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Information on the inspection results of the extension inspection to the public
building is presented. The results of the visual survey are provided. The defects identified
during the inspection are described. The technical condition of the load-bearing structures
is analyzed. Measures to restore the technical characteristics of the inspected structures
are proposed.

ITi0 uac pexoncmpyxyii 06 ekmie ma ix KanimaibHO20 PEMOHMY 3 NEPENTAHYBAHHAM
uacmo GUKOHYIOmMb npudyoosu 00 ochonoi b6yodieni. Okpim no3umugy 6i0 30inbueHHs
KOPUCHOI NLOWL, MOJICYMb SUHUKAMU | He2AmMUeHI HACiOKU, N08 A3aHi 3 npuby0060Io, ye
— nosiea mpiwyun (Hagime HACKPI3HUX), NPOCiOanHs yHoamenmis, Oeghopmayii cymirncHux
KOHCcmpykyit mowo. IloscHumu ye MOJCHA MUM, WO OCHOBHA 0VOi6ns OA6HO 8dice
«npocinay i 3auHANa CBOE Micye, AKWO KOIUBAHHS | GUHUKAIOMb, MO GOHU HE3HAYHI, d OM
npubyooea 6 nepuiuili pix ocioae 00Cums IHMEHCUBHO, WO NPU3BOOUMb 00 PYUHYE8AHHS
3’€OHAHb — NOSAGU MPIUUH.

Pobomu 3 ob6cmedicents npuby0osu 00 KOpnycy spomadcvkoi 6y0ieni BUKOHYBANUCH
HayK080-00CioHo0  GydigenvHolo  nabopamopicio npu Kagedpi Oydignuymea ma
yusinvhoi inocenepii JIyybko2o HAYiOHATLHO20 MEXHIYHO20 YHieepcumemy (c8i0oymeo
npo gionogionicme Ne 106-04/2023 6io 22 epyous 2023 p.).

V' pesynomami mexniunoco obcmedicennsi 6yio GuseieHO Yiny HU3KY Oegexmis
OKpeMux KOHCMPYKIMUSHUX eleMeHmie npudyoosu ma 3HayHi Oegopmayii Hecyuux
KOHCMPYKYIl, Ol YCYHEHHsl AKUX Mae Oymu po3pooaeHuti npoekm niocuients. @ixcayis
Pe3yIbmamie mexHiuH020 0OCMEeNCeHHsT Ma PEKOMEHOaYii w000 YCYHEHHS KOMCHO20 3
nepeniveHux Hedonikie nooaui ¢ madauyi 1.
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Bcmanosneno, wo mexniunuti cman KOHCMpYKyiti  npudyo0osu 00 KOpnycy
2pomadcvkoi 6y0ieni HenpudamHuti 00 HOPMAIbLHOI eKcniyamayii — kamezopis «3», He
8ION0OBIOAE Kame2opisamM MexXHIuHo20 c¢maHy «1» ma «2» woodo uecyuoi 30amHocmi,
HopMmanbHol peanizayii 3axuchux @yukyii. I[Ipoeedenuil ananiz degexmis, NOUWKOONCEHb
ma nonepeoHbOo BCMAHOBNIEHUX 2INCOGUX MASKIE CEIOUUMb NPO me, WO KOHCIMPYKYis
npubyo08uU 3HAXOOUMbCSL HA MediCl nepexody 00 asapitiHo20 CMawy — Kameeopis «4x».
Pexomenoosano pospobumu poboyuti npoekm nioCUieHHs i NPOEKM BUKOHAHHS poOim,
32I0HO 3 AKUMU NPOBECTU He2aliHe NIOCUIeHHA KOHCMPYKYitl npubydosu. /lo nouamxy ma
nio uac nposedeHHa pobim 3 GiOHOGNEHHA (NIOCUNEHHA) KOHCMPYKYill HeoOXiOHO
30itichiosamu NOCMIUHUL MOHIMOpuHe 00 'ckma. IHwuM NPUHAMHUM BAPIAHMOM €
NOBHUL 0eMOHmMAadC 06cmediceHol npudyoosu.

Kniouoei crnosa: ob6cmedicenns, Hecyui KOHCMPYKYIL, Oepekmu, 0201eH s apMamypu,
MpIWUHU.
Keywords: Inspection of Load-Bearing Structures, Defects, Exposed rebars, Cracks.

During the reconstruction of facilities and major renovations involving
replanning, annexes to the main building are often constructed. While these
additions provide the benefit of increased usable space, they can also result in
negative consequences, such as the appearance of cracks (including through
cracks), foundation subsidence, and deformation of adjacent structures. This can
be explained by the fact that the main building has already "subsidenced" over
time and reached its stable position, with only minor fluctuations, if any. In
contrast, the annex undergoes significant subsidence during its first year, which
leads to the failure of connections and the formation of cracks.

