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On the issue of formalization of the creation of special geotechnical maps

Abstract. Today in the scientific and technical literature of Kazakhstan as well as abroad
there are a significant amount of works which have been devoted to engineering-
geological mapping. By means of specialized maps it is obviously possible to assess
geological profile of building ground in general, and separate sites of project facilities.
The assessment of geological profile of territory of cities is impossible without
geoinformation technologies at the present time. Improvement of mapping services and
technologies of GIS software are widely used for engineering-geological mapping,
development plan of territories, forecasting dangerous natural processes and assessment
of various risks. However introduction of geoinformation technologies and special
engineering-geological mapping in the Republic Kazakhstan is underdeveloped and
does not play a leading role in engineering practice. The article addresses formalization
of the process of creating special geotechnical maps in GIS as a certain step-by-step
description of the process, based on a number of principles that determine the
characteristics of map indicators and the methods of mapping. Special geotechnical
maps are a basis for the decision of practical problems connected with an arrangement of
constructions on the building ground, a detailed planning and project formulation of
building blocks. The analysis of the existing methods of assessing geological profile of
the built-up territory of the city was given in order to optimize the survey and
engineering work on the construction of foundations, an example of the developed
geoinformation database for the analysis of geotechnical properties of soils and the
development of special geotechnical maps was given in addition. Also examples of types
and the reasons of deformations of buildings and constructions caused by variations in
the bases of foundations , besides the research works of the authors who developed their
own methods of conducting engineering and geological surveys and special
geotechnical maps have been analyzed and the concepts as «engineering-geological
maps», «special geotechnical maps» have been defined.

Keywords: formalization, special geotechnical maps, geoinformation system,
engineering-geological surveys, deformations of buildings and constructions,
engineering-geological conditions, geoinformation database, engineering-geological
maps.
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Introduction

The modern construction system is organized in such a way that engineering and geological
surveys, development of building projects, design of bases and foundations, work on their arrangement
are carried out by organizations that poorly coordinating with each other. Their joint work is regulated
by the provisions of normative documents [1 -**], unified throughout the territory of the Republic of
Kazakhstan, which are not fully observed. And, despite the large volume of construction, on the
territory of cities, full-scale observations of the precipitation of buildings from the moment of their
construction are carried out extremely rarely and commonly for a short time. In general, design
engineers return to the design objects only in cases of damage to structures caused by changes in the
foundations that lead to deformations of constructions. Examples of some deformations are given in
Table 1.

In these cases, verification calculations give little, since observations organized after the
occurrence of damage do not have sufficient information content. This leads to the fact that in most
cases, designers and researchers do not have full-fledged materials based on which it is possible to
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check and correct the calculations of the bases, to make a reasonable choice of the precipitation forecast
method considering the specific engineering and geological conditions of the region [2].

Table 1

Types and causes of deformation of structures of buildings and structures

Deformation diagram

constructions

Type and reasons
deformation

Breakng the foundation.

Possible causes of damage

- frost heaving of base soils with incorrect foundation
arrangement;

- moistening of soils due to a rise in the level of
groundwater or flooding of the territory and frost
heaving of base soils.

Inadmissible deformations of the base.
Possible causes of damage:
- insufficient support area of the foundation sole;

- emergency soaking of base soils;
- additional loading due to the superstructure;
- the presence of highly compressible soils at the base.
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Deformations of the building foundation wall

Possible causes of damage:

- loss of strength of a brick wall;

- additional load on the base surface in the immediate
vicinity of the building;

- frosty heaving of the soil due to improper operation of

the basement.

Deformation of the frame when overloading the floor
Possible causes of damage:
- exceeding the permissible values of temporary long-

term loads.
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Building deflection
Possible causes of damage:
U D - incorrect structural solution of foundations on
heterogeneous soils;
2 - softening of soils in the middle of the building;
L4 i l - frosty heaving of soils under the ends of the building.

