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Experience of using precast concrete joint piles in the construction of a Cargo
offloading facility in West Kazakhstan

Abstract: The paper presents discussions of the bearing capacities of precast concrete joint piles
from construction site of the port of Prorva located on the Northeast Caspian Sea. Precast concrete
joint piles with cross-section of 40 cm x 40 cm with the total length of 27.5m were used first time
in the West Kazakhstan. The piles bearing capacities were received by computational methods as
APILE analysis and Kazakhstani standard method, as well as by pile driving analyzer. The analysis
showed that the results obtained by the dynamic method of PDA, APILE analysis and the calculation
method according to the Kazakhstan standard are similar. The methods described in the article can
be applied to determine the bearing capacity of piles and to analyze the interaction of driven piles
with problematic soil ground in West Kazakhstan. Considering the calculations performed, APILE
analysis can be recommended for use in the design and the dynamic PDA method for testing piles
directly on construction field conditions.

Keywords: precast concrete joint piles, APILE, PDA, pile capacity.

DOI: https://doi.org/10.32523/2616-7263-2019-127-2-21-30

Introduction. One of the key areas of the Nation Address of President of the Republic of Kaza-
khstan Nursultan Nazarbayev “New development opportunities in the fourth industrial revolution” is
the development of the transport and logistics infrastructure. In today’s global environment, logis-
tics plays a key, and in some cases a decisive, role in the industrial development of countries. Leader
Nation N.A. Nazarbayev has repeatedly called the development of transport logistics one of the
most important tasks facing the economy of Kazakhstan. Thus, at the 25th plenary meeting of the
Council of Foreign Investors, he announced that Kazakhstan intends to become the region’s largest
transit and logistics hub, a “bridge” between Europe and Asia. Later, in his Address “Kazakhstan-
20507, the President identified transport and logistics services as one of the priority areas: “Transport
infrastructure is the circulatory system of our industrial economy and society ... First of all, we are
talking about maximizing the use of the territory of the Customs Union to transport our goods”.

Cargo offloading facility has been built in the north-eastern part of the Caspian Sea in Western
Kazakhstan for the development of transport infrastructure. This facility is part of the Future
Growth Project. In 2017, a new cargo transportation route has been constructed from the Northeast
Caspian Sea to Tengiz for creating access channel to the new facility on the port of Prorva, which
designed for offloading the heavy vessels and barges delivered by marine transport. The construction
of a cargo offloading facility is considered unique and is an important strategic project to expand oil
fields in Western Kazakhstan.

Cargo offloading facility is designed to unload large barges and modules for the future growth
project and it is planned to become a transport hub between Russia, China and Europe in the
future. In this regard, the investigation of precast concrete joint pile foundation behavior with the
complex ground conditions of Western Kazakhstan within the cargo offloading facility is relevant in
the present time.

Modern construction puts the corresponding requirements before engineers and designers, there-
fore new economically and ecologically effective technologies, including various types of pile foun-
dations, have replaced traditional solutions. Pile foundations are one of the most popular types of
foundations at construction sites in Kazakhstan, especially in the complex engineering and geological
conditions of Western Kazakhstan.

In this study, the work of precast concrete joint piles with soil of Western Kazakhstan was inves-
tigated. This type of pile is one of the first products of Kazakhstani production that used American
connecting material, and undoubtedly is of practical interest for modern construction of Kazakhstan.
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However, the application of dynamic tests by PDA during the driving of precast concrete joint piles
is of scientific interest.

The main advantages of these precast concrete joint piles are: high productivity of pile manufac-
turing, high economic efficiency, quick connection, easy transportation, reduced fuel consumption
during installation, maintenance, and most importantly, the ability to produce piles of the required
length according to the requirements of structural engineering, in difficult ground conditions of
construction site.

In this thesis joint piles with cross section 400 x 400 mm with pin-joined connection was considered
and their interaction with the soil of Western Kazakhstan was analyzed.

The study started with dynamic tests using the PDA method. The PDA is a semi-empirical
tool to interpret pile capacity. Although this method was developed based on stress wave theory
to analyze the vertical load behavior during pile driving, there are a couple of physical quantities
that are difficult to identify and calibrate in practice. The difference between the kinematics exerted
during pile driving into soils and the static loading resistance of the pile-soil system needs to be
carefully assessed.

Dynamic load test (or PDA test) has become a conventional pile test procedure for estimating pile
capacity and pile integrity for the driven pile. The obtained pile capacity generally shows tolerable
similarity with the static load bearing capacity. The most considerable advantages are the cost of
the test is much cheaper as compared with the cost of common static load test and the duration of
the test is very short.

Following the PDA tests, piles were tested by applying static loads. A static load test (SLT)
allows for the determination of the degree of pile settlement, depending on the load applied over
time, and facilitates the creation of load-settlement curves.

There are many interpretation methods that can be used to analyze the pile static load test data.
In this study, Davisson, Chin, Fuller and Hoy, Butler and Hoy, De Beer, Decourt Extrapolation
methods, discussed in greater detail by Fellenius [1, 2|, were adopted to assess the pile capacities.

The aforementioned interpretation methods are empirical in nature. In order to verify their
results, the pile capacities using simple calculations were also made involving analytical equations
for pile capacity. There are many different versions of such equations for pile capacity computations;
all of these involve some estimation of the friction and the end bearing resistance. The analytical
approach used in this study followed the Kazakhstani standard “Pile foundations” [3].

Pile capacities obtained from the APILE analysis [4] can be also verified. The APILE analysis
is based on the finite difference analysis of a single pile under vertical loading. The so-called t-z
and Q-z curves representing the load transfer and the displacement of the soil along the shaft and
at the pile tip were used to model the nonlinear soil behavior in response to pile loading. Such
analyses, which can provide an approximate computer-based stress-deformation analysis, have been
increasingly adopted in routine design of piles. Of course, the reliability and applicability of such
solutions depend on the modeling assumptions and on the model parameter values used in the
analysis.

