Centrum Inzvnieria Bezpi - ... - .
ynieria Bezpieczenstwa

Rzeczoznawstwa Obiektow Antropogenicznych 3 (2024) 127-151 I“Z“lﬂla BEZI]'EGZ"StWﬂ

Budowlanego https://inzynieriabezpieczenstwa.com.pl/ Obiektow Antropogenicznych

Diagnostics and protection methods a residential building

in connection with the reconstruction of a road located in its
immediate neighborhood - case study

Maciej NIEDOSTATKIEWICZ Y

! Department of Engineering Structures, Faculty of Civil and Environmental Engineering,
Gdansk University of Technology, Gdansk, Poland

Abstract

The paper is a case study in the assessment of the technical condition of a residential building showing
a significant degree of technical wear and tear, which was located in the impact zone of the road planned
for expansion. Due to the commencement of works related to the expansion of the road, a doubt arose
whether the road works carried out, in particular on the section along the residential building, would not
cause further deterioration of its technical condition, causing a pre-failure condition, failure or leading
to a construction disaster. The paper presents a detailed description of the methodology for assessing
the technical condition of the residential building in question.
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1 INTRODUCTION

The technical condition of buildings is influenced by both design errors and shortcomings, as well as execution

errors and omissions. The way these facilities are used is also important.

The proper assessment of the current technical condition of buildings is one of the most difficult activities in

engineering [1]-[14]. The conclusions from the diagnostic activities carried out not only determine the scope of
renovation works, which involves incurring very high financial costs, but also very often determine the possibility of
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further operation of the facility in question due to its technical condition [15]-[20]. An engineering-correct assessment
of the technical condition makes it possible to clearly determine whether further use of the facility is possible due to
the safety of the structure and operational safety. These activities require in-depth engineering knowledge, especially
when assessing facilities completed in the past and with a significant degree of technical wear and tear. In these cases,
due to the technical solutions used in the past, the elements subject to detailed assessment are masonry structures, in
particular those made of ceramic bricks and natural stone. This situation occurs regardless of whether a given object
is or not an immovable monument [21]-[22].

When assessing the technical condition of each building, regardless of the period of its implementation, it is
necessary to properly recognize not only its structural system, but also assess the impact of external conditions,
including dynamic traffic impacts [23]-[26]. An important issue is to correctly take into account both the form and
the scope of deformation of the subsoil, in particular in terms of its locally reduced load-bearing capacity [27]-[43]
or changes in load-bearing capacity occurring over time. Thermal protection issues are also very important [44]-[48],
as well as taking into account the often overlooked impact of natural conditions [49]-[52].

It should not be forgotten that a proper assessment of the technical condition of buildings requires recognition not
only of their structural system, location conditions and environmental loads, but also requires knowledge of the
technical and technological solutions used during their implementation, which is particularly important in the case
of objects implemented in distant years, especially in the case of historic buildings [53].

The aim of the paper is to present the results of the analysis of the technical condition of a residential building
located in the immediate vicinity of the road that was to be expanded.

The purpose of the assessment of the technical condition of the residential building was also to determine whether,
due to its current technical condition, the safety of the structure and the safety of use of the facility as a whole were
ensured.

Moreover, the aim of the study was to state:

— whether the technical condition of the building being the subject of the analysis limited the work related to
road expansion,

— whether, due to the current technical condition of the building, it was possible to start operating the expanded
road without negative consequences for the building in question.

The scope of the analysis included:

— indication of the scope of work necessary to be carried out in the area of a residential building in order to
enable safe operation of the expanded road

— indication of the target scope of work necessary to be carried out in the area of the building in question in
order to bring it to the proper technical condition.
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Fig. 1. Basement diagram of a residential building:
(L): basement part, right side (R): part without basement, left side

