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EXAMINATION OF NOISE INSULATION OF BUILDINGS
ON THE EXAMPLE OF RESIDENTIAL COMPLEXES IN ASTANA

ACTAHALAFbI T¥PFbIH YA KELUEHOEPIHIH MbICANbIHOA FUMAPATTAPAbI
LY OKLUAYIIAY CAPANTAMACHI

3KCNEPTU3A LLYMOU3ONALUN 30AHUN
HA NMPUMEPE XUJbIX KOMNNEKCOB B ACTAHE

Abstract. The study investigates the effectiveness of noise insulation measures implemented in
residential complexes within the urban context of Astana. Noise pollution is a pressing issue in urban
environments, affecting residents' quality of life and well-being. This research examines the noise
insulation strategies employed in selected residential complexes, analyzing their impact on reducing
interior noise levels. The study employs various measurement methods and evaluates the acoustic
performance of different building materials and designs used in the construction of these complexes. The
findings of this research contribute to a better understanding of noise insulation practices in the context of
urban development, providing insights for future architectural design and construction guidelines aimed at
enhancing living conditions and minimizing noise-related disturbances.
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AHOamna. KepceminzeH 3epmmeyiH0e AcmaHaHbIH KananblK KOHmMeKcmiH0e mypfbiH YU
KeweHOepiHOe XXy3eee acbipblnambiH Wy OKwaynay wapanapbiHbiH muimOiniei 3epmmenedi. LLyobiH
niacmaHybl mypfbiHOapObiH eMip Cypy carnacbl MeH oJfl-aykambiHa ocep ememiH KasanblKk opmadarbl
e3ekmi macerne 6osbin mabbinadsl. byn 3epmmey xeke myprbiH YU KeuweHOepiHOe KondaHblnambiH wyobl
oKwaynay cmpameausinapbiH Kapacmbipadbi, onapobiH iWki wy OeHzeliH memeHdemyee ocepiH
mandaldbl. 3epmmey opmypni enwey odicmepiH KondaHadbl xeHe ocbkl KeweHOepdi canyda
KondaHblnambiH — epmypri  KypbibiC ~ Mamepuandapbl  MeH  KypblibIMOapbiHbIH  aKycmuKasbiK
cunammamanapbiH 6aranalidbl. byn 3epmmeydiH Hemuxenepi Kana KypbifbiCbl KOHMeKcmiHOe wydbl
oKwaynay a8dicmepiH XaKcblpakK myciHyee bikrnan emedi, eMip cypy xardalnapbiH XaKcapmyra xoHe wyra
batinaHbicmbl kedepainepdi azalimyra barbimmanraH 6onawak apxumekmyparbik OusalH XeHe KypblbIC
HycKaynapbiH myciHyOi kammamacbki3 emedi.

Tylin ce3dep: wyobl oKwaymnay, fumapammap, mypfbiH yU KeweHOepi, Kanarblk opma, WwyOblH
JilacmaHybl, akycmukarsiblK eHIMOInNIK, iWwki wy 0eHaelnepi, Kypbinibic Mamepuandapsi, Caynemmik dusalH,
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Kypbinbic 6olbIHWa yCbiHbICMap, Kana KypblrbICbl, OMIp canachl, a/1-aykam, enwey adicmepi.