For the analysis of tests and calculations of the bearing capacity of piles according to analytical
methods, soil data is necessary. The occurrence and distribution of soils in nature varies from location
to location. The type of soil depends on the rock type, its mineral constituents and the climatic
regime of the area. Soils are used as construction materials or the civil engineering structures are
founded in or on the surface of the earth. Geotechnical properties of soils influence the stability of
civil engineering structures. Most of the geotechnical properties of soils influence to each other.

The civil engineering structures are founded below or on the surface of the earth. For their
stability, suitable foundation soil is required. To check the suitability of soil to be used as foundation
or as construction materials, its properties are required to be assessed. As per different researchers,
assessment of geotechnical properties of subsoil at project site is necessary for generating relevant
input data for design and construction of foundations for the proposed structures. Researchers [5-8|
have stated that proper design and construction of civil engineering structures prevent an adverse
environmental impact or structural failure or post construction problems.
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Information about the surface and sub-surface features is essential for the design of structures
and for planning construction techniques. When buildings impose very heavy loads and the zone of
influence is very deep, it would be desirable to invest some amount on sub-surface exploration than
to overdesign the building and make it costlier. For complex projects involving heavy structures,
such as bridges, dams, multi-storey buildings, it is essential to have detail exploration. The purpose
of detailed explorations is to determine the engineering properties of the soils for different strata.

When the foundations of any structure are constructed on compressible soil, it leads to settlement.
Knowledge of the rate at which the compression of the soil takes place is essential from design
consideration. The properties of the soil such as plasticity, compressibility or strength of the soil
always affect the design in the construction. Lack of understanding of the properties of the soil can
lead to the construction errors. The suitability of soil for a particular use should be determined
based on its engineering characteristics and not on visual inspection or apparent similarity to other
soils. The loading capability of soil depends upon the type of soil.

Characteristics of the construction study field. Kazakhstan is the world’s ninth biggest
country by size and the largest landlocked country, and it is the essential transportation hub be-
tween Russia, Central Asia, China and Europe. There are large oil and gas reserves in the West
Kazakhstan, and the Tengiz oil field is one of the largest. In 2017, new Cargo Transportation Route
was constructed from the Northeast Caspian Sea to Tengiz for creating access channel to the new
facility at the port of Prorva, which was designed as a berth for offloading heavy vessels and barges
delivered by marine transport. The berth was given by a project name of Cargo Offloading Facility
(COF).

COF is an essential strategic project for the expansion of oil fields. COF is located along the quay
and represents a special reinforced concrete surface supporting the large cranes needed to unload
cargo handling bulky and general cargo. Sheet pile walls surrounds COF surface. According to
the design drawings, COF construction site was planned to be installed by precast concrete joint
piles (PCJP). This was the first experience of installing such type of piles in Kazakhstan. Applying
PCJPs for the first time demanded a comprehensive approach. Therefore, it was decided to first
conduct their tests in a pilot site. In this study, the pilot site and COF site are marked as A and B.

Engineering-geological structure of the construction area. The project area is located
along the east coast of the North East Caspian Sea, both onshore and offshore, near the Prorva
oilfield, Kazakhstan.

The aim of the subsurface investigation was to obtain a detailed understanding of the engineering
and geological properties of the soil/rock strata and groundwater conditions. Soil exploration tech-
niques include in-situ and laboratory testing, appraisal of sub-soil characteristics and evaluation of
bearing capacity.

First sequence of the New Caspian (Holocene unlithified clastic sediments of marine origin —
mQ4nk, developed as a sedimentary cover both on land and in the marine part of the designed
route. The seabed surface within the route zone is covered by a thin layer of ooze with sand and
shells (GE-2), or by fine clayey sand (GE-3). Lower, down the section there are fine and medium-
size sands (GE-8) with inter-beds of soft- tight plastic clays and loams (GE-7). The sediments are
water saturated and saline, salinization is quite intense with addition of carbonates and gypsum.
Their colour is mainly grey with hues variations.

Second sequence — Khvalyn (upper Pleistocene) unlithified clastic sediments of marine origin —
mQ3hv, forming a lower part of the section studied by boreholes. The Khvalyn sediments are
represented by soft-tight plastic loams (GE-9) and semi-solid (GE-10) with alternation of fine and
powder-like sands (GE-8). The sediments are quite saline, salinization is intense with addition of
carbonates and gypsum. The sediments swell easily.

Installation of precast concrete joint piles. The leader boreholes were made before instal-
lation of piles. The leader well is a well created for the subsequent immersion of a precast concrete
pile. Leader wells are guide holes in the ground, greatly facilitating the process of sinking piles.
The leader drilling allows piles to sink in vertical direction to a certain depth to reduce the noises
occurred during the pile driving. The boreholes were made with pre-augering and pre-drilling meth-
ods. The pre-augering was executed by clockwise rotating auger insertion up to designated depth
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TABLE 1 — Geological-engineering structure at construction site

Geotechnical| Thickness | Geological | Soil type | Ysat, Static probing
elements of layer, m | Formation EN/m?
¢7deg C7 Ea Slu
kPa mPa | kPa
GE 2 0.5 new SILT, 19.3 9.4 7.21 2.26 18
Caspian slightly
organic,
calcareous
GE 3 4 new SAND, 20.2 1.5 4.86 6.62 -
Caspian silty,
calcareous
GE 7 4 late CLAY, 19.1 4.7 9.57 2.16 17
Khvalynian| silty,
calcareous
GE 8 4 inter SAND, 20.0 1.8 1.65 27.67 |-
Khvalynian| silty,
calcareous
GE 9 5 early CLAY, 20.6 3.8 6.36 12.95 | 150
Khvalynian| silty,
calcareous
GE 10 10 early CLAY, 20.2 4.7 4.94 38.72 | 150
Khvalynian| silty,
calcareous

and by removing rotating auger in counterclockwise direction. With this method, a few amount of
soil was removed from borehole by a fully hydraulic, self-erecting drilling rig Soilmec CM-70. In the
pre-drilling method removing was performed without rotation by Rotary Drilling Rig Bauer-28.

