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Abstract

In this paper a case of three-layer wall and fittimindows is described. The walls
outside layer are made of clinker brick. The publasis is a situation, which occurred
in an office building. In this building was a watetain on the windows inside the
upstairs part the building, during the rain. Injpod of the building there were no details
of performing three-layer wall and fitting of winds. In Poland one did not described
in detail the realization for windows installationthree-layer wall.
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1. INTRODUCTION

The external walls of buildings are usually perfedmas a double layer,
covering material with insulation plaster, but stimes one does a three-layer
wall. The use of three-layer wall can design areredting facade with
architectural details. Such a wall is more stalple kess susceptible to damage,
provided that it is done properly. Such a wall lsoamore expensive. Three-
layer wall consists of three separate layers:ihiplation and cover, each layer
has to fulfil a different function. The cover lay@acade) is a barrier that
protects the insulation and building against thetwer: wind, rain, snow and
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excessive heat and therefore must be done verjuttardn order to produce
the cover layer one may use, for example, clinkexkb

The article describes the issue on the implememtatf the three-layer wall
with an outer layer of clinker brick and placingritthe windows. This applies
to public building of an administration - officearacter. The paper presents the
implementation of such a wall in an erratic wayansistent with a building
art. At the time of building use, during rainfalater leaked into the interior
office space. Penetrating water above the windaave gise to extensive damp
patches.

In this case, the external walls of the buildingéda thickness of 47.5 cm. The
carrier and design parts are made of cellular adadnaving thickness of 24.0
cm. Warming was made of mineral wool with thicknet8.0 cm. Between the
mineral wool and facade layer made of clinker ialth thickness of 12.0 cm
there is a layer of air, ventilation vacuum hauihigkness of 3.5 cm.
Three-layer wall of clinker covering layer is rélaly rarely used and
the covering layer of clinker brick is difficult tmake and is expensive. Thus,
the implementation of such a wall and embeddinglaivs in it requires special
care and experience.

In terms of windows installation, especially in tbescribed solution, in our
country there are no (apart from the instructionsmg by the manufacturers and
companies producing windows) guidelines fixing tihetailed rules for the
implementation and installation of windows, takiimgo account the technical
conditions for execution and acceptance. In thee cabere a construction
project is not exactly described with details ofpilementing, for example,
regarding windows embedding, the responsibilitytsyesn the company
undertaking the installation of windows.

2. CONSTRUCTION PROJECT DESCRIPTION

Construction project has been developed in thd fa¢lutility and architecture.
It lacked detailed study concerning the constructiad implementation issues.
Particularly it affected difficult to make and exyséve solutions of protective
wall. In the project there was no information or tiechnology of protective
wall and embedding windows in the wall. Especialiynen the architect
designed windows embedding in the face of the valk not always easy to
realize an architect's vision. Designed protectiradl is difficult to implement,
especially that it was necessary to ensure fulittigss and avoid thermal
"bridges". Particularly difficult and demanding pigion are lintels above the
windows. Without experience and performing caredg within the walls of
windows will not provide tightness. It was also essary to pay attention (the



EXECUTIVE DISADVANTAGES IN THE LAYERED WALL OF THE FACADE 57

inscription on the picture of the detail) to the rkmanship of construction
work regarding the protective wall.

3. DESCRIPTION OF APPLIED SOLUTIONS AND PRESENT

DEFECTS

In accordance with the will of the architect (anihwa design) windows were
made in the construction of metal and mounted gmeswalls) in the plane of
the face of the external walls. Stains, resultinghe building on one of the

windows, were shown in Figure 1 a.

Stains, salting

b)

Stains, salting

i

Fig. 1. Setting of window in the three-layer wal);view the installed windows from the
inside b) the method of attaching aluminium canspieove the windows

Between the window frame and bricks of the protectivall there is no gap
comfortable for the setting of windows and thenfgening the required
sealing. This solution is shown in Fig. 1a. It éells that the window frame was
a lintel for wall part made above the window. Bedwdlat (smooth) metal and
rough, porous brick is no tightness, water penesraasily. Such a phenomenon
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has occurred in many places in the building. Initamid the wall of the facade
one did not filled tightly, with a suitable mortdahe space between the clinker
bricks, which is also the cause of the leakage.