FIRST FLOOR

residential premises nr 2
staircase
external stairs

expanding street

residential premises nr 4

GROUND FLOOR
residential premises nr 3 residential premises nr 1
staircase
external stairs

expanding street

Fig. 2: Functional and utility layout diagram of a residential building
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Fig. 3: Location of the outcrops in the residential building: a) view of the building from the street
(front elevation), b) internal outcrop (in the basement): O1, external outcrops: ¢) O2 and d) O3
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Fig. 4: Distribution of damages to the front wall (northern elevation) in the residential building: a) general view
of the front elevation, b) left side (L) (basement part), c) right side (R) (non-basement part)
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Fig. 5: The mechanism of damage to external walls caused by uneven settlement according to: a) Mitzel A.,
Stachurski W., Suwalski J.: Failures of concrete and masonry structures, Arkady Publishing House, Warsaw 1973,
b) Mastowski E., Spizewska D.: Strengthening of building structures, Arkady Publishing House, Warsaw 2000

-132 -

/\/\\ MOST WIEDZY Downloaded from mostwiedzy.pl

-
2 -
e


http://mostwiedzy.pl

A\ MOST

Inzynieria Bezpieczenstwa Obiektow Antropogenicznych 3 (2024) 127-151

2 CHARACTERISTICS OF THE RESIDENTIAL BUILDING

The building was constructed in the early 20th century as a residential building, using traditional technology, with
a partial basement, 2-story, with an attic not usable. The building had a longitudinal structure of walls. The external
walls of the basement were made of stone, made of pebbles, built on cement and sand mortar with the addition of
clay. The thickness of the stone walls was ~70 cm. The internal longitudinal wall at the basement level was made of
a brick wall made of solid ceramic bricks, 25 cm thick, built with cement and sand mortar. The external walls of the
ground floor were made of solid ceramic bricks, 38 cm thick, with cement and lime mortar. The internal longitudinal
wall on the ground floor is made of solid ceramic brick, 25 cm thick, built with cement and lime mortar. On the first
floor, all walls, both the external and the internal longitudinal one, were made of solid ceramic brick, 25 cm thick,
built on cement and lime mortar. The ceiling above the basement was made of steel beams made of I-beams 1140 cm
spaced every ~110 cm and filled with a sectional vault made of full ceramic brick with a height of ~15 cm. The
ceilings above the ground floor and the first floor were constructed as ceilings on wooden beams, made of beams
with cross-section dimensions of 12x26 cm, spaced every ~110 cm. The roof was constructed as a purlin roof, with
posts with cross-sectional dimensions of 14x14 cm and intermediate purlins with cross-sectional dimensions of
14x16 cm, stiffened with swords of 14x14 cm. The roof was covered with 2.5 cm thick edged boards. The roof
covering was made of thermally weldable felt.

There were 4 independent residential premises in the building: 2 apartments were located on the ground floor and
2 apartments were located on the first floor.

The owners of the building did not have any archival documentation of the facility, nor did they have an
architectural inventory of it.

According to the owners' oral statement, no Construction Object Book (KOB) was kept for the building, nor were
any Inspections of the technical condition of the building (so-called annual inspections) and Inspections of the
technical condition and suitability for use of the building, the aesthetics of the building and its surroundings (so-
called 5-year reviews).

Fig. 1 shows a view of the front elevation of a residential building. The part with a basement, including the width
of the basement staircase, will be referred to later in the article as the left side (L), while the part without a basement
will be referred to as the right side (R).

3 DESCRIPTION OF THE CONDITION OF THE EXISTING RESIDENTIAL
BUILDING

On the front, longitudinal wall (northern fagade), damage to the brick wall of the longitudinal wall was visible:
scratches to the strips under the windows occurred both on the ground floor and on the first floor, in the basement
part (L) and in the non-basement part (R). The scope of damage in the basement part was greater: scratches and
cracks in the brick strips under the windows were larger. The brick wall of the front wall was not plastered.

There were no significant scratches or cracks visible on the gable and side walls (eastern facade). The wall was
plastered with cement and lime plaster. There was an extension (vestibule) attached to the wall, constructed in recent
years in a commercial manner. The roof formwork hanging outside the building showed signs of moisture.

On the longitudinal garden wall (southern fagade), there were visible scratches in the window arches, as well as
in the window sill zones. In practice, scratches in the wall occurred in the area of all window openings.

The gable and side wall (eastern fagade) was insulated with expanded polystyrene (styrofoam-EPS), the insulation
had a protective layer in the form of thin-layer plaster. There were no visible damages to the insulation made
according to the ETICS technology (formerly: BSO, formerly: light method).