This technology makes it possible not only to reduce the resistance of the soil, which makes
it possible to immerse piles to a greater depth, but also contributes to a significant reduction in
vibration loads. The depth and diameter of the leader well are determined based on the dimensions
of the immersed pile. The depth of the well should be no more than 90 % of the pile length, and the
diameter should be 30-50 mm less than the diameter of the reinforced concrete structure. Leader
wells are used to reduce the time of installation of the pile foundation, to ensure better safety of
the piles, to ensure the design parameters of the depth of the piles, and also to reduce the time to
overcome layers of soil of high density. Pile diving is carried out in specially drilled wells at the site
of the installation. Such wells are called leader. The diameter of the leader well should be 5 cm less
than the diameter of a round pile or a square diagonal pile.

Leader drilling is performed immediately before the pile is immersed in the ground. Due to the
reduction of the dynamic load on the pile, reduction of noise and vibration pollution, this technology
is being used more and more often. The drilling process is carried out by pile tools, which are
equipped with drilling rotators instead of pile hammers. Observance of vertical drilling is a key
indicator of the quality of work performance. This is what is provided by the rotators.

Precast concrete joint piles with a total length of 27.5 m. are applied for COF and precast concrete
joint piles with total length of 25.5 m. were tested in pilot site.

Precast concrete joint piles are composed of two segments with cross-section at 40 cm x 40 cm:
the bottom segment with length of 16.0 m and upper segment length: 11.5 m., for pilot site 9.5m.

For pile driving will be applying pile driving rig Junttan PM-25HD and Junttan PM-25LC with
hydraulic hammer HHK-7A and HHK-9A.

Piles were coated by corrosion protection material (bituminous) and marked by cross-lines every
0.25 m.
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Before driving the bottom segment, the pile top was attached by nylon plate (Emeca) with yield
stress of 72 MPa and thickness of 6 cm (Fig. 1la). For driving upper segment was used wood with
thickness 20 cm (Fig. 1b). The hammer helmet was attached by wooden plate. Both plates were
needed to preserve pile head in a good condition.

Ficure 1 — Nylon driving plate (a); Wood with thickness 20 cm (b)

The head of bottom segment and the bottom of upper segment had steel plates Emeca 3-Minute
Splice, which had jointing and locking mechanisms. Two female (socket) and two male (stud) locking
mechanisms are welded on opposite sides of each base plate (Fig. 2).

FIGURE 2 — Two female (socket) and two male (stud) locking mechanisms

Locking mechanisms are welded to long pieces of reinforcing bar. Two segments of precast concrete
joint pile were gathered by the four locking pins (Fig. 3).

Field tests.There were seven PCJPs tested in the field: three in the construction site A and four
in the construction site B. All the piles were tested by PDA (while driving) and SLT (after 5 days
for each) methods. In the study, piles were given by identification codes, e.g. A1, which stands for
the mark of construction site and sequential number.

The Pile Driving Analyzer (PDA) system is the most widely employed system for Dynamic Load
Testing and Pile Driving Monitoring in the world. High Strain Dynamic Load Tests, also called
PDA tests, assess the capacity of several piles in a single day. Pile Driving Analyzer systems also
evaluate shaft integrity, driving stresses, and hammer energy when monitoring installation.
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Ficure 3 — Installation of two segments of precast concrete joint pile

In this case, dynamic tests using PDA were carried out on joint piles in a total of 62 pieces, but
7 piles were taken for the study, as they were later subjected to static tests of the soil with piles to
determine the bearing capacity.

Dynamic tests of piles were carried out while driving piles. Before the test, work is underway to
prepare the piles, pair of accelerometers and strain transducers are attached to the pile at 15 meters
from two sides, which are connected to the PDA using cables with cables, piles are entered type,
cross section, diameter and length of the leader well).

Dynamic tests were carried out on two parts of joint reinforced concrete piles separately, and
the results of the bearing capacity were determined automatically by the program as an average
value. After driving the first part of the joint pile, a pair of accelerometers and strain transducers
were attached to the second part of the pile at 8 meters, the data of the piles were entered into the
program, and the PDA dynamic tests were continued.

After the execution of field part of dynamic test, selected blow data (often one of the last blows)
are analyzed in the computer program CAPWAP (Case Pile Wave Analysis Program), which is
based on wave equation. Pile model and soil model is initiated with measured value of pile velocity
(Vmeasured(t)). The result of CAPWAP analysis is calculated response (Fcalculated(t)), which
in the case of perfectly accurate pile and soil model data should be completely identical with the
measured force curve [9].

Static loading tests of PCJPs were carried out according to the requirements of ASTM D1143 —
Standard Test Methods for Deep Foundations Under Static Axial Compressive Load [10].

Bearing capacity from interpretation methods. Following the PDA tests, piles were tested
by applying static loads. A static load test (SLT) provides the evaluation of the degree of pile
settlement, depending on the load applied over time, and facilitates the creation of load-settlement
curves. Many interpretation methods can be used to analyze the static pile load test data. In this
study, a number of such methods were accepted to identify the pile capacities.

An estimation of the bearing capacity of tested PCJPs was performed by the following methods:
Davisson, Chin, De Beer, Fuller and Hoy, Butler and Hoy, and Decourt Extrapolation [1, 2.

Figure 4 compares the results obtained using the six methods considered herein. From a compar-
ison of these results, it is evident that the Chin and Decourt methods give similar results and show
the highest values for pile capacity. The Butler and Hoy method [1] gives the lowest pile capacity.
The Davisson, De Beer, and Fuller and Hoy methods [2| fall in between these two extremes.

Bearing capacity from Kazakhstani standard. Depending on whether the pile bottom rests
within a certain soil layer or leans on rocky soil, driven piles are divided into hanging or standing
correspondingly. PCJPs considered within current study signify the hanging one.

