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Abstract. The authors investigated urban planning challenges in Astana by
examining design documents, conducting a field survey of the territory, and
conducting a sociological survey. Based on the analysis of the data obtained, four
distinct groups of problems have been identified: those related to urban planning,
which are linked to the growth of the urban population and the development of
transportation infrastructure; those resulting from deviations from regulations and
the use of unreasonably standardized coefficients in local design; those related to
scientific and technical issues, which arise from the optimization of construction
and installation work and lead to uncomfortable conditions; and environmental
problems that arise from the reduction of green spaces. All identified problems
affect the level of social comfort in the living environment. An analysis of the
emergence of these problems reveals a weakness in urban design. In a detailed
planning project, architectural schematicity and instability lead to the fact that
individual infill developments can edit primary urban planning decisions according
to the number of floors, configuration of the residential complex, functional
affiliation of the site, development of transport schemes, etc. Consequently,
recommendations have been put forth to forego infill development and instead
prioritize neighborhood development and the necessity of establishing local
planning authorities.
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Anparna. Aemopnap codanvlx Kyscammamanvl 3epoeney, aymMakmbl
0ananvlK, 3epmme)y HCoHe COYUONO2UANBIK 3epmmey HCyp2izy apkvlivl Acmana
KANACbIHbIY KAla KYPblLIblCbl Macenenepin 3epmmeoi. AnviHzan manimemmepoi
manoay Heeizinoe npooaemanapovly mepm 0ejex mooOvl AHLIKMALObL: Kald
XANKbIHbIY OCYIMEH JHCIHE KOJIK UHPPAKYPOLILIMbINGIY OAMYbIMEeH OAUIAHbICbI
Kana KypolivlCbl, HOPMAMUBMEPOEH AYbIMKYMEH JHCIHe dHcep2inikmi scodanayoa
Heel3ci3  HopManaHean  Kodpouyuenmmepoi  KOAOAHYMeH  OQUIaHbICIbL,
KYDbLIbIC-MOHMANC HCYMBICMAPBIH OBMAUIAHObIPY Ke3iHOe MYbIHOAUMbIH HCIHE
BIHRAUCHI3  JHCAROAUNAPEA  JKENeMmIiH  2bLILIMU-MEXHUKATLIK — Macelenepae
