
Zistili sa aj nespravne zvary medzi klznymi uholnikmi kotvenia K33
aocelovou platiou v prietnej lodZiovej stene. Lano K34 je
skorodované (najméd v kondenzacnej zone) asfaretanovy obal chyba
a lano je zaliate v betonove;j zalievke .

Medzi lodZiou a bytovym domom (najmé v oblasti kotvenia K 33)
je ,blokovaci mechanizmus®, ktory sposobuje, Ze v ukotveni K33
vytvara vzajomné silové pdsobenie znacénej velkosti. Hlavnymi prvkami
blokovacieho mechanizmu s nespravne zvary, zaliatie medzery medzi
lodZziovymi konstrukciami a obvodovym plastom bytového domu
a pevné ulozenie ukotvenia K33. Existencia blokovacieho mechanizmu
sa potvrdila celoro¢nymi meraniami vzajomnych posunov dom - lodzia.
Rozhodujtce st zvislé sily ktoré rasti s vyskou vySetrovaného miesta
nad terénom a sposobuji deformacie kotiev K33. Kedzeu kotvenia K33
st sucasne konzolami na uloZenie spinanych podrobetonovych
obvodovych panelov, uvedené deformacie negativne ovplyviiuju stav
napétosti v tychto paneloch. Prejavuju sa trhlinami az vypadavanim
hmoty pérobetonu zo spinanych panelov obvodového plasta.

The verification of the repair of a system fault of the protruding
loggias was performed as part of the solution research and development
task “Pilot Project of Removal of the System Fault of the Protruding
Loggias of the BANKS-S Residential Buildings”. The objective was
the demonstration of the anticipated mechanism and the causes of
faults, their manifestation and a proposal and verification of a method
for their removal.

Description of Loggia Faults

The sample information of the original solution of the BANKS-S
residential buildings assumes a mutual shift between the building and
the loggia structure in the vertical and horizontal direction caused by
uneven temperatures of the above-mentioned design structures during
the day and the year. The support of the loggia structure at the level of
the facade (bending from the house) consists of anchoring K34 (steel
rope 7 x ¢ 4 mm anchored in gaps between the ceiling panels of the
house and the loggia in each mode of the loggia wall and the ceiling
panels). The rope should run freely through the outer wall in an
aspharetan envelope which should allow for vertical and horizontal
movements at the level parallel with the facade. The anchoring K33
allows free movement of the loggia walls in the vertical direction. It also
forms the support for horizontal movements of the loggias at the facade
level.

The actual construction of the anchoring of the loggia walls is
different from the design. In the apartments of the upper floors was
identified a swelling and falling out of porous concrete from the outer
wall units. Faulty welds between the sliding angles of the K33
anchoring and the steel plate in the loggia cross wall were also
identified. The rope K34 is corroded (mainly in the condensation zone),
the aspharetan envelope is missing and the rope is sealed in a concrete
compound.

Between the loggia and the residential building (mainly in the area
of the anchoring K33) exists a “blocking mechanism”, causing
substantial forces created in the anchoring of K33 with a significant
magnitude. The main elements of the blocking mechanism include
incorrect welds, the sealing of the gap between the loggia structures and
the outer wall of the residential building and the fixed embedding of
anchoring K33. The existence of the blocking mechanism was
confirmed by the yearly measurement of the mutual shifting of the
building - loggia. Of critical importance are the vertical forces that
increase with the height of the investigated location above the ground
and which cause the deformation of anchors K33. As the anchorings
K33 are also consoles for the deposit of the compound outer wall panels
from porous concrete; the mentioned deformation will also adversely
influence the degree of stress in these panels. They are manifested by
cracks and in places the falling out of porous concrete from compound
outer wall panels.

Poruchy v obvodovom plésti P1.15 v oblasti ukotvenia K33 a K34
Faults in mounting of loggias to the console of loggia wall
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Popis poruch zabradlia

Hormé ukotvenie zabradlia do prie¢nych nosnych stien nie je
zhotovené podT'a typového podkladu ako kibové. Odlisny tvar zabradlia
a lodziovej dosky sposobil oddialenie zabradlia od steny o 20-50 mm.
Z uvedeného dévodu je typovym podkladom predpisany kibovy spoj
nahradeny spojom zvislo posuvnym (nezabratiuje poklesu zabradlia).

Stredové ukotvenie zabradlia do lodziovej dosky nie je zhotovené
podra typového podkladu ako zvislo posuvné, ale ako kibové. Vplyvom
velkych tolerancii boli skrutkové spoje nahradené zvarovymi.

Nespravne ukotvenia, nemoznost’ presného ulozenia zabradlia
lodzii a degradacia betonu spdsobili, ze v niektorych pripadoch sa
zébradlie v uloZeni posunulo apokleslo, ¢imdosadlo stredovym
ukotvenim na stropnt lodziovii dosku, ktori mimoriadne zat’azZilo.