For hanging piles, SNiP RK Pile foundation [3] regulates hand calculations of bearing capacity
representing an aggregate of end bearing capacity and pile lateral surface friction against soil layers.
This statement is formulated as an equation, listed below:

Fy=7e(YerRA+ 1Y er fili) (1)
where F,; — pile bearing capacity;
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LOAD, kN

5000 —

4000 —

3000 —

2000 —

1000 —

COMPARISON of RESULTS

CHIN, 5000

DECOURT, 4931

FULLER&HOY, 3012
DAVIDSON, 2873

BUTLER&HOY, 2279
DE BEER, 2322

— Pile A1

- Bearing capacity, kN

4 8 12 16 20
SETTLEMENT, mm

LOAD, kN

2000 —

1600 —f

1200 —

800 —

400 —

COMPARISON of RESULTS

CHIN, 2000
DECOURT, 1836

DAVIDSON, 1223

FULLER&HOY, 1070 DE BEER, 1132

BUTLER&HQY, 656

— Pile B1
* Bearing capacity, kN

4 8 12 16 20
SETTLEMENT, mm

Ficure 4 — Comparison of the pile capacities obtained by interpretation methods

~v. — coefficient of pile operating conditions in soil;

R — design resistance of soil on pile toe taken according to table 1 [3];

A-— area of pile cross section;

u — outer perimeter of pile cross-section;

fi — design resistance of i-soil layer on pile lateral surface taken according to table 2 [3];

h; — thickness of i-soil layer contacting with pile lateral surface;

ver — coefficient of soil operating conditions on pile toe taken according to table 3 [3];

Yef — coefficient of soil operating conditions by pile surface according to table 3 |3].

The difference in the bearing capacity of piles depends on the depth of the pile.

Bearing capacity from APILE Analysis. The interaction among the piles and the surround-
ing soil are complex. Pile driving generally alters the character of the soil and intense strains are set
up locally near the piles. The load transfer mechanics (side friction and tip resistance from soils)
vary with many factors such as the types of soils, the installation method, the pile material, the pile
geometry and others. Because of the inherent complexities of pile behavior, it is necessary to use
practical semi-empirical methods of design, and to focus attention on significant factors rather than
minor or peripheral details. APILE utilizes two related codes to provide the user with information
on the behavior of driven piles under axial loading.

APILE is a special-purpose program based on rational procedures for analyzing a driven pile
under axial loading. The program computes settlement of the top and base of the driven pile as
a function of axial loading, along with the distribution of axial load along the length of the pile.
Program APILE has the following features that are designed to enhance the ability of the engineer
to obtain usable results.

Precast concrete joint pile bearing capacities obtained from the APILE analysis were also made.
The APILE analysis was suggested based on finite difference solution for single pile under vertical
loadings. The so called t-z and Q-z curves representing the load transfers and the displacements of
the soils along the shaft and at the pile tip are used to model the nonlinear soil behaviors under
the pile loads. Such analysis which can provide a numerical solution based on stress deformation
analysis has been popularly adopted in the routine design. Of course, the reliability and applicability
of such solution is based on how good the model and the model parameters can be controlled in the
analysis.

Engineers can receive from APILE program information about load transfer, skin friction, end
bearing, graphics of load-settlement curves, bearing capacity and pile penetration depth by using
four methods: American Petroleum Institute (API), U.S. Federal Highway Administration (FHWA),
U.S. Army Corps of Engineers (USACE), and Lambda method.
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Discussions. Seven precast concrete joint piles were tested at construction and pilot site. All
the piles were first tested by dynamic test by the PDA method (while driving) and, five days after
driving, by a static loading test.

Estimates of bearing capacity of the PCJPs tested at construction site A (where the maximum
applied load was 3278 kN) by a variety of interpretation methods showed that the Chin and Decourt
methods gave the highest values. The remaining interpretation methods provided results more or
less similar (2000 3000 kN) to those obtained from the APILE analyses, PDA, and hand calculations.

Meanwhile, the bearing capacities of PCJPs at construction site B (where the maximum working
load was 1639 kN) obtained using the De Beer, Fuller and Hoy, and Butler and Hoy methods,
were considerably lower than those obtained from the APILE analyses, PDA, and hand calculations
(Table 1, illustrated in fig. 5, 6).

Obtained data from dynamic tests were analyzed by Case Method & iCAP in the software
PDIPLOT?2.

Load-settlement curve which received from static load test data was considered and bearing ca-
pacity was identified by six interpretation methods: Davisson, Chin, De Beer, Fuller and Hoy, Butler
and Hoy, and Decourt Extrapolation.

Calculation of bearing capacity were made by equation in Kazakhstani standard where pile lateral
surface friction against soil layer counts towards.

In order to prove their results, pile capacities were determinate by APILE analysis software. The
APILE analysis is based on the finite difference output of a single pile under vertical loading.

Construction site A

5000
4500 -
4000
3500
3000
2500
2000
1500
1000 ~
500
0
Chin, De Beer Davidson | Fuller and | Butler and PDA APILE, Hand
Decourt, Hoy Hoy average | calculation
average
EAL 4966 3000 2870 2500 2100 2202 2291 2836
A7 4812 3250 2500 2900 2208 1768 2544 3043
EA3 4954 2714 2747, 2500 2520 2457 2045 2670

Ficure 5 — Comparison of pile capacities at construction sites A

Conclusions. Based on the results of this study the following conclusions are made.