The external walls of the basement part were made of stone, made of pebble boulders on a cement-sand mortar
with the addition of clay. The thickness of the stone walls was ~70 cm. There was no concrete floor in the basement
rooms, it was replaced by packed earth, the so-called threshing floor. The view from the inside of the basement
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showed cracks in the joints. In the basement zone (near the ground), dampness of the stone wall was visible and
palpable, and the joints were wet. The ceiling above the basement was made of steel beams made of 1-beams 1140
mm spaced every ~110 cm and filled with a sectional vault made of full ceramic brick with a height of ~15 cm. The
steel beams showed extensive surface corrosion, locally turning into swelling corrosion. The bricks filling the
sectional vaults showed local loosening and chipping of the joints was visible.

Residential premises no. 1 on the ground floor were renovated in recent years. There was a visible crack in the
ceiling lining. There were also visible scratches at the ceiling-wall junction in some rooms.

In residential premises No. 3, on the ground floor, extensive plaster scratches were visible, both on the surface of
the walls, in particular the partition walls, and at the point where the partition walls meet the external walls. The
ceiling lining was scratched, and in some rooms the ceiling was covered with Styrofoam panels.

Apartment no. 2 on the first floor was partially renovated. In the renovated part, scratches were visible where the
ceiling meets the walls.

In apartment no. 4, on the first floor, there were visible scratches in the plaster on the walls, especially on the
partition walls. Scratches also occurred at the junction between partition walls and external walls. The ceilings were
covered with coffers, which made it impossible to assess the degree of scratches on the headliner.

The building's roof was constructed using a purlin-and-tip roof. The roof did not have transverse bracing in the
form of pincers in the line of posts supporting the intermediate purlins. The wooden elements showed no visible signs
of biological corrosion, and there were no visible signs of larvae or insect feeding.

The ceiling on wooden beams above the first floor did not have a wooden floor made of boards, made of tongue-
and-groove boards or as a floor made of edged boards, only OSB boards were laid on part of the floor plan. The space
between the wooden ceiling beams was filled with plaster, locally insulated with a layer of mineral wool.

The roof covering was made of thermally weldable felt placed on a sheathing made of edged boards. The chimney
shafts leading above the roof slope were renovated, some were plastered while replacing the roofing felt, some were
rebuilt with clinker bricks. The roofing felt did not have any bumpers, the so-called catch basins draining rainwater
from the chimney shafts.

4 ANALYSIS OF THE TECHNICAL CONDITION OF THE RESIDENTIAL
BUILDING IN THE ASPECT OF ROAD IMPLEMENTATION

There were no visible defects or damages in the building, the morphology of which would indicate that their cause
may be the current or past negative impact of motor vehicle (car) traffic on the surrounding roads, including the street
along which the building in question was located.

In the facility as a whole, no damage typical of vibrations caused by the movement of motor vehicles (scratches
and cracks with a typical X or /2 X morphology) was found. There were no noticeable vibrations of the ground around
the building caused by construction works directly related to the expansion of the road - no measurement of vibrations
of the ground around the building was carried out, and no measurements of vibrations of the structure of the facility
itself were made: taking into account the location conditions and the current technical condition, it was considered
that dynamic measurements were completely unnecessary.

The issue of damage in terms of cracks and scratches in the front wall on the northern facade and scratches on the
garden wall on the southern facade is discussed later in this article.

In the past period, no trees with significant trunk or crown size were removed from the area adjacent to the facility
covered by the study, and no new tall trees and shrubs were planted.

Therefore, there were no grounds to conclude that the root system of the tree stand had ever or will have in the
future a significant impact on the occurrence of defects and/or damage to the foundations of the building in question,
as well as to formulate the thesis that the roots of the tree stand have contributed or will contribute in the future to
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disturbances in soil and water conditions in the area of the building as a whole, in accordance with the mechanism
described in [49]-[52].

Fundations

Based on the excavations made, it was determined that the building is founded on stone walls that do not have
any offsets.

