PRACE NAUKOWO-PRZEGLADOWE
RESEARCH REVIEW PAPERS

Scientific Review — Engineering and Environmental Sciences (2020), 29 (4), 557-566

Sci. Rev. Eng. Env. Sci. (2020), 29 (4)

Przeglad Naukowy — Inzynieria i Ksztaltowanie Srodowiska (2020), 29 (4), 557-566

Prz. Nauk. Inz. Kszt. Srod. (2020), 29 (4)
http://iks.pn.sggw.pl
DOI 10.22630/PNIKS.2020.29.4.48

Beata NOWOGONSKA

University of Zielona Gora, Faculty of Civil Engineering, Architecture and Environmental

Engineering

Consequences of improper renovation decisions in a 17th

century half-timbered building

Key words: roof truss, technical condition,
renovation

Introduction

In historic buildings, the selection
of appropriate methods of renovation
works should always take into account
the historic character and historical val-
ues of not only the objects as a whole,
but also its individual elements (Radzi-
szewska-Zielina & Sladowski, 2017;
Drozd & Leéniak, 2018; Korentz &
Nowogonska, 2018; Hota & Sadowski,
2019; Monczynski, Ksit & Szymczak-
-Graczyk, 2019). In the case of historic
half-timbered buildings, the conse-
quences of erroneous decisions regard-
ing renovation or neglected conservation
lead to irreversible damage processes.
The effective undertaking of protection

activities thus requires carrying out ap-
propriate diagnostic studies (Hota &
Schabowicz, 2010; Cruz et al., 2015;
Nowogonska, 2019; Rogala & Anysz,
2019; Sztubecka, Skiba, Mréwczynska
& Bazan-Krzywoszanska, 2020). The
results of these studies will make it pos-
sible to put forth renovation solutions
which do not interfere with the historic
architectural-structural layout of the
building.

The aim of the research is to ana-
lyze the effects of inappropriate renova-
tion decisions on the example of a chess
building. The indirect goal is to raise
the awareness of the owners of the fa-
cilities that the renovation works should
be planned correctly. Renovations of the
building should be carried out compre-
hensively and not fragmentarily. A bad
example is the replacement of a wooden
foundation beam with a brick substruc-
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ture only in a few walls of the building
and not on the whole perimeter.

Wooden frame constructions have
been used in Western Europe since the
12th century. Basing off of German frame
architecture, rural houses, outbuildings,
were erected in the area of the middle
Odra region in the 17th century, peasant
houses, outbuildings, taverns and inns,
bourgeois house, churches, rectories and
parish school (Franke 1936; Klein, 1985).
The rich German ornamentation of the
facades, however, was reduced to simple
systems of posts, angle struts and stiffen-
ers. The village of Sekowice (formerly
Schekendorf) was first mentioned in 1301.
The source materials from 1442 give the
name of Has Wesenberg as its owner until
the year 1482. Up until the 16th century,
the village was under the ownership of the
von Kocktritiz family. In 1523, Sekowice
(at that time known as Schenkendorf) was
bought by the former Master of the Order
of Joanites — George von Schlabendorf.
During the Thirty Year’s War, similarly
to other towns and villages, fire was set
to churches. In Sekowice, the castle of
the owner and church were destroyed at
this time. In the second half of the 17th
century, most likely in place of the former
temple, a half-timbered octagonal struc-
ture was erected, covered by an octago-
nal-slope roof with drum and lantern. The
temple is maintained in such state to this
day. In the 18th century, nearby the church,
a wooden, free-standing tower covered
by a hip roof was added on. In 1813, the
village also came under royal ownership,
and this is when renovation of the church
was carried out. Later major renovations
were done at the beginning and near the
end of the 20th century [Karta ewiden-
cyjna zabytkéw architektury i budow-

nictwakosciota filialnego pw. Sw. Rodziny
w Sekowicach]. During World War 11, the
building was taken on by Catholics, with
the church being blessed at the beginning
of 1946.

Short description of the building

In Sekowice, a village located ap-
proximately 7 km south of Gubin, there
is a church on a small hill, surround by
old trees. The temple was erected in the
second half of the 17th century. It is
a single-naive building constructed using
traditional frame technology. The outside
walls are created by wooden posts, rafters
and angle struts, with the areas lying be-
tween them laid with brick and plastered
on both sides. The building was set up on
the layout of a regular octagon with addi-
tions: a church porch from the south and
a sacristy from the east. The structure of
the church is formed by perimeter walls
and eight inside posts supporting the gal-
leries and structure of the drum, as well
a roof framework.