- —

Building bend
Possible causes of damage:

- incorrect constructive solution of foundations on
Q. O heterogeneous soils;

- softening of soils under the ends of the building;
- frosty heaving of soils in the middle of the building.

Distortion of old buildings due to the construction of a
new building - inserts

Possible causes of damage:

- incorrect structural solution of the foundations in the
12.00 place where the new building adjoins the old ones

42
{80
120

—_——q160

W

The construction of the foundation is determined by the climatic conditions of the construction
site, the type of structure, loads and various effects (deformation, aggressive, etc.), the capabilities of the
construction organization and other less significant factors. But, in addition to the above conditions, the
choice of engineering and geological conditions is also of great importance [3].

When designing foundations, several options for their structures are first assigned. Sometimes,
with the same design options, different methods of preparing the base are taken.

Caked fill soils and dumps of soils from coarse sands, gravelly and crushed stone soils can be
used as natural bases.

The main methods of preparation of foundations on bulk soils are surface compaction with heavy
rammers; ramming of foundation pits; the device of pillows; surface compaction with vibrating
machines; deep compaction by punching boreholes, cutting of bulk soils with deep foundations.

For the convenience of preliminary designation of foundation structures, depending on the
engineering and geological conditions of the site, the known types of soils are schematically subdivided
according to their physical and mechanical characteristics and their layers in depth into separate types.
The subdivision of soils according to their physical and mechanical characteristics is conditional since
the same soil can be strong for low-rise buildings and fragile for multi-storey buildings. However, the
conditional division of soil layers into separate schemes makes it easier to choose options. Experience
shows that in the practice of surveying and designing quarterly urban development, the type of soil and
geological conditions are not sufficiently considered. This leads to the irrational use of the natural
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resources of the foundations for the construction of reliable and sustainable buildings and structures.
This problem arises during the construction of buildings and structures on the territory of cities.

Considering the massive nature of modern construction of buildings and structures on various
types of soils, it must be recognized that the development of new principles for the formation of
building blocks in such conditions can give a significant economic effect [3].

For a more complete description of the issue under consideration, the research works of some
authors were studied [1, 4-8], who, when achieving their goals, solved the problems of optimizing the
choice of building structures under various engineering and geological conditions.

For example, in the dissertation «Analysis of geotechnical properties of soil in Astana city for
optimization of lengths of piles» [1] of the applicant for the academic degree of PhD, the author N.
Alibekova performed several tasks to achieve the following goal: Study and analysis of the geotechnical
properties of soils in the city of Nur-Sultan (Astana) to optimize pile lengths in conditions of a variety of
soil strata. The applicant completed such tasks as: generalization and analysis of methods for studying
and assessing the geotechnical properties of soils the foundations of pile foundations; developing a
method for assessing engineering and geological conditions; creating a geoinformation database. Using
the program «Geoinformation database», an assessment of engineering and geological conditions in the
built-up area of the city Nur-Sultan (Astana) was made, engineering-geological maps of Quaternary
sediments and bedrocks, deposited in the city Nur-Sultan (Astana), were developed, special geotechnical
zoning maps for 8 types of foundations and optimization of the lengths driven piles; the values the
bearing capacity of driven piles, determined according to the calculation data and field tests, were
compared; a coefficient of reliability is proposed for determining the bearing capacity of driven piles.
Recommendations on the use of the program «Geoinformation database» and geotechnical zoning map
are offered

In the dissertation «Features of the methodology of engineering and geological surveys in the
conditions of dense urban development: on the example of the city of Moscow» [4] for the degree of
candidate of technical sciences, the author E. Vorontsov carried out an analysis of the current state of the
engineering and geological surveys (EGS) in urban areas, developed a research methodology and
characteristics of the studied objects, determined the influence of dense urban development on the
conduct of IGI, outlined fundamental approaches to the EGS technique in dense urban development and
developed the main provisions of the recommended methodology EGS for the construction and
reconstruction of buildings and structures in dense urban areas. The main idea of the applicant's work
was to take into account the influence of the existing dense urban development in the EGS methodology
on obtaining the necessary and sufficient information about the engineering and geological conditions of
the projected construction (reconstruction) of buildings and structures, as well as construction objects in
the zone of influence.