In order to identify the foundation method, 3 excavations were made (Fig. 3):

— onthe left side (L) (in the basement part): internal excavation O1, from the side of the basement room,
— on the right side (R) (in the part without a basement): external excavations O2 and O3, from the outside of
the building.

In the basement part (L), the thickness of the stone wall, built on cement and sand mortar with the addition of clay
in the part buried in the ground and on cement and sand mortar in the part above ground level, was ~70 cm. The
thickness of the stone wall measured in the excavations made in the part without a basement (R) was from 60 to 70
cm and was similar to the thickness of the wall in the basement part (L). The decision was not made to make any
open-pits on the garden elevation (south) and side elevations (east and west). For the purposes of further analysis, it
was assumed that the same construction solutions were used along these walls. In the basement part (L), there is no
concrete floor in the rooms, the floor was made of compacted earth, the so-called threshing floor, in some rooms
ceramic bricks were laid flat on the ground. The stone wall was founded on a layer of mortar ~8 cm thick. The
foundation level was at a depth of ~12 cm below the level of compacted earth in the basement. The level of the
threshing floor was variable, locally it was visible lowering, which meant that the stone wall was practically founded
at the level of compacted earth in the basement. Since the ground level around the building was ~150 cm above the
level of the stone wall foundation, it could be assumed that in the part sunk into the ground the wall was below the
ground frost zone, assuming, in accordance with the requirements of the no longer applicable, but commonly used in
engineering practice, standard PN-B-03020 Direct foundation of structures. Requirements and calculations, the depth
of the frost zone in the building location is 100 cm below ground level. In the part without a basement (R), the stone
wall was founded on a layer of mortar ~6 cm thick. The foundation level was at a depth of ~15 cm below the ground
level around the building, i.e. in the ground frost zone.

The applied solution, i.e. a partial basement of the building, contributed to its uneven settlement, especially when
the part without a basement was located in the ground freezing zone.

Vertical partitions (walls)

Based on the macroscopic assessment, the mortar used to build the stone wall at the basement level was
determined to be grades M2 to M3 (fm=2 to 3 MPa). This assessment only concerned the part of the wall that was
not intensively damp. In the floor zone (at the dirt floor), the joints were damp and their strength was reduced.

Based on the macroscopic assessment, the brick built into the walls at the level of all storeys was assessed as
grades 75 to 100 (fb=7.5 to 10 MPa), while the mortar was determined to be grades M1 to M3 (fm=1 to 3 MPa).

In the front wall on the northern elevation, where the brick was not protected with plaster, erosive mortar defects
were visible

The load-bearing capacity of the building's walls was not analyzed. The thermal insulation, fire protection (in
terms of the ZL hazard category and fire resistance class) and acoustic properties of vertical partitions such as walls
were also not subjected to detailed analysis. Mass moisture measurements (Um) were also omitted. The above issues
were not crucial for making a decision on how to secure the walls of the building in question in connection with the
road expansion being implemented.

Scratches and cracks were visible on the front (northern) elevation (Fig. 4). Scratches were also visible on the
garden (southern) elevation. The morphology of the above damage, especially that visible on the unplastered brick
wall, i.e. on the front elevation, indicated that they were the result of uneven settlement of the building as a
consequence of its partial basement. A similar picture of damage can be found in the literature on the subject (Fig.
5): in the case of the building in question, the analogy to the examples from the literature is that, similarly to Fig. 5,
damage to the wall is visible, i.e. its cracks above the window arches that are tilted to the right, in the basement part
(L) and to the left in the part without a basement (R). The inclination of the cracks is consistent in terms of direction
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with the place of change in stiffness caused by the partial basement. The foundation of the part without a basement
(R) in the ground freezing zone additionally contributed to the formation of damage to the wall - this method of
foundation results in damage to the front elevation tilted to the right: in the winter, the corner of the building was
uplifted upwards, and in the summer it settled excessively, which resulted in the formation of diagonal cracks tilted
to the right. Unquestionably, the lack of tie beams between floors and the probable lack of frontal and side anchoring
of the ceiling beams contributed to the extension of the damage to the wall. In practice, it was impossible to estimate
quantitatively to what extent the previous traffic on the street contributed to the damage to the building's walls.
Certainly, vibrations from moving vehicles had a negative effect, especially since the analyzed building had no
foundations, which made it even more sensitive to vibrations from road traffic, propagating through the ground and
affecting its structures - however, it was impossible to assess quantitatively the impact of traffic on the technical
condition of the walls in practice.