Pre Pilotny projekt obnovy predsadenych lodzii bytovych domov
BA NKS-S sa vybral bytovy dom v Bratislave Petrzalke, na Jasovskej
ulici ¢. 1 - 3. Je to samostatny radovy dom s 2 hlavaymi vstupmi
zurovne cestnej komunikacie. Vystavba bytového domu sa ukoncila v
roku 1981. Obytna ¢ast’ domu je umiestnend na montovanu skeletovi
podnoz. Dom mé spolu 14 podlazi, obytné priestory st na 3. NP az 14.
NP. Druhé nadzemné podlazie je pristupné zterasy. Lodzie st na
zapadnom prieceli.

Obvodovy plast obytnych podlazi je  zo spinanych
porobetonovych panelov P1.15 s hribkou 300 mm. Panely st uloZené
na ocel'ovych konzolach, upevnenych do prie¢nych nosnych stien.

Strecha je plocha, bezspadova. Atika vystupuje nad rovinou
streSnej hydroizolacie 600 - 700 mm.

Bocné steny lodzii tvoria nosné zelezobetonové panely hriubky 150
mm. Podla typového projektu s ukotvené k nosnej konstrukcii domu
tak, aby umoziovali zvislé a vodorovné deformacie vsmere
rovnobeznom s priecelim vyvolané rozdielom teploty uvedenych
konstrukcii. Z celkového poctu 132 lodzii je zasklenych 70, ¢o je 53 %.
Konstrukeia a tvar zasklenia lodzii st rozne.

Pohl’ad na zapadné priecelie s predsadenymi lodziami
View of western front with protruding loggias

Pri vizualnej prehliadke sa v bytoch prevazne najvysSich podlazi
zistili poruchy obvodového plasta prejavujice sa trhlinami, odivanim
az vypadavanim hmoty pérobetonu v blizkosti ukotvenia lodziovych
stien do nosnej konstrukcie. V zasade ide o drvenie hmoty porobetonu

Description of Railing Faults

The upper anchoring of the railing into the cross bearing walls is not
constructed in joint form in accordance with the sample information.
The different form of the railing and loggia plate caused the movement
of the railing from the wall by 20-50 mm. For the stated reason the joint
connection required by the sample information was replaced by a
vertically sliding joint (does not inhibit the sinking of the railing).

The central anchoring of the railing into the loggia plate in
accordance with the sample information was not constructed as
vertically sliding, but in a joint form. Due to the large tolerances, screw
connections were replaced by welding connections

The incorrect anchoring, the impossibility of the precise setting of
the railing of the loggias and the degradation of the concrete have
caused in some cases the railing to shift and sink in the mounting, thus
touch with central anchoring the ceiling loggia plate which was
extraordinary burdened.

For the Pilot Project of Upgrade of the Protruding Loggias of the
BANKS-S Residential Buildings was selected a residential building in
Bratislava Petrzalka, at Jasovska street no. 1 - 3. This is a separate row
house with 2 main entrances from the level of the street. The
construction of the residential building was completed in 1981. The
housing part of the building is mounted on an assembled skeleton plinth.
The building has a total of 14 floors, the residential area is on the above
ground storeys 3 - 14. Above ground storey two is accessible from the
terrace. The loggias are on the western facade.

The outer wall of the residential floors are constructed from
porous concrete panels P1.15 with a thickness 0f300 mm. Panels are
mounted on steel consoles and fixed in cross-bearing walls.

The roof is flat, without a gradient. The attic protrudes above the
level of the roof hydro-insulation by 600 - 700 mm.
The side walls of the loggias are constructed of reinforced concrete
panels with a thickness of 150 mm. According to the sample project
they are anchored to the bearing structure of the building to allow for
vertical and horizontal deformation in a direction parallel with the
facade, which are caused by the temperature difference of the above-
mentioned structures. Of the 132 loggias in total, 70 are glassed in, i.e.
53 %. The structure and form of the glazing of the loggias differ.

Nespravne zhotovené hormé kotvenie zabradlia
Incorrectly made upper anchoring of railing

A visual inspection of the apartments, mostly on the highest floors,
identified faults in the outer walls manifested by cracks, swelling and the
falling out of porous concrete in the vicinity of the anchoring of the
loggia walls to the bearing structure. This is, in principle, the crushing of
porous concrete substance by increased local pressure from the
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zvySenym miestnym tlakom vznikajicim prenosom deformacie
lodziovych stien ,,blokovacim mechanizmom* (najmd v najvyssich
podlaziach) do obvodového plasta.