Author N. Tyunina in her thesis for the degree of candidate of geological and mineralogical
sciences «Features of the application of the method of engineering-geological analogies in surveys in
urban areas: the example of the city Moscow» [5] analyzed the current state of the theory and practice of
applying the method of analogies in engineering geology, developed a research methodology and gave a
characterization of the studied objects, developed the basic theoretical provisions for the application of
the method of engineering and geological analogies (EGA) in surveys in urban areas, including: studying
the natural and technical system «Geological environment — Construction object — Urban environment»,
determining the value of engineering and geological the study of the territory for the use of the EGA
method, consideration of the concept and principles of applying the EGA method in surveys in urban
areas. In addition, the study by the author of the features the EGA method in relation to the research
tasks allowed the applicant to develop recommendations for the use of the EGA method in surveys in
urban areas.

Author S. Akhazhanov in his dissertation for the degree of Doctor of Philosophy «Development of
a geoinformation database for installation of bored piles in Nur-Sultan» [6] defined the purpose of the
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work, namely: The creation of a geoinformation database of bored piles, considering the engineering-
geological environment of Nur- Sultan. The applicant completed several tasks and received the following
scientific results: using the program «Geographic Information Database» [1], a special geotechnical map
was developed to optimize the lengths of bored piles; the values of the bearing capacity of bored piles,
determined from the calculation data and field tests, were compared; the coefficient of reliability is
proposed for determining the bearing capacity of bored piles.

The dissertation for the degree of candidate of technical sciences, the author K.Kh. Nguyen
«Methodology for choosing the optimal foundations for high-rise buildings in the conditions of Ho Chi
Minh City» [7]. The applicant initially studied the geographic and geological conditions of the city of Ho
Chi Minh City, engineering-geological zoning for the selection of the optimal foundation, principles and
experience of engineering-geological zoning, analyzed the experience of constructing foundations for
high-rise buildings and foreign experience in constructing fondations for high-rise buildings, including
in Vietnam. Further, the author analyzed and compared methods for determining the settlement of
foundations and selected the optimal parameters of the foundation in the city. As a result, a geotechnical
map was drawn up on the optimal type of foundations for multi-storey buildings in the soil conditions of
Ho Chi Minh City.

The authors I. T. de Sena Nola, L.M. Zuquette in their scientific publication «Procedures of
engineering geological mapping applied to urban planning in a data-scarce area: Application in southern
Brazil» [8] defined the goal of the work, namely: to verify the efficacy of procedures, methods and
classification schemes based on engineering geological mapping principles to generate data and maps for
urban planning, restructuring (rehabilitation) and engineering projects. First, the mapping criteria,
characterization methods and classification procedures were selected for the mapping and engineering
geological classification of the natural geological materials and anthropogenic deposits. The results
obtained for the study area provide users with data to foresee construction-related challenges (cost of
engineering works, manmade slope instability and the planning of detailed geological geotechnical
investigations to obtain more specific data) and environmental problems (natural slope instability,
inadequate conditions for sustainable urban drainage systems). 2 complex zones were identified and
delineated that are characterized by high diversity and spatial variability of the natural geological
materials associated with anthropogenic deposits and morphological changes.

These studies have made a serious contribution to the methodology of engineering and geological
surveys and the development of special geotechnical maps.

Currently, one of the most urgent tasks in cartography is still the formalization of the mapping
process, considering the widespread use of computer technologies and GIS technologies.

According to some authors, the introduction of formal procedures in cartographic work makes it
possible to automate the daily and labor-intensive stages of mapping, thereby freeing up time for
experimentation and creativity in the field of cartographic modeling and map design [9].