1. According to the results obtained from the seven field tests of piles by dynamic and static
loads at the construction site of Cargo offloading facilities and the pilot site, it is considered the
dynamic tests by PDA for application of identification of bearing capacity of precast concrete joint
pile. Because the results of PDA show the similarity with static loading test, analytical methods
as APILE analysis and calculation by equation from Kazakhstani standard. Dynamic test by PDA
is economical and time saving. Although SLT is reliable but this test is very expensive and time
consuming, hence researchers have been trying to come up with other efficient approaches.
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Construction site B

3500
3000
2500
2000
1500
1000
500
0 .
Chin, De Beer | Fullerand | Butler and PDA APILE, Hand
Decourt, Hay Hay average | calculation
average
EB1 1918 1750 1000 643 2518 2217 2828
mB2 2528 1750 1000 967 2203 2148 2794
aB3 3326 1000 1300 980 2502 2217 2846
HB4 2498 963 1391 500 1722 2217 2840

Ficure 6 — Comparison of pile capacities at construction sites B

2. The bearing capacity of precast concrete joint pile from static loading test data can be de-
termined by conventional methods as Davisson, Chin, De Beer, Fuller and Hoy, Butler and Hoy.
However, they are more appropriate for interpretation of high static loading test data, where settle-
ments are bigger.

3. Estimation of bearing capacity of precast concrete joint pile can be made by APILE analysis
program and equation from Kazakhstani standard.
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K.B. Boprekosa

JI.H.l'ymunes amvmdazo. Bypaszus yammok ynusepcumemi, Hyp-Cyaman, Kasakeman
Barsic Kazakcranga >XKyKTepZi Tycipy FUMapaThIHBIH KYPbIJIBICBIHAA KypaMa TeMip6eToHabl KaJaiapabl
KOJIJaHy ToxKipubeci

Apparna: Maxkanaga Kacnwmit tenizinig Conrycrik-IIIbiFbic karajayblHga opHaJackaH IIpopBa TOPTBIHBIH, KYPBIILIC
aJlaHBIHIAFbGl KypaMma TeMipOeTOHAbI KaJajlapAbl KOJIJAHy »KOHE OJIapALIH KeTepymr KabljierTismirin aHbIKTay Mocesaeci
KapacTeIpbuiapl. 2Kaanbl y3blHABIFEL 27,5 M., kesjueHeH kKumachl 40x40 cMm Kypama TeMipOeTOHIbI KajaJjiap aJFall peT
Barbsic Kazakcran 06/IbICHIHBIH KYPBLIBIC aJaHbIHIA KOIIAHbLLIbL. Kypama TeMipbeTOHIBI Kalaaapably, KoTepyni KabiaerTiiir
APILE analysis koMmmnbioTep OGarjapJ/aMachblHjia >KoHE Ka3aKCTaHJBIK CTaHJApTThl ecelnTey oJIiCTEPIMEH YKoHEe KaJlaslap.ibl
kary kesinge PDA (pile driving analyzer) numamwkanblk ogiciMen aHbIKTasael. Tanmay kesimme PDA (pile driving ana-
lyzer) munamukanslk ozmiciven, APILE analysis »koHe KasaKCTaHJbIK CTaHIAPTTHI €CENTey OJiCTepIMEH aJIbIHFaH HOTHIKeJIep
YKcac ekeHJiri aHbIKTasabl. Makajamga YChIHBUIFAH 9JiCTepi KaJdaJiap/blH KeTepylll KablJeTTIiriH aHbIKTay VIIH KOHE
KarbllaThlH KajgauapaplH Barbic Kasakcran Kypgesi TombIpak »KarJgaiblH/Ia e3apa 9PEKeTTECTINH Tajay VIIH KOJIIaHyFa
bonaner. 2Kyprizinren ecenreynepai eckepe orbipbiii, APILE analysis-ti >kobanay kesinuge xkoHe PDA nuHaMuKaJbiK, o/1iciH
TiKeJel JaJIaJIbIK, YKar1aiga KaJaaapabl CbIHAKTaH OrTKI3reH/ie KOJIJaHyFa YChIHYFa OO0Iabl.

Tyiiin ce3mep: xKypama temipberonmsr Kaganap, APILE analysis, PDA, kerepymi kabizerrimik.

K.B. Boprekosa

Eepasutickutl nayuonarvhowld yrusepcumem umernu JI.H. lymunesa, Hyp-Cyaman, Kasaxcmar
OmnbIT IPUMEHEHHNS COCTABHBIX >KeJIe300€TOHHBIX CBall B CTPOUTEJBCTBE COOPY>KEHUsI Pasrpy3KU I'py30B B
Banagnom Kazaxcrane

Annoranusi: B craTbe paccMaTpuBaeTcsl ONBIT IPUMEHEHHSI COCTABHBIX YKeJIE300€TOHHBIX CBail Ha CTPOMTEIBHON IO IKe
nopra IIpopma, pacnonoxennoro B Cepepo-Bocrounom mnobepexxkpe KacnuicKoro Mopst u NPOBOJIUTCH AaHAJIN3 HeCyIlei
criocobrocTr. CocTaBHBIE KeJIe300eTOHHBIE cBau OOIIel AauHOi 27,5 M monepednbiM cederHneM 40x40 cMm ObLIM NIPUMEHEHbBI
BIIEPBBIE HA CTPOUTEJIbHOM IIoIagke 3anaaaoro Kaszaxcrana. Hecymas criocobHOCTS cBail Obliia OllpeiesieHa BhIYUCIUTEIbHBIMU
Mmeromamu, Takumu Kak APILE analysis n ka3axcTaHCKH CTaHIApTHBIA METOZ, a Tak)Ke JuHaMudeckuMm Merogom PDA (pile
driving analyzer) npu 3auske cBail. AHaJn3 NOKa3aJ, YTO PE3yJIBTATHI MOJMydYeHHbIe nuHammaeckuMm merogom PDA; APILE
analysis ¥ pacueTHBIM METOZOM COIVIACHO Ka3aXCTAHCKOMY CTAaHIAPTY SBJISIOTCS CXOKUMH. ONHMCAaHHBIE B CTATHE METOIBI MOTYT
OBbITh IPUMEHEHBI [IJIsI OIPEJEJIEHUs] HECYINeil CIIOCOOHOCTH CBall M aHAJIN3a B3aMMOJEHCTBHUsS 3a0MBHBIX CBail CO CJIOXKHBIMU
TPYHTOBBIMU yCJIOBUsIME 3anajaHoro Kaszaxcrada. Y4YuTbhiBasl IIPOBEJIEHHBIE pacdeTbl MOXKHO pekomeHnsioBarb APILE analysis
JIJ1Sl KCTIOJIb30BAHMS [IPU MPOEKTUPOBAHUY U nuHaMudeckuii meron PDA nyia TecTupoBanus cBait HEOCPEJICTBEHHO TP TIOJIEBBIX
YCJIOBHSIX.