OatiianblCMbl; HCACHLL AYMAKMAPObIY KblCKAPYbIHAH MYbIHOAUMbBIH IKOJIOSUSIBIK.
bapnvix anvikmanean npobnemanap omip cypy opmacelHOagbl 27eyMemmik
JHcauvbLablk Oeneetiine acep emedi. Ocvl npobemanapoviy naioda 601yblH maiday
Kana KYpolIblCbIHbIY 2CI3 Hcakmapvii kepcemeoi. Ezoceti-mezoicetini sccocnapaay
24c00ACHIHOA CIYTIeMMIK dCKU30IK NeH MYPAKChi30blK JHceke 0amyobly Kabammap
CaMblHA,  MYpPebIH YU  KeWeHiHiH  KOHQUSYPAYUACbIHA,  Y4ACKEeHIH
@DYHKYUOHANObIZbIHG, KONIK — cXeMalapulH 23ipaeyee  dicoHe m. Ocvlean
OaliaHblcmobl  BIKUAMAYOAHOAPObl  Oamblmy2a 0aAcbIMOblK bOepe  Omuvlpbin,
MONIMbIPY KYPbLIbICLIHAH OAC MapmYy JHCIHE HCEePRiliKMi HcoCnapiay op2aHoapvlH
KYpy Kasicemmici mypaivl YColHblcmap 6epinoi.
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AHHOTANUA. ABMOpPbI UCCA008aNU NPOOIEMbL 2PAOOCMPOUMENLCEA 8
Acmane, uzyuue npoexmuyr0 OOKYMeHmayuio, npoeeds noiesoe 00ciedo8anue
meppumopuu u coyuonocuyeckuti onpoc. Ha ocnose ananuza nonyuennolx 0anHvlx
ObLIU BblOETIeHbL Yemblpe OMOeNbHble 2PYNNbL NPoOIeM: 2padoCcmpoumensbHble,
CBA3AHHbIE C DOCHMOM 20POOCKO20 HACENeHUs U passumuem mpaHCnoOpmHOU
uHgpacmpykmypbel,  C@A3aHHbIE C OMCMYNIEHUAMU OM  HOPMAMUBO8 U
UCNONbL308aHUEM  HEOOOCHOBAHHO — HOPMUPOBAHHBIX — KOI(duyuenmos npu
NPOEKMUPOBAHUU HA MECMAxX, CEA3aHHble C HAYYHO-MEeXHUYECKUMU B0NPOCAMU,
B03HUKAIOWUEe NPU  ONMUMUZAYUU  CHPOUENbHO-MOHMANCHBIX — pabom U
npugoosiuue K HeKOM@BOPMHbIM YCI08UAM, IKOJI02UYECKUe, B0SHUKAIOWUE U3-3a
COKpawjeHusl 3eneHvlx HacadxcoeHuu. Bce eviasnennvie npobiemvl 61uUsgiom Ha
VPOBeHb COYUATLHO20 KOMpopma 6 dHcunoll cpede. Ananus 603HUKHOBEHUS DMUX
npobnem gvlasasem ciabvle Mmecma 6 20po0cKkom ousatine. B npoexme oemanvroco
NJIAHUPOBAHUS APXUMEKMYPHAS CXeMAMUYHOCMb U HeCMAOUIbHOCIb NPUBOOSM
K MOoMY, 4mo UHOUBUOYANbHASL 3ACMPOLKA MONACEM PedaKmupo8ams nepeutHbvle
2paoocmpoumenvhble peuweHuss no  dMANCHOCMU, KOHQPUISYPAYUU  IHCULO20
KOMNIeKCd,  (DYHKYUOHANIbHOU  NPUHAONEHCHOCMU — YYACMKA,  PA3GUMUIO
MPAHCNOPMHBIX cxeM U m.0. B cesazu ¢ smum Oviiu 8b108uHymbl peKomMeHOayuu
OMKA3amuvCs OMm MOYEeYHOU 3ACMPOUKY, O0mOA8 HNpPeonoymeHue pazeumuro
MUKPOPAUOHO8 U He0OX00UMOCMU CO30aHUsL MECIHBIX OP2AHO8 NIAHUPOBAHUSL.
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1 INTRODUCTION