In the general case, formalization [10] means the representation of any area content (reasoning,
evidence, classification procedures, information retrieval of scientific theories) in the form of a formal
system or calculus. According to some authors, the choice of suitable presentation forms is one of the
first steps in formalizing and building a model. The second and probably the most difficult step in the
entire process of formalizing the model should focus on the methods and rules that bind the data being
processed. In the process of formalization, it is better to use tabular data of statistical studies. Text data
is the least suitable for formalization.

Classification of engineering-geological maps. Engineering-geological maps [11] — type of geological
maps, which show all the most important geological factors considered in planning, design, construction,
operation of structures and other engineering activities, as well as in predicting changes in the geological
environment under the influence of engineering and economic activities. Geotechnical maps show the
age, genesis, conditions of occurrence, composition, structure and physical and mechanical properties of
rocks and complexes and their distribution geomorphological characteristics of the territory,
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hydrogeological conditions, and geodynamic phenomena. Maps are accompanied by sections, tables, text
explanations (Fig. 1).

Geological mapping consists in the systematic and comprehensive study of natural and artificial
outcrops of rocks to determine their composition of origin, age and forms of occurrence and plot their
distribution on a topographic map.

Geological maps represent an image on a topographic map using conventional signs of
distribution and conditions of occurrence of rocks on the earth's surface, divided by age and composition.
Maps are one of the most important results of geological mapping but can also be compiled based on
processing materials accumulated during geological research [11].

Figure 1. Example of the scheme of engineering and geological zoning of Kazakhstan

Engineering-geological regions of the first order: 1- Ore belt of Kazakhstn, 2- Kazakh shield; 3- Turan plate.
Engineering-geological regions of the second order: 1 - North Tien Shan; 2 - Chingiz-Tarbagatai. 3- Dzungarian; 4
- Altai: 5 - Irtysh-Zaisan; 6 - Alakol-Balkhash; 7 - Kokshetau-Ulytau; 8 - Central Kazakhstan; 9- Turgai; 10 - first-
order regional boundaries; 11 - second-order regional boundaries; 12 - boundaries of engineering and geological
areas. The circles indicate geotechnical areas.

Maps of engineering-geological conditions are the most numerous of the published engineering-
geological maps. They reflect the main natural factors that determine the engineering and geological
situation and affect the conditions of design, construction, and operation of engineering structures.
According to their content, maps of engineering and geological conditions are divided into synthetic and
analytical one.

Synthetic maps comprehensively characterize the geological structure of the area, the nature of the
rocks composing it (composition, state, conditions of occurrence, properties), relief (primarily its
morphological and morphometric features), geocryological conditions (distribution of frozen, thawed
and unfrozen strata, their temperature, thickness of frozen rocks, their cryogenic structure, depth of
seasonal thawing-freezing, etc.), hydrogeological features (types, patterns of distribution, depth of
occurrence, water availability and regime groundwater, its composition and mineralization,
aggressiveness towards building materials, etc.) and modern geological processes and phenomena [12].
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The analytical maps give a characteristic of one or more components of the engineering-geological

situation. These can be geological processes or a single process, fracturing, the depths, and types of
seasonal freezing and thawing, the iciness of soils, the thickness of permafrost rocks, the salinity of soils,
the depth of groundwater, etc.

Both synthetic and analytical maps of engineering and geological conditions can be both general
and special for their purpose. On the general maps, the components of engineering and geological
conditions, as already noted, are selected, schematized, and characterized in accordance with the
requirements of regulatory documents, without considering the requirements of any particular type of
construction [12].

Methodology for creating special geotechnical maps

It is important for the study that engineering-geological cartography developed in the USSR for
more than half a century, but specialized maps have not yet received sufficient development in the
practice of surveys and design. One of the reasons is that the majority of engineering-geological maps
are still extremely difficult for non-specialists (not geologists), hence the reason for their poor use in
design and construction practice [13].