AHHOmMayus. B daHHom uccnedosaHuu paccmampueaemcs 3¢hheKkmusHoOCMb Mep Mo WyMou30-
n194uU, peanusdyemMbiX 8 XUJlbIX KOMIIeKcax 8 20p00CKOM KoHmekcme Acmatebl. Lllymoeoe 3agpsisHeHue
sensemcs HacyuwjHoul rnpobriemoli 8 20podckoli cpede, srnusitowell Ha Ka4ecmeo Xu3HU U briazonosydue
Xxumenetl. B amom uccredosaHuu paccmMampusaromcsi cmpameauu WyMoUu30siyuU, npuMeHsieMble 8
omOenbHbIX XUMbIX KOMIIEKCax, aHanu3upyemcsi Ux 6/USHUE Ha CHUXEHUE YypOBHS WyMa eHympu
nomeuweHull. B uccnedosaHuu UCMOL3YOMCS pa3nudHblie Memodbl UsMepeHull U oyeHusaemcsi akyc-
muyeckue xapakmepucmuKku pasfuYyHbIX CMPOUMESIbHbIX Mamepuasiog U KOHCMPYKyul, ucrosb-
3yeMbiX pu cmpoumesibcmee amux KoMrisiekcos. Pe3ynbmambsi amoao uccrnedosaHusi criocobecmeyom
nyqwemMy MoHUMaHuo Memodo8 WyMou3onsayuu 8 KoHmekcme 20podckoeo passumusi, obecredusasi
roHumaHue 6ydyujux pekomeHOauuli Mo apxumekmypHOMY MPOEKMUPOBaHUK U CMpPOoUMmMenbLcmasy,
HanpaenieHHbIX Ha yrydweHue ycnosull XU3HU U MUHUMU3aUUK MOMEX, C8sI3aHHbIX C WYMOM.

Knroyeenle cnoea: wymou3onsayus, 30aHusi, Xuible KOMIEKChl, 20podckasi cpeda, WyMosoe
3a2psi3HEHUe, aKyCmu4YecKue XapakmepucmuKku, YpOBHU 6HYMPEHHe20 Wyma, CmpoumesbHble
Mamepuarbl, apxumekmypHbil OuzalH, pekomeHOauyuu no cmpoumesibcmey, 20podckoe passumue,
Kayecmeo xu3Hu, briazonosnydue, Memoodbi UBMEPEHUS.

Introduction. Noise is one of the most common factors affecting the quality of life in urban
environments. This is especially true for residential complexes, where residents strive for a
comfortable and quiet living.

Noise insulation is one of the key aspects of ensuring comfort and well-being in residential
buildings. In cities such as Astana, where noise environment is a serious problem, effective
noise insulation is becoming an integral part of the lives of city dwellers. Disturbance of the
acoustic environment can lead to increased stress levels, reduced sleep quality, concentration
problems and poor general well-being.

In this paper we focus on a survey on noise insulation of residential complexes in Astana.
We will present a literature review based on studies in the Scopus database to present the
essence and significance of noise insulation in residential environments. In addition, we will
review various design solutions that are used to achieve effective noise insulation, such as
soundproofing materials and floating floors.

We will also present the materials and methods used in noise insulation surveys and refer to
regulatory documents, including the RoK SP, to familiarise ourselves with the requirements for
such surveys. We used a noise meter in accordance with the RoK SP to measure noise levels at
various locations in residential complexes in Astana.

As a result of the survey, we received photographs that demonstrate the state of noise
insulation in residential premises, as well as noise level measurements that allowed us to draw
conclusions about the quality of noise insulation in the surveyed buildings. Based on the results
obtained, we formulated recommendations that will help to improve the effectiveness of noise
insulation in residential complexes. In conclusion, we emphasise the importance of using
soundproofing materials and proper insulation of engineering systems to ensure a quiet and
comfortable residential environment in Astana.

The role of noise insulation in residential complexes. Noise is an undesirable factor that has
a negative impact on the health and well-being of people. Residential complexes in Astana,
being located in an urban environment, face various noise sources such as roads, transport,
construction works and others. Poor noise insulation can lead to noise penetration into
residential premises, creating discomfort and disturbing the sleep and rest of residents.

Noise insulation is a complex of technical and architectural measures aimed at reducing the
level of noise inside the premises. It is based on the use of special materials and design solutions
that are able to absorb, reflect or isolate sound waves.

According to the study "The impact of noise on the life of urban population" conducted by
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researchers of the Kazakh National University [2], the negative impact of noise on human health
in the urban environment cannot be underestimated. Assessing the quality of noise insulation in
residential areas becomes an important step towards creating a more favorable urban environment.