The city is a functional and spatial environment comprising integrated planning elements;
residential, public, and industrial areas; buildings and structures; green spaces; and public open
spaces. The main structural component of the city is the residential neighborhood (Kain and Quigley,
1970). When designing a residential micro-district, the project's main task is to create an urban
environment for the residential area (Konsti-Laakso and Tero Rantala 2019). This should consider
all the engineering, technical, social, domestic, architectural, and planning requirements. The design
should be characterized by high-quality architectural and spatial composition, meeting the
convenience requirements for living and the population's life.

Following the economic downturn, Kazakhstan experienced revitalization of architectural and
urban planning activities. The transfer of the republic's capital to Astana and the city's associated
intensive reconstruction and development provided new impetus to this sphere. The master plan for
the new capital was developed through international competition that involved prominent architects
from Europe, Australia, Japan, and Kazakhstan. However, the plan must consider several indicators
crucial for creating a comfortable living environment. This oversight became apparent because of
Astana’s rapid population growth and expansion.

This study aimed to identify normative inconsistencies in urban planning documents at different
levels. The authors conducted a field survey of one of the city's micro-districts and compared the
findings with city officials’ detailed planning plans.

2 LITERATURE REVIEW

Domestic scientists have studied problems with the formation of urban elements and methods
of their interaction. For example, in the article "Features of the Social Infrastructure Formation of
Astana City," the authors analyzed the current state of the city's social infrastructure and showed that
this element of urban development at the district and local levels affects the population's living
conditions. At the same time, the authors do not study design solutions of regional significance and
do not consider the close interaction of the social infrastructure with the residential area
(Sarsembayeva et al., 2023).

In the work "Development of the Architecture of Residential Buildings from the Beginning of
XX to XXI Century (By the Example of Astana)," the group of authors shows the features of the
construction of residential buildings, as well as their formation in the course of the search for new
architectural, planning, volumetric and urban solutions in the context of socio-economic
transformations in the development of society. However, this work focuses on examining small
complexes, leaving aside the issues of their interaction with each other and other urban elements
(Toishiyeva et al., 2023).

It should be noted that the scientific community often highlights the need to use underground
spaces. In an article titled "Planning an Adaptive Reuse Development of Underutilized Urban
Underground Infrastructures: A Case Study of Qingdao, China,” the authors stated that urban
underground infrastructure is vital to urban sustainability (Qiao, 2023).

Thus, this study differs from existing works in its consistent analysis of urban spaces, from
design solutions to their actual implementation, a comparative analysis of theoretical material and the
results of a field survey, and a wide range of studies on urban elements.

3 MATERIALS AND METHODS
3.1 Study design

To achieve this research objective, this study used a mixed-methods research design based on
a combination of data collection and analysis requirements. In particular, the authors considered the
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peculiarities of the combinatorics of the elements of qualitative and quantitative approaches within
the framework of one study.

3.2 Document analysis

Thematic materials were collected during the research process, and scientific research, literary
sources, archival, and design documentation in urban planning were analyzed. These materials form
the basis for research in the search for urban planning problems.

3.3 Survey

To investigate the existing construction and regulatory documentation regarding applied
coefficients in designing local areas and determining parking spaces, a survey of 410 people was
conducted. Public opinion was assessed in 50 residential complexes under different urban planning
scenarios, varying in housing classification, residential density, and functional structures. The survey
comprised 12 questions that generated an impartial depiction of the feasibility of specific standards.
During the population survey, face-to-face interviews were employed; respondents completed
questionnaires individually or as part of a group discussion. Data analysis of the sociological survey
uncovered patterns for each queried item.

3.4 Field survey

The study employed a field survey method to investigate the city area's architectural and urban
planning solutions under examination. The study covered over 15 urban planning areas, streets, and
public spaces. The collected data were arranged in a comparative table.

3.5 Graphical analysis
This method was utilized to undertake a comparative analysis of design documents and field
surveys, forming a table that consistently highlights urban planning issues.

4 RESULTS AND DISCUSSION

The population of Astana has steadily increased because of its diverse political and
socioeconomic conditions. According to an expert forecast, the urban population is estimated to reach
approximately 3 million by 2050, which is approximately 12% of the nation's total population
(Mamedov 2022).

As the population expands, the number of urban development initiatives and the city's territory
increases. Consequently, new architectural and urban planning documents and projects have emerged.
One of the principal urban planning documents is the master settlement plan, a general urban planning
document at the local level that establishes the priorities, directions, and strategy for a settlement's
integrated urban development; the primary functional use of its territories; the primary parameters for
engineering, transport, and social infrastructure development; and the conditions necessary to form a
safe and favorable living environment.

The master plan of the settlement was developed following the main directions of the state
urban planning policy, considering the socio-economic planning and forecasts of the development of
the country and its administrative-territorial units, existing international, national, regional, local,
territorial, and sectoral programs.