KuaroueBble ciioBa: cocraBHble kejie3o0eronnbie cean, APILE analysis, PDA, Hecymasi ciocoGHOCTb.
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«JI.H. 'ymuniseB arpinmarsl Eypasusi yaTThIK yHUBepcuTeTiHiH Xabapuibicbl. TeXHUKAJIBIK FBIIIBIMAAD >KOHE
TEXHAJIOTUSJIAP CEePUSIChI» >KYPHAJIBIH/A MaKaJIa >KapusJjay epe>keci

1. 2Kypnan makcarbl. TexHuka »KoHe TEXHAJIOTUSIHBIH OapJIblK GarbITTarbl (ecenTey TEeXHUKACHI, KYPBLIbIC, COYJIeT,
reOTeXHUKA, TIEOCHHTETHKA, KOJIK, MAIIMHAKYDPACTBIPY, SHEPreTuKa, cepTuduKaTTay »KOHE CTaHIApTTay) CaJaaapbIHBIH
TEOPUSJIBIK, >KOHE IKCIIEPUMEHTAJIIbl 3epTTey/iepi OOUBIHINIA MYKHUSAT TEKCEPYIEH OTKEH FBIIBIMHU KYHIBLIBIFBI Oap Makajajap
KAPUSLIAY.

2. ZKypnanjga mMakaja »KapusiylayIlibl aBTOP MaKaJaHbIH KOJI KOHbLIFaH Oip JaHa Kara3 HYCKAcChIH I'bLIbIMU 6acChLIBIMIAD
Gemimine (penakuumara, mekemxkaiipr: 010008, Kasakcran Pecny6snkacer, Acrana kamnacel, K. Cornaes kemeci, 2, JI.H. I'ymuses
arbiHgarbl Eypasus yiuTThIK yHuBepcutTeri, Bac rumapar, 408 kabuner) »koHe vest techsci@enu.kz SJIEKTPOHIBIK, [OMITACHIHA
Word, Tex, PDF ddopmarrapbiagarsl HycKaJapblH Kibepy kaxkeT. Makasia MOTiHIHIH Kara3 HYCKAChl MEH 3JIEKTPOHJIbI
HycKaJsapbl Oipaeit 6omynapbl Kaxker. CoHBIMEH KaTap, MakKajlaMeH 6ipre peakinusara aBTOpJiap 1JIecle XaT TalCbhIPabl.
Makasnaiap Ka3ak, OpbIC, aFbLIIILIH TLIAePiHIe KaObLIIaHaIbI.

3. ABTOpAbIH KoJika3baHbl pegakuusara »>Kibepyi makasaubig, JI.H. 'ymuaeB arbiHgarbl Eypasusi yiTTbIK
yHuBepcurerinig XabapuisicbiHAa bacyra KediciMmin, mieres TinmiHe ayaapbeuibin KaiiTa OachliaybIHa Kedsricimin
Ginaipeni. ABTOp MakaJlaHbI pelakIusira >Ki6epy apKbLIbl aBTOP TypPaJibl M3JIMETTIH AYPbICTBIFbIHA, MaKaJjia
KewlipisMerenairine (myarnarThiH >KOKTBIFbIHA) >KoHe 6acKa [1a 3aHCBI3 KelllipMesepAiH *KOKThIFbIHA Kemijgeme
Gepeni.

4. Maxkasanbig kesemi 18 Gerren acmayra tuic (6 6erren Gacram).

5. MakaJiaHbIH KYPbIJIBIMbI

FTAMPK http://grnti.ru/

Aemop(nap)dvir, ambvi-Hcons

Mexemenir, moavx, amaysvt, Kaaacv, memaexemi (erep apropsap o9pTYpJll MEKeMene »KYMBIC XKacaliThH 6osca, OHZa
Op aBTOP MEH OHBIH, )KYMBIC MeKeMeci KacblHa Gipzeit 6esri KoMblLy Kepek)

Aemop(aap)dvr, E-mail-v

Maxana amayst

Annomayus (100-200 ces; dopmysiacss, MaKaIaHbIH aTayblH MeliHIIe KaliTasaMmaybl KaxkeT; osgebuerrepre ciiremesep
GosMaybl KarkeT; MaKaJaHbIH KyPbUIBICHIH (Kipicie /MakajiaHblH, MakcaTbl/ MiHIETTepl /KapaCThIPbUIBII OTHIPFAH CYDPaKTbIH
TapUXbl, 3€PTTEY OIICTEP], HOTUKEJEP/TaJKblIay, KOPBITBIHIBI) CaKTall OTBHIPBIN, MaKaJAHBIH KbICKAIla Ma3MyHbl Gepiiyi
KAKer).

Tytitn ce3dep (6-8 ce3 me ce3 ripkeci. TyiliH ce3zgep Makajga Ma3MyHBIH KOpCeTil, MeHiHIIE MakKaJja araybl MeH
AHHOTAIUAAFBl CO3/Ep/l KalTanaMmail, MakajJa MasMyHBIHIAFB CO3ep/i KoJsmaHy KaxeT. COHBIMEH KarTap, aKIapaTThIK-
i3mectipy »Kyiesepinie MaKaJaHbl XKEHIJ TabyFa MYMKIH/IK GepeTiH FBUIBIM CajlajapblHbIH TEPMHUHJEPIH KOJJAHy KaxKer).