Research in the Scopus database provides valuable information on various aspects of
building noise insulation. Let us review some of the results obtained:

Soundproofing materials: The use of special materials such as Acoustic Pro is of significant
importance in the field of noise insulation. These materials have a high sound insulation
capacity and can be used for walls, ceilings and floors. They are able to reduce noise energy and
prevent sound penetration through structures.

Floating floors: Floating floors are one of the most effective design solutions for improving
noise insulation. They create an air gap between the main floor and the floor covering, which
helps to reduce the transmission of noise vibrations between floors. Floating floors are widely
used in residential complexes and can significantly reduce noise levels in the premises.

Sealing materials: Special attention is paid to the sealing materials used to isolate joints and
gaps in the building structure. These materials help to prevent sound penetration through joints
and create a continuous barrier to noise.

The authors of the study "Sound insulation and its role in creating a comfortable
environment in urban construction” [5] emphasize that the quality of sound insulation directly
affects the quality of life of residents, and can also affect the solution of the problem of ensuring
the health and well-being of citizens.

Additionally, literature studies also indicate the importance of proper design and placement
of building systems and equipment to reduce noise and vibration. This includes the use of
soundproofing materials for ventilation ducts, pipework and electrical wiring.

The following materials and methods were used to conduct a survey on noise insulation of
buildings on the example of residential complexes in Astana.

Materials and methods. A professional noise meter was used as part of the study. A noise
meter is an indispensable tool for measuring sound noise levels indoors and outdoors. It
provides accurate and objective data necessary to assess the effectiveness of noise insulation.

Figure 1. The "noise meter" tool
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To obtain noise level data, the noise meter was placed in different areas of the residential
complexes such as flats, corridors, lift halls and public areas. Measurements were taken in
different modes, including daytime and nighttime hours, to capture the different conditions and
activities of the residents.

To carry out the survey, the relevant standards and regulations that govern noise insulation
surveys were studied. In particular, GOSTs and SPs were used with regard to noise insulation of
buildings and premises.

The survey was conducted in accordance with the methodology established in the SP RK. As
part of the methodology, a noise meter was installed at various locations in the Astana
residential complexes to measure indoor and outdoor noise levels. The measurements were
carried out at different times of the day and under different environmental conditions.

During the survey, photographs were taken to show the state of noise insulation in the
residential complexes. These photos demonstrate the use of soundproofing materials, design
solutions and the level of noise insulation in the premises.

All measurements made and data collected were analysed and evaluated using statistical
methods and compared to the regulatory requirements for noise insulation.

Thus, the use of professional equipment, regulatory documents and survey methodology
allowed us to obtain objective data on the state of noise insulation in residential complexes in
Astana and assess the effectiveness of the applied design solutions.

To increase the sound insulation of double walls and partitions, the following constructive
measures are recommended:

— increasing the thickness of the gap between the elements of the double structure;

— elimination of rigid connection between the elements of the double structure, as well as
with structures adjacent to walls and partitions [13].

Noise insulation survey. A noise insulation survey is an important step in determining the
current noise levels in residential developments and identifying problem areas. It is a process
that involves measuring sound levels inside and outside the building, analysing and evaluating
the data, and making recommendations to improve noise insulation.

Benefits of a noise insulation survey

Improved quality of life: The results of the survey help to identify problem areas where noise
penetrates into living spaces. Based on this data, an action plan can be developed to improve
noise insulation, resulting in improved comfort and quality of life for residents.

Health Protection: Chronic noise can have a negative impact on people's health, causing
stress, sleep disturbance, concentration problems and an increased risk of cardiovascular
disease. A noise control survey helps identify and eliminate noise sources, which helps maintain
the health and well-being of occupants.

Compliance with norms and standards: Noise insulation surveys help to ensure that
residential developments comply with established noise insulation norms and standards. This is
important to protect the interests of residents and ensure a safe and comfortable living
environment.

Environmental sustainability: Improving the noise insulation of residential complexes
contributes to the reduction of energy consumption and emissions, as it reduces the use of
heating and air conditioning systems, which is an important aspect within the framework of
environmental sustainability.