It is well known that the window built into the @utwall of the building should
fulfil the following functions: separating the imter of the building from the
variable climatic conditions of the outside, praomgl thermal and acoustic
insulation and air-tightness of the window openiagd transferring the load,
acting on the window, on the wall of a building.elWwalls should be sealed. In
this case, the goal has not been achieved, ddbpitdesign and construction of
costly facade.

4. CORRECT WAY OF IMPLEMENTING THREE-LAYER
WALL AND EMBEDDING WINDOWSIN IT

Proper execution of the designed three-layer wath windows, arranged in the
face of the exterior wall, requires special attemtiThe user of the object
decided on their own to protect the building agailesks and, above the
windows, made canopies, of sheet metal, showndn Fib. Canopies did not
provide adequate protection against the penetratibrwater, leaks still
occurred.

Installation of woodwork, in the case of three-laywlls, is performed after the
protective wall elevation. Woodwork of window fragna three-layer wall of
clinker facade should be installed in a layer @uiation next to the protective
wall that acts as a nib. In this case, some windeere installed in the facing
layer. At the joint, between the frame and facadekbone can, for example,
apply a waterproof expansion tape, giving an agdii seal in the plane of the
frame. Currently on the market there are many akbgl materials of this type.
It is a solution that provides thermal insulatiardaliminates thermal bridges
next-to-window area.

Correct performance of the lintel, embedding wind@md sealing gaps (which
should be left) between the window and the doorjavithout nib is shown in
Fig. 2.

In this situation, this kind of solution (sealingthivexpansion tape) is no longer
possible. The solution to this problem involvesfinial outlay. The sealing can
now be done only on the inside of the building saat to destroy the existing
clinker facade and the vision of the architect,arding the appearance of the
building. This can be done as follows: around windrames one should create
drills of respective depth (less than the thicknekshe brick) and seal with
proper preparations which are resistant to humidigyng, and are flexible.
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Fig. 2. a) Example of the gap sealing between lilmmiaium window and doorjamb in
three-layer wall by [2]; b) the sample brick lintelthe three-layer wall by [3]

5. CONCLUSIONS

The cause of leakage of water into the interiothef building was leakiness of
the protective wall, especially in places of cohtaetween windows and wall.
The reasons for leakage of the protective wallamsociated with difficulty to
correctly perform the wall in accordance with thehitectural design. The
construction project lacked the details and teabglof performing such a
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wall. Lack of knowledge, performing carefulness alatk of adequate
supervision during the execution are the causeakd and leakages.

In order for building elements not to undergo ferthidestruction, due to
penetration of rainwater into the building, it shibibe, on the inside of the
building around window frames, performed the appetp sealing.
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WADY WYKONAWCZE W W TROJWARSTWOWESCIANIE ELEWACYJNEJ

Streszczenie

W artykule opisano problem dotygz wykonaniasciany tréjwarstwowej z zevetrzna
warstwy z cegly klinkierowej i osadzenia w niej okien. Bt opracowania jest
sytuacja, ktora wyspita w budynku wyteczndci publicznej o charakterze
administracyjno — biurowym. W budynku powstawahcigi nad oknami wewiirz
pomieszczé biurowych, podczas opadéw atmosferycznych. W jsdge budowlanym
nie byto szczegétlowego opracowania dofgego zaréwno wykonania sam&iany
trojwarstwowej jak i rownigz osadzenia w niej okien (wfeiciel budynku nie posiadat
projektu wykonawczego). W zakresie momnta okien, szczeg6lnie wscianie
trojwarstwowej z klinkierow elewacy, nie ma w kraju wytycznych ustadaych
szczegblowe zasady monta okien z uwzgidnieniem wymaga technicznych czy
warunkéw wykonania i odbioru.

Stowa kluczowe:  {ciana tréjwarstwowa, osadzenie okien, wady wykorzaywc
projekt budowlany)
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