Hezizei wmomin MaKaJaHbIH MakcaTbl/ MiHZeTTepi/ KapacTHIPBUIBII OTBIPFAH CYPAKTBIH TapUXbl,  3€pTTEy
9JIicTepi,HoTHUIKEIED / TATIKBIIAY, KOPBITBIH/BI 6OIIMIEPIH KAMTYbBI KaXKeT.

Tabauua, cypemmep — aTaJFaHHAH KeiliH OPHAJIACTBIPbLIA/Ibl. Op Tab/IuIA, CyPeT KAaChIH/a OHBIH aTajlybl O0JIybl KaXKeT.
Cyper aflKbIH, CKAaHEP/IEH OTIEreH OOIybI KEPeK.

Makanagarsl popmyaaaap TEK MOTIHIE oJlapra ciiteMe Gepijice FaHa HOMEDJIEHEI].

2Kasmnbr KosiianbicTa 6ap abbpesuamypanap MeH KblcKapmyaapoar 6ackajapbl MIHIETTI Typ/e ajFall KOJIIaHFaHIa
Tycinaipinyi 6epinyi kaxer. Kapotcviaali komex mypaas, aknapar Oipiniii 6erre KkepceTiiesi.

Odebuemmep Mmizimi

Moringe oaibuerTepre ciremesniep TiKKakara ajabiHa pl. MoTingeri opebuerrep Tizimine cisrremesniep/ i HOMEpJIEHY1 MOTiH e
KOJIZIAHBLIY bIHA KATBICTBI XKYPrisiijie: MoTiH/e Ke3/jecKeH d1ebieTKe ajralikpl ciireMe 1] apkpuibl, ekinmi cinreme [2] apKbLibt
T.C.C. XKYprisinemui.

Kiranka »kacaJaTblH CliTeMesep/ie KOJJaHbUIFaH GeTTTepi Je KepceTinmyl kepek (Mbicassl, [1, 45 Ger|). 2KapusnanGaran
enbekTepre cinremernep kacaimaiipl. COHBIMEH KaTap, PeleH3UsilaH OTIENUTIiH O6acbLIbIMIApFa J1a ClareMesep KacajMab bl
(omebuerrep TisiMiH, saebueTTep TIZIMIHIH AFBUIMIBIHIIA d3ipJIey Yy/rijepiH TOMeHIeri MakaaaHbl POCIM/IEY YIriCiHEH KapaHbi3).

Makasia coHpIHIArBI daebuerrep TiziMiHeH Keilin 6ubauoepaPuasviy MaAtMeMMEDP OPBIC XKOHE aFbLUINIBIH Tulinge (erep
Makaja Ka3ak TiTiHIe Ka3blica), Kasak »KoHe arblIIbIH TiaiHge (erep Makasa OpbIC TiMiHIE »Ka3bliIca), OPBIC YKOHE Ka3ak
Tiniage (erep MakaJsa aFbUIIBIH TiMiHAE *Ka3bLIFaH Gosica) Gepinexi.

Asmopaap mypaavt Maaimem: aBTOPIBIH ATbI-?KOHI, FBIIBIMU aTarbl, KbI3METI, YKYMbIC OPHBI, YKYMBIC OPHBIHBIH MEKEH-
2Kaifpl, TeesdoH, e-mail — Ka3aK, OpbIC 2KOHE AFBUIMIBIH TiTAEPIHAE TOJTHIPBLIALEL.

6. Kokazba MYKHAT TeKcepinreH 0osybl KaxkeT. TexHUKaJIBIK TajalTapra cail KeJMereH KoJskasbaJsiap KaiiTa eHIeyre
Kafitapsuiansl. KosrkasbaHbly KafTapblIybl OHBIH 2KypHAaIAa 6acbuIyblHa Kibepityin 6inmipmeiini.

7. Pejnaknusra TyCKeH MakaJja KaOblk, (aHOHMM/JI) Tekcepyre »Kibepineni. BapJsbik perensusiiap aBrop/apra »Kibepiiei.
ABTOD (pereH3enT MaKaIaHbl Ty3eTyre YChIHBIC GepreH XKarFaaiiia) il KyH apasibIFbIHIa KaliTa Kapall, KOJKasoaHblH Ty3eTIreH
HYCKACBIH peJlaKkiiusira Kaira »Kibepyl Kepek.

PenensenT »xkapamcbI3 Jlell TaHbBIFAH MaKaJja KafiTapa KapacThIpbLIManabl. MaKajaHblH TY3€TIIreH HYCKAChl MEH aBTOD/IbIH,
peleH3eHTKe Kayabbl peakiusra Kibepiiemi.

8. Tesiemakpl. BacbuibiMFa PYKCAT €TLITeH MaKaJia aBTOPJIapbIHA TOJIEM YKacay TypaJibl eckeprisieni. Temem kenemi 4500
Tenre — EYY kpi3Merkepiiepi yirin »koHe 5500 TeHre 6acka yilbIM KbI3METKEpPJIEPiHE.

PekBusuror:

1)PT'TI IIXB "EBpasuiickuii Hanuonaubublii yausepcurer umenu JIL.H. I'ymunesa MOH PK

AO "Bank IlearpKpenut"

BUK 6anka: KCJIBKZKX

NUK: KZ978562203105747338

Ko6e 16

Kunu 859- 3a crarsro

)PT'II ITIXB "Espasuiickuii Hanponanbuelii yausepcurer uMenn JI.H. T'ymunresa MOH PK AO "Bank RBK"
Buk 6anka: KINCKZKA
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NNK: KZ498210439858161073

Ko6e 16

Kuu 859 - 3a crarbio

)PI'II IIXB "Espasuiickuil Hanponanbublii yauusepcurer umenu JI.H. 'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NNK: KZ599650000040502847

Ké6e 16

Knn 859 - 3a crareio

)PT'II IIXB "Espasuiickuii nanponasnbubiii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "Haponusiit Bank Kazaxcran"
BUK Banka: HSBKKZKX

NNK: KZ946010111000382181

Kb6e 16

Kun 859.