The urban environment parameters, such as the anticipated population size and socio-
demographic structure, are determined through the master plan of the settlement. The plan considers
suburban areas while establishing directions and boundaries for territorial development. It also
proposes functional zoning and territory planning, territorial organization, and parameters for
developing residential, industrial, social engineering, transport, and other infrastructure. The plan also
prioritizes and reserves development areas for populated and suburban regions, ensures safety, and
creates a comfortable living environment, while protecting natural objects, complexes, and historical
and cultural values.After the development of the master plan for the city, the subsequent stage of
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urban planning commences—the detailed planning project (hereafter referred to as the DPP) - which
is an urban planning endeavor conceived for specific subdivisions of territories and functional zones
within settlements, as well as areas positioned outside of settlements. DPP and development projects
were developed in accordance with the settlement’s master plan. This plan is established under the
planning structure elements outlined in the master plans, town planning regulations, and the concept
of unified architectural style. Additionally, these projects are based on the planning structure elements
and town planning regulations outlined in the Rules of the Organization established in the master plan
of settlement development. The DPP comprises graphic materials depicting the layout of the planned
territory within the city system, organization of the road network and transportation, vertical planning
and engineering preparation of the territory, engineering support, conceptual development, urban
zoning plan, red-line layout plan, reference plan, and cross-sectional profiles of streets. Furthermore,
the DPP aims to address the challenge of creating accessible conditions for individuals with limited
mobility to access social and other amenities without hindrances.

Once the DPP has been approved, an infill development project (the final design stage) begins.
An infill development project is a project with individual architectural and urban design solutions that
is conducted considering the DPP and the existing or planned environment. These projects are located
on designated urban sites issued by government agencies and their design must be based on the DPP.

To identify urban planning issues, a site in Astana was chosen in the area encompassing Charles
de Gaulle, A. Tokpanova streets, and Tauelsizdik and B. Momyshuly avenues. The site was selected
for its potential to reveal weaknesses in the current planning strategies. Historically, the site was
situated on the outskirts of the city and consisted of one-story garages. Nonetheless, owing to the
steady expansion of the capital, it has been repositioned as an urban hub with thriving social amenities
and a triathlon park providing a recreational area for visitors. Consequently, the rapid progression of
the area marked its landscape.

During the field survey of a selected site, clusters of issues with four distinct categories were
recognized: urban planning, normative, environmental, and scientific-technical. It is important to note
that these issues impact social well-being, and many of them can affect multiple groups of people.

The urban planning category encompasses issues related to the decline in available residential
areas in cities caused by the ongoing urbanization process. This necessity dictates that we augment
development intensity by increasing density (Kornilova & Saekova 2018).

Additionally, there are queries concerning architectural and urban planning concepts, as well
as the functional equipment of this location. Challenges arise concerning compliance with urban
planning regulations and addressing the impact of infill development on the surroundings.

Field analysis indicated the need for architectural, stylistic, and urban planning concepts. The
DPP requires accents and ideas for urban planning. The primary content of this urban planning
document is displayed through loosely arranged architectural volumes, without perspective
formation. The residential developments currently under construction or have been completed do not
align with the established DPP regarding the number of stories (Figures 1; Figure 2), nor do they
comply with the plan layout and the required distance from the red line and building line.

A comparison of DPP and field survey analyses revealed a reduction in recreational areas. In
some cases, a residential complex is located in areas designated as green areas (Figure 1; Photo 4);
in others, the built-in premises of the complex are located in public green spaces (Figure 1; Photo
5). Each site was designed as a functionally independent urban element. However, there is only one
five-story office building in this area (Figure 1; Photo 6), and social infrastructure facilities such as
schools and kindergartens still need to be built. In contrast, many residential complexes have been
constructed (Figure 1; Photo 7), while others are under construction. The DPP also mentions
residential developments featuring kindergartens but omits details regarding the type of preschool
institution and number of groups. Meanwhile, a field survey revealed the absence of preschool
education organizations within the specified residential complex.

The absence of coordinated planning, wherein an architect of a residential complex fails to
consider the architectural designs of another construction site, results in inconsistent vertical markings
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(Figure 1; Photo 8), as well as the emergence of fences and retaining walls, eventually leading to the
creation of an abandoned area (Figure 1; Photo 9).