A

Poruchy v uloZeni zabradlia na konzolu lodZiovej steny
Faults in mounting of railing to the console of loggia wall

Na predmetnom dome sa na prieceli s lodziami vykonala zmena
ukotvenia lodZii aobnova zabradli (vratane zateplenia obvodového
plasta)

a) Zmena ukotvenia lodzii

o dodatoéné ukotvenie lodzii knosnym stenam domu spliiajice

podmienku ukotvenia lodZie v rovine kolmej na priecelie a sucasne
posuvného uloZenia v rovine priecelia,

e odstrdnenie ,.blokovacieho mechanizmu“ lodzii v bytovych
podlaziach (odstranenie betonovej zalievky, nespravnych zvarov,
rozpilenie pevne uloZeného a skorodovaného ukotvenia K34),

e dodato¢né ukotvenie atikovych panelov kolmych na priecelie (v
naroziach) a ich rozpilenie v rovine dilatacie lodzii a bytového
domu,

e odstranenie ,blokovaciecho mechanizmu“ na streche v rovine

dilatacie lodzii a bytového domu,

Dodatocné prikotvenie lodzii (zo strany lodzie)
Subsequent anchoring of loggias (from the loggia side)

emerging transfer of a deformation of loggia walls by the

“blocking mechanism” (mainly on the highest floors) in the outer wall.

Nespravne zhotovené stredové kotvenie zébradlia k lodziovej doske
Incorrectly made central anchoring of railing to the loggia plate

The anchoring of the loggias was replaced and the railings were
upgraded (including insulation of the outer wall) on the facade with
loggias in the building under consideration.

a) Replacement of anchoring of loggias

o additional anchoring of the loggias to the bearing walls of the
building compliant with the condition of the anchoring of the loggia
on the facade and also the sliding mounting at the level of the
facade,
removal of “blocking mechanism” of the loggias in the residential
storeys (removal of concrete sealing, incorrect welds, sawing up of
fixed mounted and corroded anchoring K34),
additional anchoring of attic panels on the facade (at the corners)
and their sawing up at the dilation level of the loggias and the
residential building,
removal of “blocking mechanism” on the roof at the dilation level
of the loggias and the residential building,

o

A

Dodato¢né prikotvenie lodzii (zo strany bytu)
Subsequent anchoring of loggias (from the apartment side)



e Upravy na streche v oblasti dilatacie lodzii a bytového domu
umoziiujuce Samostatné zvislé aj vodorovné pohyby konstrukcie
lodzii a bytového domu (vratane atik).

b) Obnova zabradlia

o dodatocné ukotvenie zabradlia k prieénym nosnym stenam lodzii bez
posunov (plati pre vSetky zabradlia bez rozdielu rozsahu zistenych
nedostatkov);

o dodatocné ukotvenie zabradlia k nosnym stendm lodzii s posunmi
(plati pre zabradlia s poklesom v mieste uloZenia na lodziové steny,
ktoré dodatocne zatazuji lodziova dosku); pre posuny zabradlia je
nutné pouzit’ montazne zariadenie zabezpecCujiice moznost’ vykonat’
potrebné posuny pri zaruceni potrebnej bezpecnosti prac.

Zabezpecenie dilatacie atiky v narozi
Pravision for dilation of attics at the corner

o repairs to the roof at the dilation level of the loggias and the
residential building allowing for independent vertical and horizontal
movement of the loggia structure and the residential building
(including attics).

b) Upgrade of railing

¢ additional anchoring of railing to the cross bearing walls of the
loggias without shifting (applies to all railings regardless of scope of
identified deficiencies);

¢ additional anchoring of railings to the bearing walls of the loggias
with shifting (applies to railings which have sunk at the mounting
position to the loggia wall that are subsequently loading the loggia
plate); mounting equipment must be used for the moving of the
railing allowing the performance of the movements while
guarantying the required safety at work.

Upevnenie zébradlia s posunmi
Fixina of railina with shifts

Orientacné naklady na obnovu priecelia s lodZiami Jasovska 1, 3 (v tis. Sk)
Orientation costs for the upgrade of the facade with loggias at Jasovska 1 and 3 (in SKK th.)
Skupina prac ZRN Naklady
Group of work s VRN a DPH
odstranenie blokgvanla anové ukotv_enle lodzii _ 9720 12723
removal of blocking and new anchoring of loggias
prace na streche (zabezpedenie dilatacie v strecha a v atike)
N - . 71,8 93,9
removal of blocking and new anchoring of loggias
obnova zabra_dha predsadenygh lodzn_ 19094 2499 4
upgrade of railings of protruding loggias
zateplenie obvodového plast'a na prieceli s lodziami
insulation of outer wall on the facade with loggias 22289 29176
doplnkové naklady (lavky, doprava, natery, ochrana pesej komunikécie na terase)
. - - ] - 12273 1 606,6
supplementary costs (bridges, transportation, paint, protection of pedestrian path on the terrace)
celkom obnova priecelia s lodZiami
total upgrade of facade with loggias 64094 8.389,7
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