Inter-storey ceilings

At the level above the basement, the ceiling was constructed as on steel beams with the spaces between 1140 |-
beams filled with brick segmental vaults spaced ~110 cm apart.

The steel elements showed extensive surface corrosion along their entire length. Locally, especially in the wall
zones, the lower flanges were damaged by intumescent corrosion. During the inspection, no advanced pitting
corrosion was found, which led to the loss of the lower flanges.

The bricks of the segmental vaults showed mechanical damage, some of them were cracked. During the
inspection, no bricks were found to be falling out of the vaults. On the side of the basement rooms, the brick vaults
in most cases did not have a plaster coating, and the plaster on the bottom of the vaults in several rooms was scalded.

In the ceiling level above the basement on the outside of the walls, there was no visible frontal and side anchoring
of steel ceiling beams.

Despite the extensive degradation of the ceiling above the basement, no excessive deflection of the steel ceiling
beams was found. There were also no signs of ceiling overload in the form of collapses and collapses of the brick
segmental vaults.

The ceilings above the ground floor and the first floor were constructed as a ceiling on wooden beams. The spacing
of the ceiling beams in the ceiling above the first floor was ~110 cm. The ceilings showed deflection of the ceiling,
which in most rooms was covered with polystyrene cassettes. In some rooms, the ceilings were covered with
plasterboards, which made it impossible to assess the actual deflection of the ceilings. No collapses of the ceiling
above the ground floor or the first floor were found in any of the rooms subject to inspection. Visually, the range of
the occurring deflection of the ceilings built up with cassettes corresponded to typical deflection of rheological origin.

At the level of the ceiling above the ground floor and above the first floor on the outside of the walls, there was
no visible frontal and lateral anchoring of the wooden ceiling beams.

It was decided not to perform verification of the tangential and strength calculations of the inter-storey ceilings
because their load-bearing capacity was not directly related to the main objective of the analysis of the technical
condition of the building, i.e. its ultimate protection in connection with the ongoing road expansion.

Chimney shafts

The brick chimney shafts in the building area were tight, there were no external signs of leaks. In some residential
premises, the plaster on the chimney shafts was cracked. The extent of plaster damage on the shafts was similar to
the plaster damage on the partition walls and the soffit. In the part extending above the roof slope, the chimney shafts
were renovated during work related to the replacement of the roofing felt.

Wooden roof

The steep wooden roof was made as a massive carpentry roof of the purlin type. There was no visible deformation
of the roof surface from the outside. The roof covering was replaced in previous years with new ones made of thermo-
weldable roofing felt.

In the view from the inside of the usable attic, there were also no visible signs of roof structure deformation, the

structural elements did not show excessive deflection. The wooden elements did not show signs of larvae or insects
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feeding, and there were no visible signs of biological corrosion of parts of the wooden elements under the roof
covering.

The roof covering elements visible from the outside showed signs of dampness, which was a consequence of the
previous leak in the roof covering.

Joinery (windows and doors)

The window joinery in some of the rooms of the residential premises was replaced with modern PVC profiles. In
some of the rooms, the built-in joinery was still original and secondary, wooden, intensively depreciated.

The door joinery in the rooms of the residential premises was also partially replaced, but in some of the rooms the
previously built-in joinery still remained.

Pipe and cable installations

In the building in question, the following industry installations: pipes (central heating, water supply, sewage) and
wires (electrical installation) were technically efficient.

The installations were implemented according to the construction standards in force in previous years.

The degree of technical efficiency of the above installations corresponded to the period of their use.