There was a low level of pedestrian accessibility comfort, as shown in Photos 10 and 11 (Figure
1), for both completed and under-construction objects in the study area. This is because of the need
for sidewalks and inconvenient movement caused by parking or construction fencing. These fences
should be positioned along the red line instead of encroaching on sidewalk boundaries.

The normative group comprised issues related to the deviation of actual decisions from the
existing construction regulatory framework. Under the general provisions of Building Regulations
3.01-01Ac-2007:

- The distances between residential buildings, parking lots, entrances, and exits should follow
the specifications listed in Table 13.25. To comply with this standard, there should be at least 10 m
between open and ramp-type surface parking lots depending on their capacity. However, this standard
is often not met in this area, as shown in Photo 12 (Figure 1).

According to Table 6.5, the minimum provision of green areas in a residential group, micro-
district, or residential area should be met. The table indicates that the number of green spaces in the
surrounding areas, specifically unconstructed land within the confines of the red lines, should be at
least 5 m? per person. Images of the adjacent regions show a negligible segment of the green zones,
which span less than 30 m? (Figure 1; Photo 13).

- paragraph 6.0.3: When planning and constructing residential areas, pedestrian access to public
green spaces such as squares, boulevards, and gardens should be at most 400 m. Currently, there are
no green spaces in the area.

- paragraph 6.1.9: The green spaces adjacent to areas for children to play and adults to relax
should adhere to the minimum standards in tables 6.4 and 6.5. Areas designated for games and
recreation should be designed at a rate of 0.5-0.7 m? per person. The distance between the windows
of the houses and the boundaries of recreational areas should be a minimum of 10 and 12 m for games.
It is recommended that the placement of sports grounds is designed at a rate of 0.8-0.9 m?/person,
considering the area of sports grounds in built-in and built-in-attached parts of buildings that are at a
minimum of 0.4-0.45 m?/person, while ensuring the minimum standard of green spaces in adjacent
areas. It is easier to verify these prerequisites using the necessary design documentation.
Nevertheless, based on the number of flats, we can infer that the territory’s area does not fulfill these
requirements.

The current state is alarming in numerous cities - residential constructions morph into solid
asphalt blocks, functioning as parking spaces for multiple private vehicles (Yanovskaya &
Merenkov 2023).

The provision coefficient for parking spaces was routinely adjusted in this regard. According
to Order No.32-NK issued on March 1, 2023, normative requires further information by adding the
availability of parking spaces for one apartment in the parking lot as follows: for class 1-2, class 11—
1, class 111-0.5, and class 1VV-0.5. Failure to consider the number of rooms or living spaces when
determining this coefficient would result in an underestimated number of parking spaces in the design.
Based on a sociological survey, most residents in class Il and 1V residential complexes own cars.
Furthermore, large families residing in apartments with three or more rooms have two vehicles.
Additionally, elite residential complexes allocated the same coefficient of two car spaces for one-
room to six-room apartments.

Environmental issues are closely related to the placement and quantity of green spaces. The
primary sources of noise pollution in urban areas are transportation, industry, construction, roads,
loading and unloading machinery, attractions, stadiums, children's play areas, and sports grounds.
Approximately 30%-40% of the global urban population lives in conditions of acoustic discomfort
(Chelnokov et al., 2015). Acoustic discomfort can result in various diseases, including
psychoneurological, cardiovascular, and hearing impairment. Furthermore, it can cause a decline in
individual performance (Potaev 2014). Thus, in the area being reviewed, no sanitary protection zone
exists between the residential complexes and the construction market (Figure 2; Photo 14). As
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described in the DPP, road landscaping is symbolic because it mainly consists of small lawn areas
without trees (Figures 2; Photo 15).