For a specific construction site or several of its homogeneous types, special geotechnical maps are
created, considering the specific needs of construction, in particular, the arrangement of foundations for
geological-ecological and urban zoning. According to them, it is possible to assess the engineering-
geological state of the construction site as whole and individual sections of the projected structures, as
well as to determine the exploration plan for experimental works and the organization of stationary
observations [1].

For optimal use of the geological environment, considering many years of construction
experience, special geotechnical maps can be developed using the program «Geoinformation Database»
[1].

The following is the order of construction of maps [14]:

1. The graphical module of the program «Geoinformation Database» shows the existing
exploration boreholes and probing points.

2. The line of the engineering-geological section is set (with automatic inclusion of the boreholes
required for this). The user can change this set of boreholes, adding or removing them in the dialog
mode, as well as redefine the cut line and create a new set of boreholes from the very beginning.

3. The stratigraphic boundaries of rocks are determined and engineering-geological elements
(EGE) are distinguished.

4. Information on all the boundaries of the EGE is included in a specific folder. Both the
coordinates of the EGE and their boundaries are marked. It is also possible to graphically edit the EGE
borders or add new ones at any time.

5. Based on the processed information, maps of quaternary sediments and bedrock are
constructed (Fig. 2a, b).

6. Based on the graphical analysis of engineering-geological sections, it is possible to build a
zoning map by type of foundation (Fig. 2c).

The results of the development of special geotechnical maps

Special engineering and geological mapping for applied purposes — the development of urban
development projects taking into account the factors of foundation construction — still does not play a
significant role in the design practice in Kazakhstan. The reasons for this, according to L. G. Zavarzin,
are [15]:
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1) insufficiently developed methodology for drawing up special maps. In some cases, they are
excessively complex and difficult to read, in others they are too primitive, not revealing the connection
of natural phenomena;

2) lack of awareness of the majority of builders and designers about what a specialized
engineering and geological map gives, which systematizes survey data by area and allows for a much
faster and more objective assessment of the construction area;

3) geological engineers, not seeing the interest of architects and designers in such maps and not
receiving tasks for their implementation, do not take the initiative to compile them themselves.

Although the current state of engineering and geological mapping of Kazakhstan has a theoretical
and practical basis for the development of special geotechnical maps [1].

For example, using the geotechnical GIS «Geoinformation Database of Astana» for the first time,
special geotechnical maps of the occurrence of quaternary deposits and bedrock soils and zoning maps
by base type and optimization of the length of driven piles for buildings of the 2nd (normal) level of
responsibility, taking into account the type of base (Fig. 2) [14, 16] were created, which were developed
on the basis of the methodology for construction purposes [14]:

1) the purpose of the map is determined, i.e. the construction event for which the map is being
compiled is indicated (engineering training, engineering network design, foundation and foundation
design, zero-cycle work, etc.);

akm
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c) geotechnical zoning map by type of foundation d) geotechnical zoning map to optimize
the lengths of driven piles

Figure 2. Special geotechnical maps of the city of Nur-Sultan (Astana)

2) the main construction factors related to soils and which are the main ones for the justification of
this construction are established;

3) archival materials of engineering and geological surveys on the territory of the development
are studied and selected, which are useful for drawing up a map;

4) the identification of soils by their age, origin, composition, condition is performed; separate
varieties of sediments (for example, quaternary) are distinguished;

5) complexes of combining soils are formed; sections of soil strata are drawn up; soil arrays of one
or another type of addition are outlined in area;

6) a soil map and its symbols are compiled; tables of generalized soil properties are given;
recommended construction measures are noted.

Conclusion

As a result of the study, material was obtained, the analysis of which made it possible to
conclude that the capabilities of cartographic systems are absolutely sufficient to create simple in terms
of content and design, but informative maps of natural resources for unprepared users.