5 ANALYSIS OF THE TECHNICAL CONDITION OF THE RESIDENTIAL
BUILDING IN THE ASPECT OF ROAD IMPLEMENTATION

Due to the scope of the damage and taking into account the ongoing and planned road expansion, the renovation
and repair works of the building in question had to be carried out in a STAGE system:

STAGE 1 - to be carried out at the moment, enabling inspection of the technical condition of the building, during
works related to the expansion of the road on the section along the building:
e start conducting geodetic monitoring of the building. The proposed location of target plates, benchmarks and
feeler gauges is shown in Fig. 6,
¢ during installation of target plates and feeler gauges, care should be taken not to attach them to the plaster but
directly to the wall,
e geodetic measurements should be carried out at the following time intervals:

@

+« reading "0": immediately after installation,

DS

» for a month after the installation of the elements: every week,
after a month: every 2 weeks,

» during the period of construction works related to the reconstruction of the road in the area of the building:
every week,

X3

A

DS

X3

%

when the works related to the reconstruction of the road are completely completed: every month for 6
months,

o after the completion of STAGE 2 works, the feeler gauges may be destroyed. In such case, geodetic
measurements should be limited to measurements of benchmarks and target plates, which are recommended
to be carried out for a year at monthly intervals.
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FRONT ELEVATION (NORTH)

Fig. 6: Proposed location of target plates, benchmarks and feeler gauges on the external walls of a
residential building: 1) front elevation (north), 2) side elevation (east), 3) garden elevation (south),
4) side elevation (west)
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SIDE ELEVATION (EASTERN)

Fig. 6: Proposed location of target plates, benchmarks and feeler gauges on the external walls of a
residential building: 1) front elevation (north), 2) side elevation (east), 3) garden elevation (south),
4) side elevation (west)
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SIDE ELEVATION (EASTERN)

Fig. 6: Proposed location of target plates, benchmarks and feeler gauges on the external walls of a
residential building: 1) front elevation (north), 2) side elevation (east), 3) garden elevation (south),
4) side elevation (west)
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GARDEN ELEVATION (SOUTH)

Fig. 6: Proposed location of target plates, benchmarks and feeler gauges on the external walls of a
residential building: 1) front elevation (north), 2) side elevation (east), 3) garden elevation (south),
4) side elevation (west)
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GARDEN ELEVATION (SOUTH)

i

|
|
|

Fig. 6: Proposed location of target plates, benchmarks and feeler gauges on the external walls of a
residential building: 1) front elevation (north), 2) side elevation (east), 3) garden elevation (south),
4) side elevation (west)
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GARDEN ELEVATION (SOUTH)

Fig. 6: Proposed location of target plates, benchmarks and feeler gauges on the external walls of a
residential building: 1) front elevation (north), 2) side elevation (east), 3) garden elevation (south),
4) side elevation (west)
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SIDE ELEVATION (WEST)

target plate stainless steel repair

Fig. 6: Proposed location of target plates, benchmarks and feeler gauges on the external walls of a
residential building: 1) front elevation (north), 2) side elevation (east), 3) garden elevation (south),
4) side elevation (west)
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Fig. 7: The sequence of reinforcement of the front, longitudinal wall (northern elevation) in a
residential building: a) general view of the front elevation, b) left side (L) (basement part), ) right
side (R) (non-basement part)
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Fig. 8: Details of reinforcement of the front, longitudinal wall (northern elevation) in a residential
building: a) left side (L) (basement part), ¢) right side (R) (non-basement part)

reinforcement of the imperfect foundation of the building:
¢ dismantle the entrance stairs to the building from the street side,

solutions presented in Fig. 7 and Fig. 8,

introduced under the stone wall tightly fills the space under the wall across its entire width,

paying particular attention to ensuring that the concrete is distributed across the entire width,
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STAGE 2 - to be implemented as part 1 of the major renovation of the building, enabling preliminary

perform sub-concreting of the front, longitudinal wall (northern elevation) according to the concept of

sub-concreting of the left side (L) (basement part) should be performed from the outside of the building with
a control excavation of the wall foundation from the basement side in order to check whether the concrete

sub-concreting of the right side (R) (non-basement part) should be performed from the outside of the building,
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e sub-concreting at the place of change in the depth of the stone wall foundation, i.e. at the connection of parts
L and P, should be performed from the outside of the building, maintaining far-reaching care in filling the
space under the stone wall with concrete,

¢ as part of the works related to strengthening the front wall, strengthen parts of the gable and side walls (eastern
elevation and western elevation) - the scope of reinforcement in accordance with the solution presented in Fig.
7,

o fill the joints of the stone wall from the outside and inside using cement mortar - it is recommended to use a
system-based packaged (bagged) mortar characterized by low shrinkage,

o after completing the works related to strengthening the front wall, reconstruct the entrance stairs from the street
side.