il ch 1 Tl et

cewith

Photo 1. Failure of the urban Photo 2. Unmanaged blend of Photo 3. -colian
planning to comply with the DPP developed and undeveloped zones  height regulations outlined in the
and the construction site DPP

k .
Photo 5. Increased provision of Photo 6. Scope of business Photo 7. Construction of social
built-in spaces in place of function infrastructure facilities
recreational areas

—- iA\\'“.‘nm

5

Photo 8. Difference in vertical

Photo 9. Residential developments
marks are segmented from each other, hindrance to pedestrians
with distinct boundaries and
limited physical connections

Photo 10. Parking spaces pose a

Photo 11. Pedestrian accessibility ~ Photo 12. Parking spaces are Photo 13. Adjacent area to the
and station condition located near the complex residential complex

Figure 1 — Searching for urban planning problems (author’s material).

Transport is a fundamental component of a city's functional framework. It facilitates the
movement of people and goods throughout the city and serves as a reliable indicator of economic and
social status and growth (Chelnokov et al., 2015).

Transport is a crucial element in modern urban areas, as it serves two primary functions:
facilitating efficient movement within city limits and connecting the municipality with adjacent
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territories. Since transport enables the exchange of human, material, energy, and other assets across
different areas of the region, it is the cornerstone of infrastructural development within settlements.
Transportation flows ensure that settlements are supplied with the necessary provisions and distribute
labor throughout the urban environment (Roy, 2023).

Despite the undeniable need for transportation routes, they must be designed logically.
Duplication of roads to each complex and paved car park reduces the natural areas that can be used
for green spaces (Figure 2; Photo 16).

The close proximity of high-rise residential buildings can significantly worsen sanitary and
hygienic conditions, such as inadequate ventilation and reduced sunlight exposure. For instance, in
Photo 17, a 25-story building under construction is located adjacent to a 9-story block, with a mere
19-meter separation, which may also impact the psychological well-being of the occupants.

According to experts from the World Health Organization (WHO), environmental factors are
responsible for 23% of all disease cases and 25% of cancer cases, with two-thirds of those affecting
childhood morbidity. Furthermore, unfavorable environmental conditions lead to 3 million children
under five being affected annually.

The engineering and technical challenges category encompasses problems related to complex
construction solutions, primarily underground work and specialized equipment for parking facilities
and systems. The differences in vertical road elevations result in the formation of ramps, stairs, and
the flooding of low-lying areas due to ineffective stormwater drainage operations. Additionally, the
increased utilization of underground space for parking has led to the creation of large ramps and
asphalt courtyards. However, the current standards must guide the use of underground space, which
is ultimately determined by the construction client's requirements specified in the design brief.

The comprehensive assessment revealed disparities between the proposed architectural and
urban planning solutions and those implemented in reality. Specifically, incorporating additional
residential buildings and floors resulted in escalated population density and the consequent
compression of the area, leading to diminished recreational facilities and imposing an additional
burden on social and transport infrastructure.

Inadequate development of the area, as construction of a fresh facility starts near an existing
residential complex, results in deteriorating sanitary and hygienic conditions for inhabitants due to
dust, dirt, noise, and construction and installation work near the house (Diez Roux & Mair 2010). It
should also be highlighted that there is a need for more social infrastructure amenities, like preschool
and educational facilities, to be established at municipal expense.

The identified structures are intended to be at the district’s heart. The surrounding area is
heavily populated with no city facilities under construction. This will lead to adverse future living
conditions.

Deviation from prescribed norms in design, construction, and installation work adversely
affects the overall comfort level of urban development facilities. Simultaneously, compliance with
the present construction regulatory framework for local areas is challenging and uneconomical for
customers in smaller regions due to requirements such as the landscape area, sports grounds per
person, and indentation of residential buildings from sports areas. In this regard, these areas are
expected to be inadequately planned and, in some instances, significantly reduced in size. In addition,
the predefined formulas for calculating parking occupancy still need to be completed and fail to factor
in the current environment.