The foundation was constructed
as strip foundations made from erratic
boulder on lime mortar. The depth of the
foundation is 50 cm below the level of
the terrain. On the foundation, there is a
plinth made of solid fired brick measur-
ing, on average, 28 x 14 X 9 cm, on lime
mortar with the addition of clay. Over
the plinth in the southern, south-eastern
and north-western elevation, there are
wooden 30 x 30 cm ground beams. The
remaining walls lack beams; the original
elements underwent biological corro-
sion, and, most likely in the first half of
the 20th century, were removed and re-
placed with a brick wall base (Fig. 1).
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FIGURE 1. The south-western elevation. Dam-
aged and damp foundation plinth, corroded wood-
en structure, significant missing areas of plaster
in the masonry wall filling the post and beam
structure

The post and beam structure of each
outside wall comprises four posts meas-
uring 30 X 30 cm placed directly on the
foundation plinth, four levels of beams
with 20 x 20 cm cross sections, as well
as angle struts in corner areas, measuring
20 x 20 cm. Modern-day masking boards
2.4 cm in thickness and 30 cm (posts)
and 19 cm (beams and struts) wide are
nailed onto all original wooden struc-
tural elements (with the exception of the
walls of the additions). The fill between
wooden elements is a wall of fired solid
brick, with dimensions of 28 x 14 x 9
cm on lime mortar, and mortar depth of
2 cm on average, plastered on the inside
and outside.

The perimeter walls along with
eight inside posts support the galleries
and structure of the drum as well as the
wooden roof framework. The western
part of the gallery turns into a balcony on
the layout of a circle segment, protruding
and bracket-mounted in the direction of
the main naive. The galleries are struc-
tures supported on inside posts, with
cross sections measuring 25 x 31 cm and

beams 20 x 20 cm, as well as on posts
of outside walls. The ceiling beams with
dimensions of 20 x 25 and 20 x 20 cm, in
a radial layout, are supported by beams
and inside posts, as well as posts in the
outside walls. Rigidity of the structure is
increased with angle struts between the
inside posts and ceiling beams as well as
wooden supports between the posts of
the inside walls and ceiling beams. The
supports are attached to the posts with
screws. They were most likely applied
during renovation works during the first
half of the 20th century. The structure
of the drum is post and beam. From the
outside, it is covered by pine boards laid
vertically; the connections between the
boards are covered with strips of wood.
The structure of the crowning tower wall
is a post one, with areas between posts
filled in with plastered brick.

The cover over the galleries is
a wood-beamed ceiling with sound
boarding without a floor and a ceiling
from boards. In the tower part, the ceil-
ing is beamed, at the same time function-
ing as horizontal elements of the roof
framework. The boards are nailed from
the bottom to the wooden structure creat-
ing a ceiling over the main naive. In the
middle of the ceiling there is an octago-
nal opening, most likely the remains of
a former lighting (lantern), currently
covered up with boards (Fig. 2).

The area of the galleries is separated
from the main naive by a wooden penal
wall, creating a balustrade with a parapet
wall. Painted scenes from the Stations of
the Cross from the 1960s are found on
the panels. In the western part, between
the balcony and the main naive, there is
a wall with vertical boarding. The gal-
lery over the parapet is covered by mod-
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FIGURE 2. Inside of the church

ern wooden plank paneling. In the tower
part, there is a post and beam wall with-
out angle struts, with brick infill, plas-
tered and painted with chalk paint. The
church roof is comprised of a three-story
wooden structure. The lower part covers
the space over the galleries. The mid-
dle part, along with the structure of the
drum, covers the middle part of the main
naive, the upper — the tower.

The structure of the roof over the
gallery is a single monopitch, with
a slope 0f 90%. The trusses are supported
by roof purlins and a roofing wall plate,
which makes up the upper girt of the
wall structure. The roof over the drum
is also a monopitch. The trusses are sup-
ported by the girt beam of the drum wall
and the girt of the tower. The roof over
the tower is a tented, truss roof. That of
the addition (the porch) is a monopitch
inclined roof. The roof covering is of
double-lapped plain tiles laid on lime
mortar. The eaves are of profiled trusses
supported by a beam with profiled ends.
The crowning cornice is made of profiled
boards coated with oil paint, nailed to the
eave and protruding beyond the external
face of the wall.

On the plinth and foundations is
cement-lime plaster. The walls of the
ground floor and gallery are covered by
lime plaster with a smooth finish, with the
entirety covered by an integrally colored
(sand color) sand-lime coating. The half-
timbered walls are covered by a smooth-
finish lime plaster on the outside, which
had been painted multiple times, most re-
cently with emulsion paint.