Results. The analysis of the data made it possible to identify areas of increased noise inside
residential premises and identify factors affecting the quality of noise insulation. The study
"Urban Environment and the life of the population”, published in the journal "Architectural
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Research™ [6], emphasizes the importance of introducing modern technologies and materials to
improve noise insulation in residential complexes.During the survey on noise insulation of
buildings on the example of residential complexes of Astana city the following results were
obtained:

Noise measurements inside flats and public areas have shown that in some cases there is
noise intrusion from the outside environment. This may be caused by insufficient noise
insulation of walls, windows and doors. However, some residential complexes have achieved
good noise insulation results, which provides comfortable conditions for residents.

Before conducting the survey with a noise meter, measurement work was carried out to
determine the geometric characteristics of the surveyed enclosing structures. The figures below
show the photofixation of the structure during the measurement work.

Figure 2. Photofixation of the structure during measurement work

Measurements of external noise levels have shown that there are significant levels of noise
from road traffic, construction works and other sources in the residential complexes in Astana.
This indicates the need for more effective noise insulation of fagades and windows to reduce the
impact of external noise on residential areas.

Comparison of the results obtained with the requirements established in the relevant GOSTs
and SPs made it possible to assess the degree of compliance of the residential complexes with
noise insulation standards. In some cases, non-compliance was identified, which indicates the
need to improve noise insulation in these complexes.

The photographs taken during the survey are a visual confirmation of the state of noise
insulation in the residential complexes. They show the use of soundproofing materials, the
quality of installation and potential areas for improvement.

The average noise level is measured in decibels (dB) and has been used to determine noise
compliance with regulatory requirements and for comparison with other sources. On average for
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residential and public buildings, daytime noise levels should not exceed 50 decibels (dBA) and
nighttime noise levels should not exceed 30 dBA. However, these values can be adjusted
depending on the type of residential building, its location, the presence of external noise sources
and other factors. Taking into account the indicators above, it can be said that the level of noise
insulation in the apartments of Astana is not sufficient and requires a number of measures to
ensure more comfortable living conditions for residents, such as: the use of better quality
materials for sound insulation, installation of double windows and acoustic works in houses and
apartments.

Figure 3. Conducting a survey with a noise meter

Conclusion. Noise insulation survey of buildings is an important step to ensure the comfort
and quality of life of residents of residential complexes in Astana. It allows to identify noise
sources, develop an action plan and improve the noise insulation of buildings, which contributes
to the creation of a calm and pleasant living environment. The survey results help to comply
with norms and standards, protect the health of residents and implement environmentally
sustainable solutions in the urban environment.

On the basis of the conducted survey on noise insulation of buildings on the example of
residential complexes of Astana city, the following conclusions can be made:

Noise insulation is an important aspect of the design and construction of residential
complexes. It is aimed at creating comfortable living conditions for residents, protecting them
from external noise and preventing the transfer of sound between rooms.

The use of soundproofing materials such as Acoustic Pro and structural solutions including
floating floors and sealing materials help to reduce noise levels within the building.

The regulatory requirements set out in GOSTs and SPs serve as a guideline for designing and
assessing the effectiveness of noise insulation. It is important to strictly comply with these
requirements to ensure a high level of noise insulation in residential complexes.

The survey results showed that there are some deficiencies in the noise insulation of some
residential complexes in Astana. This may include insufficient wall thickness, loose joints of
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structures and lack of effective insulation of engineering systems.

Based on the above, recommendations to improve noise insulation in residential complexes
in Astana include:

Improved structural solutions, including the use of more sound-insulating materials in the
construction of walls, ceilings and floors.

Careful insulation of joints and connections to prevent sound from penetrating through them.

Placement of engineering systems and equipment using soundproofing materials to reduce
noise vibrations.

Carrying out regular noise insulation audits and surveys in residential developments to
maintain and ensure compliance with regulatory requirements.

The use of these recommendations will help to create comfortable and safe living conditions
for residents of residential complexes in Astana, reduce the level of external and internal noise
and improve the quality of life.
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