The absence of proper sanitary protection zones and spaces for leisure activities is primarily
attributed to the inadequate availability of regulatory documents and authorities governing the
construction and environmental sectors. Any region, excluding areas with asphalt concrete pavement,
may be deemed suitable for recreational purposes, while grassy zones without trees may serve as
recreational and hygiene zones. Multiple access scenarios were devised for particular urban planning
objects and elements to establish a comfortable transportation environment. However, these scenarios
can negatively affect the environment.

In modern conditions, there is a need to construct additional zones within residential structures
(Pickett & Pearl 2001). Parts of these zones, such as parking, utility, and storage areas, do not require
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natural light. Hence, there is a requirement to actively encourage underground growth and to position
such zones below ground level.

Many individual projects lead to many social problems associated with a lack of green spaces,
inconvenient use of pedestrian walkways, and residential areas.

Thus, urban planning problems can be traced back to the master plan, which defines the
development direction. This document adopts a global approach using traditional urban planning
methods to structure cities; however, this approach results in the categorizing of urban areas into
functional and residential blocks organized by number of floors. Modern urban planning trends
emphasize multifunctionality and compactness, where each district is self-sufficient in functionality
and residential complexes comprise multi-story blocks (Levy 2016; Webster et al., 2005).

>

Photo 14. There is insufficient
provision of an area designated road
for sanitary protection

N P

Photo 17. The incline leading Photo 18. Underground space is
from the main thoroughfare is not used

angled towards the perimeter of

‘ tlhe housing development

Photo 20. Increase of asphalt- Photo 21. Artificial turf and Photo 22. Instead of the initially
concrete surfaces fenced areas planned 9 floors, according to the

DPP, a residential complex with

9-16 storeys will be constructed

Photo 23. Combination of Photo 24. The distance between Photo 25. A residential complex
architectural styles apartment blocks is less than 20 comprising integrated facilities
meters and a nursery

Figure 2 — Searching for urban planning problems (author’s material).
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The detailed planning project presents a challenge: architectural schematics at the district level
establish boundaries between each site, resulting in urban fragmentation and incoherence of the
elements within a given area.

Then comes the problem of infill development, an isolated object in urban planning that is
developed individually. At this stage, the environmental weakness of the design solutions is
particularly noticeable, as well as their tendency to independence due to their own "fence," yard, road,
essential facilities (shops), etc.

It is also necessary to note the need for more current building regulations in urban planning and
the design of residential complexes. Due to the lack of clear definitions of terms and their components,
architectural and urban planning schemes explain their practical application—the validity of the
applied coefficients and certain distances and areas.

5 CONCLUSIONS

Based on the analysis of the identified problems, proposals are made to improve the urban
environment as follows:

(1) Revision of the primary methods of urban planning and, consequently, of the structure and
purpose of the master plan, in which equivalent blocks will appear and objects of special urban
significance (shopping and entertainment complexes, parks, etc.) will be equally distributed,;

(2) Combining a DPP and infill development into a more extensive area action plan or
neighborhood plan, i.e., a Development Plan Document that should be displayed on the master plan
of the city of Astana. A Neighborhood Development Plan or Area Action Plan is a comprehensive
architectural and urban planning project for an entire city area, with all the necessary social
infrastructure except for specialized urban facilities. This solution allows for the coherent
development of the urban area, as well as the architectural and urban connection of all elements of
the project, which improves the social and environmental aspects of living;

(3) Adjusting the current building regulations in the field of urban planning, which will make
it possible to create an algorithm for the formation of a new type of urban development and to
determine the minimum indicators of the degree of comfort of the living environment;

(4) Create an urban regulation model that monitors the compliance of design decisions with
relevant standards and their implementation.

Each proposal requires a separate study that will gradually determine the principles of
architectural and urban design in neighborhood development.
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