Technical condition of the building

During on-site visits, detailed in-
spections of all structural and finishing
elements of the building were carried
out. Two foundation uncoverings were
carried out, in the north-western build-
ing as well as in the corner between the
sacristy and the main naive in the south-
-western part. Surface damp from rainwa-
ters as well as some minor loosening of
the stones was confirmed (Figs. 3, 4, 5).
The mortar is washed away in some
areas, with missing areas partially re-
filled with cement-lime mortar. Based on

FIGURE 3. Northern elevation — fragment. The
corroded wooden post and beam structure. Loose-
ned brick connections, missing plaster. Corroded
attached canopies over the ground-floor window
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FIGURE 4. Northern elevation. Corroded ground
beam, loosened connections of plinth brick, miss-
ing areas of plaster. Between the post and the cor-
roded and crushed ground beam, the crevice is
filled with an insert from boards

FIGURE 5. North-western elevation — fragment.
The corroded and compressed ground beam.
Damp foundation plinth

current geotechnical documentation, it
was confirmed that the existing geotech-
nical conditions are favorable, the ground
waters are at a level of approximately
3.4 m below the surface of the terrain.
At the time of site inspections, the
masking strips were removed with the
aim of uncovering the wooden con-
struction. The wooden construction ele-
ments have undergone damage by pests
(old-house borer and common furniture

beetle). The woodworking joints are
separated, with movement of the beams
reaching as much as 7 cm. Numer-
ous secondary strengthening elements
are visible — iron clamps and ties. The
wooden structure requires general re-
pairs, partial reinforcement, and partial
replacement of elements. Additionally, it
is recommended that pesticide and fun-
gicide impregnation be carried out.

The infill between the wooden ele-
ments is a wall from solid fired brick. In
the western and south-western wall, there
is a clear vertical crack of the plinth in
the area of the base of two middle posts,
and in the corner from the north-western
side (Fig. 6).

FIGURE 6. Fragment of the south-western eleva-
tion. Cracking of the plinth in the corner between
the south-western wall, missing plaster, cut-out
fragment of post

On the western and north-eastern and
south-eastern walls, from the inside of
the church, two vertical structural cracks
along the posts (vertical and diagonal)
can be seen along the central posts, at
the level up to the height of the galleries
(Fig. 7). There are also two cracks of each
kind (vertical and diagonal) on the north-
ern and north-western side, between the
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FIGURE 7. Inside part of the north-eastern wall.
Vertical cracks of the wall along the posts

window and the post, and two structural
diagonal ones on the eastern wall.

Abundant cracks and scratches can
be found on the outside of all walls of
the church. In addition to this, two brick
areas on the north-western side protrude
outwards and deviate from the vertical by
approximately 10 cm. The entire south-
-eastern wall is leaning in the direction
of the interior of the church. Insulation in
the form of a bitumen-based membrane
can be found on the northern elevation
as well as in the walls of the sacristy. The
membrane has flaked away, is cracked
and in bad technical condition.

The deflection of the ceiling in the
middle of its spread reaches 5 cm under
dynamic loading. Due to changes in the
geometry of the structure of the gallery,
there is loosening in the woodworking
joints reaching as much as 3 ¢cm in some
places. The structure of the ceiling had
undergone rather significant superficial
biological pest infestation by the com-
mon furniture beetle.

The post situated in the main naive
of the inside of the church, between the
southern and south-ecastern part, is re-
connected at a height of 1.65 m from

the level of the floor with the lower part,
which had been replaced. The ceiling
beams in the middle of their spread have
been temporarily supported with wooden
shoring posts due to their deflection and
displacements.

In the structure of the roof, there
are numerous missing areas in the form
of cut out elements of the roof frame-
work. Sprockets are partially enforced
by boards. Some elements (angle struts,
beams, posts) have been replaced by new
ones. The entire structure of the roof
framework has undergone infestation
with wood-boring pests.

In the main naive, the floor finish is
of ceramic tiles. Along the north-eastern
part of the wall, the floor is deflected
parallel to it, at a distance of 80 cm, and
sagging near the wall up to a depth of
10 cm; a crack 2 cm in width has emerged.
Along the western wall, loosening of the
floor tiles is observed.

Numerous cracks of the outside plas-
ters and areas of missing plaster have
occurred. Near the ground, the plasters
are damp and covered with mosses; un-
der the cornice, water stains are visible.
The plasters gave off a hollow sound in
many places when being tapped, which
signifies their separation from the base.
The boards covering the wooden struc-
ture are damp.