Along with this, it should be noted that the developed technological sequence for the formalized
creation of special geotechnical maps for extensive coverage of users, allows you to optimize the types
of foundations depending on the location of construction objects on the appropriate soil conditions of
urban development, as well as to quickly receive the necessary information for the purpose of
substantiating design work in construction and planning the development of the city territory.
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H.T. AaunGekosal, A.K. Abumesa?, A.K. Aagynraposa?
LH. I'ymuaes amoirdazor Eypasua yammuix yrnusepcumemi, Hyp-cyaman, Kasaxceman
2Topatizvipos yrusepcumemi, Ilasrodap, Kasaxcman

ApHaiibl reOTEeXHUKAABIK KapTalapAbl KYPYAbI paciMaey Maceaeci OOVIbIHIIIA

ABgatna. byriHri KyHTe AeliiH FBLABIMU-TEXHUKAABIK d4ebmeTTepae, Oi3AiH eade ae, IleTeade Ae
UIDKEHePAIK-TeOAOTUAABIK, ~ KapTaFa  apHaAFaH  >KYMBICTapAbIH — aliTapAblKTall — caHel  Oap.
MamanaaHabIpbLAFaH KapTadapAblH KOMeTiMeH >KaAIlbl KYPBIABIC alaHbIHBIH MHKEeHePAiK-Te0A0TUAABIK,
KarjaiiaapblH JKoHe JKoOalaHFaH KYPBLABIMAapAbIH JKeKeeTeH yJyackeaepiH Oaraaayra 0oaaapr. Kasipri
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yakpITTa KalaJap ayMarbIHbIH Ie0AOTMAABIK KaFlaiidapbiH Oaralay reoakapaTThIK TeXHOAOTMAapChI3
MYMKiH emec. [eoakmapaTTblK >Kylieaep eHIMAepiHiH KapTorpausAAblK KbI3MeTTepi MeH
TEXHOAOTVSIAAPBIH  KeTiAAipy MHXKEHepAiK-TeOAOTMAABIK, KapTa Kacay, ayMakKTapAbl AaMBITYAbl
JKocrapaay, KayilTi Tabusm 1mporiectepai 0oakay >koHe opTypAi Toyekeadepai Oarasay YIIiH KeHiHeH
KoagaHblaaabl. Asaiiga, Kasaxcran PecriyOamkacbiHaa TeoaKIapaTThIK TeXHOAOTUsAAp MeH apHalibl
UHXeHepAiK-TeOAOTMAABIK, KapTaHbl €HIi3y gaMbIMaraH >KeHe >KoOaJay ToXKipuOeciHAe MaHbBI3ABI poa
aTKkapMaiiabl. Makadajga KeckiHgeAreH MHAMKaTOpAapAblH CHUIIaTTaMaJapblH aHBIKTalTBIH OipkaTap
IPUHIUIITepPre >KoHe KapTadapAbl KYpPacThIPY o4icTeMeciHe CylieHe OTBIPBIII, apHailbl TeOTeXHMKAABIK
KapTajdapAbl Kypy IIpolleciH Oeariai Oip KeseHAIK cuIlaTTaMa peTiHAe KapacThIpblaadbl. ApHaiibl
TeOTeXHIKAABIK KapTaJap KYPbIABIMHBIH KYPBIABIC alaHbIHAa OpHaJacyblHa OaiidaHbICTBI ITPaKTUKAAbIK,
Macejelepai IIellyre, erkei-TerkKelaAi >Kocllapaay MeH >KoDaJapabl Kypyra Heris 0o0aAajpbl.
Ipretactapapl opHaaacTelpy — OoiibIHINA i3gecTipy >KoHe >KoOaJay >KYMBICTApBIH OHTallAaHABIPY
MakcaThlHAa Kadaja OpHaJacKaH aiiMaKThlH MHXXeHepAiK-TeoAOTMAABIK >KafjalidapblH OarasayAblH
KOAJAHBICTaFbl  dJiCTepiHe Taadjay >Kacaaapl >KoHe TIeOaKIapaTThIK MaAiMeTTep  >KMUBIHTHIFBIH
TONBIPAKThIH TeOTeXHUKAABIK KacUeTTepiH Taajay >KoHe apHalibl IeOTeXHMKAaAbIK KapTaJapabl >Kacay
asipaenin Oepiaren. CoHpIMeH KaTap, ipreracrtapAblH ©3repyiHeH >KoHe IOryiHeH TybIHAaFaH
FUMapaTTap MeH KYPBIABIMAAPBIHBIH AepopMalsiAapbIHBIH TypAepi MeH ceOenTepiHiH MbIcadjaphl
KapacTBIPBIABII, OHBIH YCTiHe MHKEHePAiK-TeOAOTUAABIK 3epTTeylep MeH apHallbl I'eOTeXHUKAaABIK,
KapTaJapAbl >KYPri3yAiH ©3iHAiK ogicTepiH >KacaraH aBTOpJAap/blH FBHLABIMU-3€PTTEY >KYMBICTaphl
TaAJaHABI, «MHXEHepPAiK-TeOAOTMAABIK KapTalap», «apHailbl TeOTEXHUKAABIK KapTalap» YFbIMJapbIHa
aHbIKTaMa OepiareH.