As soon as deformations of above-ground structures are detected and cracks
are noticed, it is necessary to monitor their development by installing crack
gauges, which should be periodically checked to determine the nature of the
deformations. If a gauge cracks or falls off, it indicates that the crack is continuing
to develop, and geodetic monitoring of the deformation magnitude should be
carried out alongside an inspection of the above-ground structures. An increase
in deformations indicates the need to inspect the foundations, which should form
the basis for developing design solutions for repair works.

The Construction Research Laboratory at the Department of Construction
and Civil Engineering of Lutsk National Technical University inspected the
extension to the public building (certificate of compliance No. 106-04/2023, dated
December 22, 2023).

As a result of the technical inspection, several defects in certain structural
elements of the extension were identified. The findings of the technical
inspection, including the detected defects (damages) that affect or may affect the
safe operation of the structure, are presented in Table 1. Recommendations for
eliminating each of the identified defects are also provided in Table 1.
Photographic documentation of the identified defects and damages is included in
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the report of the Construction Research Laboratory, with some of the materials
featured in the illustrative section of this article (Figs. 1-4).

equipment causing
additional vibration
loads on the wall
structure

Table 1
Results of the Annex Inspection
. Photos for Recommendations for
Description of the L
No. . Eliminating Defects
Defects (Damages) Inspection
(Damages)
Report
1. External walls
1.1 Outer side
1.1.1. | Through crack with Photos Reinforcement with metal ties
an opening up to 10 No. 1-5, 8, | along the perimeter of the
mm, axis 8, along the | 9, 12, 13, extension (in accordance with
entire height 19 the developed reinforcement
design project)
1.1.2. | Cracks above the Photos Seal the cracks with M100
window in axes 8-7 No. 1-3,5- | cement mortar
7
1.1.3. | Dampness in the Photos Remove fungal mold using
lower part of the wall, | No. 2-4, chemical and physical
fungal mold, and 10, 11, 13, | methods. Perform localized
plaster peeling in 14,19 repair of the finishing layer
axes 6-9
1.1.4. | Through crack atthe | Photos Reinforce with metal ties
wall junctionin axes | No. 20-22 | along the perimeter of the
A-B along the entire extension (in accordance with
height, with a the developed reinforcement
deviation of the wall design project)
plane from vertical by
20 mm
1.1.5. | Dampness in the Photos Remove fungal mold using
lower part of the wall, | No. 20,21 | chemical and physical
fungal mold, and methods. Perform localized
plaster peeling in repair of the finishing layer
axes A-B and 5-6
1.1.6. | Installation of Photos Dismantle the technological
technological No. 3,4 equipment (with reinstallation

on the main part of the
building)
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1.1.7. | Longitudinal cracks Photos Seal the cracks with M100
with an opening No. 21,22 | cement mortar
width of up t0 0.3
mm

1.1.8. | Unorganized drainage | Photos Implement drainage to divert
of rainwater, leading | No. 59-61 | water away from the wall
to dampness in wall structures, foundation, and
structures, the soil base
foundation, and the
soil base, as well as
moisture penetration
into the basement

1.2. Inner side

1.2.1. | Through crack with Photos Seal the crack with M100
an opening up to 10 No. 26-28, | cement mortar. Perform
mm, axis 8 37-39 localized repair of the

finishing layer

1.2.2. | Dampness in the Photo Remove fungal mold using
lower part of the wall, | No. 29 chemical and physical
plaster peeling methods. Perform localized

repair of the finishing layer

1.2.3. | Through crack at the | Photos Seal the crack with M100
wall junctionin axes | No. 32,33 | cement mortar. Perform
A-B localized repair of the

finishing layer

1.2.4. | Plaster peeling on Photos Fill the plaster peeling with
walls inside the room | No. 34, 37- | M100 cement mortar.

39 Perform localized repair of
the finishing layer

1.2.5. | Web-like longitudinal | Photos Seal the cracks with M100
cracks on the walls No. 25, 31, | cement mortar. Perform
inside the room with 36, 41, 42 localized repair of the
an opening width of finishing layer
0-5 mm.