Analysis of changes in the
geometry of the building

Measurements of deviations and dis-
placement of the post structure of the
church were carried out. The deviations
from the vertical were measured for all
corner posts of outside walls to a height
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of 5.5 m (to the level of the cornice) as
well as inside posts to a level of 3 m from
the level of the floor of the main naive
(to the level of the gallery beams).

Deviations from the vertical of out-
side posts at the level of 5.5 m fall within
the range of 100-360 mm. The results
of measurements of all posts have been
shown in Figure 8.

In the case of the inside posts, all
deviations from the vertical are directed
towards the inside of the building; in the
northern part, the deviations are directed
to the south, and to the north for posts
in the southern part. The greatest values
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when it comes to deviations were noted
in posts in the south-eastern part of the
building, reaching up to 360 mm.

Deviations from the vertical of in-
side posts are smaller; at the height of
3 m, they fall within the range of
40-130 mm (according to Fig. 8).

In the northern and western part of
the church, the posts lean towards the in-
side walls. In the southern part, leaning is
in the direction of the inside of the main
naive. The highest values of deviations
from the vertical (up to 130 mm) were
observed in posts in the southern part of
the building.
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FIGURE 8. Values of deviation from the vertical of inside posts (SW1-SW8) and posts in the outside

walls (SZ1-SZ8)
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Assessment of the geometry
of the building

The results of the carried out meas-
urements indicate significant deviation
and displacements of the post and beam
structure:

— the posts of the outside walls are
leaning in the direction of the in-
side of the building and partially to
the North; the posts of the inside
post and beam structure in the main
naive are leaning to the North and
the West,

— the deviations from the vertical of
the outside posts in the south-east-
ern wall are alarming; the value of
360 mm deviation of SZ2 post meas-
uring 30 x 30 cm indicates the pos-
sibility losing its stability,

— thesouth-eastern wall is leaning in the
direction of the inside of the building
to a degree that poses a threat to the
stability of the structure,

— the direction of changes to the geom-
etry of the inside posts is caused by
the settling of the structure on biolog-
ically corroded ground beams on the
north-western and northern walls,

— the magnitude of changes in the ge-
ometry of the post and beam struc-
ture of the church points to the un-
disputable necessity of carrying out
additional bracing, reinforcement
and protection of the structure from
further deformation.

Summary and discussion

In other studies, the analysis of
changes in building geometry (Cruz et
al., 2015) was also conducted. Geometric
changes are a picture of the consequences

of wrong renovation decisions. Deviations
from the vertical and displacement are an
indication of the cause of building dam-
age. Building diagnostics carried out cor-
rectly consists in determining the extent
of damage effects, determining the cause
of damage and then proposing a method
of repair. For the building in Sekowice
an analysis of changes in the building ge-
ometry was performed. The direction of
movements is an indication of the cause
of negative changes in the building.

The table presents the most important
wrong renovation decisions in the build-
ing in Sekowice and their consequences.

Conclusions

Uneven deformations of structural
elements of the church are caused by the
natural wear of elements of the building,
the detrimental effect of atmospheric,
biological and mechanical factors and,
above all, negligence when it comes to
conservation and removing the resulting
damage. The assessment of the technical
condition of the historic half-timbered
church in Se¢kowice and conclusions
drawn from it are the first stage of works
connected with saving this great build-
ing. The obtained results set the stage
for further action. Subsequent stages,
renovation works with the possible ap-
plication of modern-day technical and
technological solutions, will return the
building to the community of S¢kowice.
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TABLE. Summary of the most important consequences of erroneous renovation decisions
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Summary

Consequences of improper renova-
tion decisions in a 17th century half-tim-
bered building. In the case of historic half-
-timbered buildings, the consequences of er-
roneous decisions regarding renovation or
neglected conservation lead to irreversible
damage processes. The effective undertaking
of protection activities thus requires carry-
ing out appropriate diagnostic studies. The
results of these studies will make it possible
to put forth renovation solutions which do
not interfere with the historic architectural-
-structural layout of the building. The article
presents the results of the assessment of the
technical conditions of a 17th century church
in Sekowice, built using traditional frame
construction. As a consequence of earlier,
inappropriate decisions pertaining to renova-
tion works, a significant portion of the ele-
ments of the wooden construction underwent
biological corrosion, as a result of which it
lost its original mechanical properties. Some
of the walls settled on corroded ground
beams, with the uneven settling leading to
distortions of the entire structure.
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