Tyitin ce3aep: paciMgey, apHailbl TeOTeXHMKaABIK KapTadap, WHXKeHepAiK-TeOAOTUAABIK
’KarJaiiaap, TeoaKIlapaTThIK TeXHOAOTHAAAp, TeOaKIlapaTThIK >Kylieaep, FMapaTTap MeH KYpPbLABICTap
KYPBIABIMAAPBIHBIH — AedopMalmsilaphl, MHXKEHepAiK-TeOAOTUAABIK — i3JeHicTep, TIeoaKIapaTThIK
MaJiMeTTep >KMBIHTBIFbI, MHXKeHepAiK-TeOAOTMAABIK KapTaaap.

H.T. AauGekosal, A.K. AGumesal!, A.K. Aagynraposa®
IEspasuiickuil Hayuonarvhuiil yrueepcumem umenu JA.H. I'ymuresa, Hyp-Cyaman, Kasaxcman
2Topaiizopos ynusepcumem, I1aérodap, Kasaxcmar

K BOIIpOCY (l)OpMaAI/I?)aHI/II/I CO34aHMsI CIIeIVIaAbHbIX TeOTeXHUIeCKNX KapT

Anpnotammsa. Ha cerogHAIHMII AeHb B HayYHO-TEXHIUECKOM AuTepaType KakK y Hac, Tak U 3a
TpaHuUIIell MMeeTCsd 3HauMTeAbHOe KOAMYecTBO paboT, KOTOpble OBbIAM IIOCBSIIEHBl MH>KeHepHO-
reoJ0TMYecKoMy KapruposaHmio. IIpm momomm croenmaan3uMpoBaHHBIX KapT —IIpeAcTaBAsSeTCs
BO3MOXKHBIM AaBaTh OIIeHKY MH>KeHepHO-Te010TMYeCKIX YCAOBIUIL CTPOUTEABHOI I110IIaAKM B OOIIIeM, 1
OTAE/AbHBIX YYaCTKOB IIPOEKTMpPyeMbIX coopyKeHmil. OlleHKa Ie0AO0IMYecKUX YCAOBUII TepPUTOPUM
TOPOAOB B HBIHEIITHee BpeM:sI HeBO3MO>KHa Oe3 reorH(pOPMaLIVIOHHBIX TEXHOAOTUIL. Y COBEPIIIEHCTBOBaHIIE
Kaprorpaduaecknx cepsucos u TexHoaornu I'VIC-mpoayKToB MIMPOKO UCIIOAB3YIOTCS AASI IH>KEHEePHO-
re0A0TMYeCcKOro KapTUpOBaHN:, IAaHUPOBaHUl Pa3BUTIA TePPUTOPUIA, IIPOTHO3a ONaCHBIX TPUPOAHBIX
IIPOLIeCCOB, OLIEHKM Pa3sAMYHBIX pUCKOB. OgHAKO BHeApeHMe TeOMH(OPMAIIVOHHBIX TEXHOAOTUI 1
CrieniualbpHOe WHXKEHEePHO-TeoAOTnueckoe KapTuposaHme B PecryOamke KasaxcraH HeaoCTaTOYHO
pasBUTO U He UIpaeT 3HAYNTeABHON pOAN B IIpaKTUKe IIPOeKTUpoBaHM:. B crarbe paccmarpusaercs
¢popmMaanzamms mporecca co3jaHWUA CIIeNIMAAbHBIX TeoTexHmdecknx kKapt B ITIC cpese Kkak