STAGE 3 - to be implemented after the completion of STAGE 2 works (part 2 of the major renovation of the
building) in order to protect the building structure from deterioration of its technical condition:

¢ reinforce the walls:
«» gable, side (eastern elevation),
¢+ garden, longitudinal (southern elevation),
«» gable, side (western elevation),
« internal longitudinal

According to technological solutions, as in the case of the front, longitudinal wall (northern elevation),

o fill the joints of the stone wall from the outside and inside using cement mortar - use a system-based packaged
(bagged) mortar characterized by low shrinkage, similarly to the works carried out under STAGE 2,

o after the completion of works related to the reinforcement of the walls, the damage occurring in the form of
cracks and scratches should be secured:
¢+ groove the cracks in the wall visible from the outside along the entire height of the building,
«» prepared grooves blow out with compressed air, clean and remove dust,
fill (close) the grooves with a fast-setting (fast-acting), swelling mortar used to seal point water outflows,

seal the secured grooves by using pressure injection (gluing) using mineral material for injection fillings,

*,

X3

S

X3

S

DS

» cracks found during repair work, visible on the outside should be repaired by using pressure injection
(gluing):
» scratches with a gap width of more than 1 mm should be repaired using cement suspension,
» scratches with a gap width of up to 1 mm should be repaired using epoxy-based duramer resin,

o wall scratches visible from the inside of the building should be repaired according to the solutions for damage

with a gap width of more than 1 mm and up to 1 mm, after preparing the crack by chiseling off the plaster,
widening it, chamfering it, and then blowing it out with compressed air, cleaning and dust removal,

o the scope of wall repair works described above should be applied to walls repaired as part of STAGE 3 works,
as well as previously as part of STAGE 2 works.

STAGE 4 —to be implemented as part of the planned periodic renovations:
e start successive renovation works including:

R/

+«+ renovation of the ceiling above the basement (anti-corrosion protection or local replacement of corroded
steel ceiling beams, replacement and repair of the brick filling of the segmental vaults, plastering of the
brick vaults),

% construction of a concrete floor in the basement (insulated, on a substructure made of “lean” concrete),

% construction of efficient gravity ventilation, with the possibility of supporting it with mechanical
ventilation in the basement rooms,

+«+ renovation works related to the replacement of scalded and cracked plasters on the walls and ceilings in
the residential premises and on the staircase,
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« insulation of the garden wall, longitudinal wall (south elevation), gable wall, side wall (east elevation)
and increasing the existing insulation on the gable wall, side (western elevation) - the ETICS (BSO)
technology should be used as a solution,

«» the issue of insulation of the front, longitudinal wall (northern elevation) currently not plastered and
presenting the original brick layout should be consulted with the appropriate local conservation
administration body,

++ reprofiling of the area around the building, making protective concrete bands around the building, profiled
with a slope towards the outside "from the building".

6 Conclusions

The degree of decapitalization of the residential building covered by the analysis, both its structural and finishing
elements, negatively exceeded the technical condition appropriate to the period of use - the building as a whole was
in a state of far-reaching operational decapitalization.

The direct causes of the current technical condition of the building covered by the analysis as a whole were:
o imperfections of the technical solutions used during its implementation,

¢ long-term use of the building,

e no major renovation of the facility has been carried out so far,

o lack of regular periodic renovations.

Due to the current technical condition, the residential building that was the subject of the analysis as a whole was
in a condition that did not pose a direct threat to the safety of the structure and the safety of use.

However, the building required renovation and repair work. Failure to start them could have led to a pre-failure
condition in the building in question.

The current technical condition of the residential building that was the subject of the analysis did not limit the
work related to further expansion of the road, in particular on the section along the building in question.
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