1.2.6. | Fungal mold and Photos Remove fungal mold using
dampness on the No. 43,44 | chemical and physical
covering slabs inside methods. Perform localized
the room. repair of the finishing layer

1.2.7. | Horizontal crack with | Photo Seal the cracks with M100
an opening width of No. 39 cement mortar. Perform

20 mm.

localized repair of the
finishing layer
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1.2.8. | Unorganized drainage | Photos Implement waterproofing for
of rainwater, leading | No. 63-69 | wall structures and the
to dampness in wall foundation
structures, the
foundation, and the
soil base, as well as
moisture penetration
into the basement
2. Stairwell
2.1, Cracks at the points Photo Seal the cracks with M100
where the stair flight | No. 23 cement mortar. Perform
rests on the brick localized repair of the
masonry finishing layer
2.2, Cracks along the Photos Reinforce the stair flight (in
stringer No. 24,31 | accordance with the
developed reinforcement
project) or completely
dismantle the existing stair
flight
2.3. Absence of the Photos Clean the structural and
protective layer on No. 45-47 | working reinforcement from
the monolithic slab of corrosion using mechanical
the basement ceiling, and chemical methods, apply
reinforcement anti-corrosion protection, and
corrosion in axes 6-7, restore the protective concrete
A-B layer over the structural and
working reinforcement
24. Corrosion of metal Photos Clean the metal structures
structures No. 48-49, | from corrosion using
57,58 mechanical and chemical
methods, and apply anti-
corrosion protection
2.5. Cracks at the Photos Seal the cracks with M100
basement entrance No. 51, 52, | cement mortar, install
(foundation structure) | 54, 55 gypsum gauges, and monitor.
Subsequently, reinforce
according to the developed
reinforcement project
2.6. Subsidence of the Photos Reinforce the stair flight (in
stair landing by 35 No. 37-39 | accordance with the

mm

developed reinforcement
project) or completely
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dismantle the existing stair
flight
2.7. Deflection of the Photo Reinforce the stair flight (in
channel beam at the No. 30 accordance with the
point where the stair developed reinforcement
flight rests on it (20 project) or completely
mm) dismantle the existing stair
flight
2.8. Cracks in the stair Photo Seal the cracks with M100
flights No. 56 cement mortar
2.9. Subsidence of the Photo Clean the surface of the steps
stair flight in the No. 62 and fill with monolithic
basement (right side) concrete of class C20/25

Photo No. 5

-
Photo No. 20

Fig. 1. Cracks (a, b) and dampness (b) on the outer side of the walls
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Photo No. 31 \ 3 Photo No. 39

a b

Fig. 2. Cracks along the stringer (a), subsidence of the stair landing (b)

4 Photo No. 47 Photo No. 48

>

Fig. 3. Corrosion of reinforcement (a) and metal structures (b)
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a . ' b
Fig. 4. Cracks in the foundation (a) and in the stair flights (b)

Conclusions and Recommendations:

1. The technical condition of the structures of the extension to the public
building is unsuitable for normal operation — classified as "Category 3" and does
not meet the requirements for "Category 1" or "Category 2" in terms of load-
bearing capacity and normal implementation of protective functions. The
conducted analysis of defects, damages, and previously installed gypsum gauges
indicates that the extension structure is on the verge of transitioning to an
emergency condition — classified as "Category 4." This is due to the deviation of
the wall in axes A-B from vertical being 2 cm (Category 4 is assigned when the
deviation reaches 3 cm) and the subsidence of the stair landing being 3.5 cm
(Category 4 is assigned when subsidence reaches 5 cm) at the time of the
inspection.

Given the negative impact of external environmental factors (atmospheric
precipitation) on the extension structure, the existing defects and damages will
continue to progress, further reducing the durability of the structures and
components of the building. This will ultimately lead to the structures reaching
an emergency condition — classified as "Category 4," with a potential risk of the
extension walls detaching from the main building.
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2. At present, it is necessary to carry out the immediate reinforcement of the
extension structures (walls and stairwell) and bring the technical condition of the
extension's structures and components to a satisfactory level — Category "2,"
following the requirements of DSTU 9273:2024. The reinforcement must be
performed by the developed working reinforcement project and the project for
work execution, or the extension structures must be dismantled.

3. The technical condition of the structures and components of the external
walls must be reinforced with metal ties of @20 mm around the perimeter of the
extension. Additionally, the window opening lintels must be strengthened with
L 125x125%x10 mm angles, framed on both sides and connected with &12 mm
studs at intervals of 400-500 mm, following the developed working
reinforcement project.

4. The technical condition of the structures and components of the stairwell
must be reinforced in accordance with the developed working reinforcement
project, and construction work must be carried out in accordance with the work
execution project.

5. Until the completion of measures to restore operational suitability, the
object (the extension to the public building) must be used under a restricted
operational regime.

Thus, as a result of the technical inspection of the extension to the public
building, significant deformations of the load-bearing structures were identified,
requiring the development of a reinforcement project to address them.

It is necessary to conduct continuous monitoring of the object (install
gypsum gauges at key locations for observation) in its unsuitable condition for
normal operation to control the processes occurring in the structures before and
during the restoration (reinforcement) works.

An alternative acceptable option is the complete demolition of the extension.
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