oIpeJeAeHHOe IIOYTAIIHOe OMNMCaHue IPOoIecca, OCHOBBIBAIOINUIICS Ha Ps4 IIPUHINMIIOB, KOTOpPLIE
OIIpejeAsIOT XapaKTepNUCTUKM KapTorpaupyeMBIX IIOKazaTeAeil ¥ MeTOAUKY COCTaBAEHMs KapT.
CrnienmaapHble TeOTeXHMYECKUE KapThl, SBAAIOTCSI OCHOBOM A4S peIlleHNns IPaKTUIecKuX 3ajad,
CBSI3aHHBIX C PACIIOAO0XKEHNeM KOHCTPYKIIUM Ha CTPOUTEABHON I1A0IajKe, 4€TaAbHOM II1aHUPOBKA I
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COCTaBAeHMeM IIPOeKTOB 3aCTPOMKM KBapTaaoB. bpla IpuBeseH aHaAM3 CyIIECTBYIOIIMX METOAMK
OLIEHKM MHXK€HEePHO-TeOAOTMYECKNX YCAOBUI 3acTpauBaeMOM TEePpPUTOPUM TOpojga C 1eAbIO
ONTUMU3ALNI U3bICKaTeAbCKUX ¥ IIPOEKTHBIX palOT IO YCTPOIICTBY (PyHAAMEHTOB, IIpUBeAeH IIpuMep
pa3paboTaHHOI reoMH(POPMaIIIOHHON 0a3bl AaHHBIX A4 aHAAM3a FeOTeXHUYECKMX CBOVICTB TPYHTOB U
pa3paboTKu CIlelMaAbHBIX TeOTeXHMYecKnX KapT. Takske paccMOTpeHBI HNpUMepbl BUAOB U IPUYMH
Aedopmannii KOHCTPYKIIMIT 3JAaHMII U COOPY>KEHMII, BBI3BAHHBIX M3MEHEHMSAMMU B OCHOBaHUAX
(JpyHAaMEHTOB, KpOMe TOTO, MpOaHAAM3MPOBaHbl HAyYHO-IICCAeJ0BaTeAbCKIe PabOTHI aBTOPOB, KOTOPLIE
paspaboTaan CcOOCTBEHHBIE METOAMKM IIPOBeAEHIUs MHXKeHepPHO-TeOAOTMYeCKMX M3bICKaHMI U
crieliaabHble TeOTeXHMYEeCKMe KapThl, AaHO OmnpejeleHye IIOHATUAM «UHKEeHEePHO-Te0A0TYecKre
KapThl», «CIelaAbHble TeOTeXHUYeCKIe KapThl».

Karouesbie caoBa: ¢opmaamsanys, crernyaabHble TeOTeXHMYECKNe KapThl, WHXKeHepPHO-
reoAOrnMyecKiie ycAOBUsA, TeOMH(OPMaLVIOHHBIE TEXHOAOTMY, TeOMH(pOPMalMOHHAs CHUCTeMa,
AedpopManuy  KOHCTPYKIMII 34aHMII M COOPY>KEHUI, WH)KeHEePHO-TeOAOTMJYeCcKre W3BICKaHIL,
reorHpopMaInoHHas 6aza 4aHHBIX, TH)KeHEPHO-Te010TYeCKIe KapTHl.
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