"3a nybaukamuio B Becrauke EHY @O asropa"
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National University.
Technical Science and Technology series"

1. Purpose of the journal. Publication of carefully selected original scientific works devoted to scientific issues in all areas
of engineering and technology: construction, architecture, geotechnics, geosynthesis, transport, engineering, energy, certification
and standardization, computer technology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version) in one copy,
signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan, Astana, Satpayev St.,
2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail wvest techsci@enu.kz in Word, PDF
and Tex format. At the same time, the correspondence between Tex-version, Word-version, PDF-version and the hard copy
must be strictly maintained. And authors also need to provide the cover letter of the author(s).

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right of the
Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language. Submitting the text of the work for publication in the journal, the author
guarantees the correctness of all information about himself, the lack of plagiarism and other forms of improper
borrowing in the article, the proper formulation of all borrowings of text, tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

IRSTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put the same
icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it should not
contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article - introduction/
problem statement/ goals/ history, research methods, results /discussion, conclusion).

Key words (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient to
find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the
text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the mention
in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc. The reference to
the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45 p.]).
References to unpublished works are not allowed.

Unreasonable references to unreviewed publications (examples of the description of the list of literature, descriptions of the
list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days.

Articles that receive a negative review for a second review are not accepted. Corrected versions of articles and the author’s
response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to the editorial boards
of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.

8. Payment. Authors who have received a positive conclusion for publication should make payment on the following
requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):

PexBusutsr:

1)PT'TI IIXB "Espasuiickuii Hanponaubublii yausepcurer umenn JI.H. M'ymunesa MOH PK

AO "Bank llearp Kpeaut"

BUK 6anka: KCIBKZKX

NUK: KZ978562203105747338

K6e 16

Knnu 859- 3a crareio

2)PT'II 1IXB "Espaswuiickuit narmonanbubiii yausepcurer umenu JI.H. T'ymunesa MOH PK AO "Bank RBK"
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Buk 6anka: KINCKZKA

NUK: KZ498210439858161073

K6e 16

Kmu 859 - 3a crarsio

3)PI'II [IXB "Espasuiickuii nanmonanbubiii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NNK: KZ599650000040502847

Ko6e 16

Kuu 859 - 3a crarbio

4)PT'II IIXB "EBpaswuiickuii HannoHanbublil yausepcurer umenn JI.H. Tymunesa MOH PK AO "Hapoansiii Bank Kaszaxcran"
BUK Banka: HSBKKZKX

NUK: KZ946010111000382181

Ké6e 16

Kun 859.

st corpyauukoB EHY - 4500 Tenre, mjist croponaux opranu3anuii - 5500 Tenre

"3a nybaukamuio B Becrauke EHY @O asropa"
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J.Carsky, Zh. M. Kuanyshbayev, M. I. Arpabekov, T. B. Suleimenov

ITosoxkeHne 0 PyKONUCSX, IPECTABIsIeMbIX B >KypHaJ «BectHuk EBpasmuiickoro HaigmoHaJIbHOIO YHUBEPCUTETA
umenu JI.LH.I'ymuaeBa. Cepusi Texnndeckue HaAyKu UM TE€XHOJIOTHH»

1. IMenp >xypuagsa. Ilybaukanus TiiaTesbHO OTOOPAHHBIX OPUIMHAJIBHBIX HAy4YHBIX pPaboT B 0OJIACTH TEXHUKHU
U TEXHOJIOPUU: CTPOUTEJBCTBO, AapPXUTEKTypa, TIEOTEeXHUKA, DEOCHHTETHUKA, TPAHCIOPT, MAIINHOCTPOEHUE, SHEPreTUKa,
cepruduKaus ¥ CTAHAAPTH3AIMs, BEIYUCIUTEIbHAs TEXHUKA.

2. ABTOpy, KeJAIEMy OIlyOJIMKOBATH CTATHIO B KypHajie HEOOXOAUMO TPEJCTABATL PYKOIUCHh B TBEPAOH KOMAU
(pacneuaraHHOM BapuaHTE) B OJHOM 9K3eMIUIApE, IOAIMCAHHOM aBropoM B Otiesn HaydHbix u3fganuii (mo agpecy: 010008,
Kazaxcran, r.Acrana, yi. Carmaesa, 2, EBpaswuiickuii HAIMOHAJILHBIA YHUBEPCUTET WM. JI.H.I'ymunesa, YuebHO-
aIMUHICTPATUBHBIA Kopiyc, kab. 408) u no e-mail vest techsci@enu.kz B popmare Tex, PDF u Word. ITpu sToM m10/12KHO GBITH
CTPOrO BBIIEP?KAHO COOTBETCTBHE MexkIy Tex-daittom, Word-daittom, PDF-daiiiom n TBepmoit konwmeit. Takxke aBropy(am)
HEOOXOIMMO MPEIOCTABUTL COIPOBOAUTENBLHOE MUCHMO B PEIAKIIMIO YKyPHAJIA.

sk myOGauKamuii: Ka3axCKuil, pyCCKuil, aHIVIMACKAN.

3. OrnopasjsieHme crareil B peJaKIUi0 O3HA4YaeT coIjlacue aBTOpoB Ha mnpaso Msnaresnsi, EBpasmuiickoro
HaluoHaJIbHOro yHuBepcurera umenu JI.H. I'ymuneBa, m3maHusi crareili B >KypHajle U Nepeu3JaHUs] UX Ha
Jgr06oM mHOCTpaHHOM #s3bike. IIpencraBisisi TeKcT paborsl ajs myGauKanuyu B >KypHaJie, aBTOpP rapaHTUpPyeT
IpaBUJIBLHOCTH BCEX CBeAEHUi 0 cebe, OTCyTCTBHE ILJIArUaTa U APYrux (popM HENPaBOMEPHOI'O 3alIMCTBOBAHUS B
pyKoImucu, HajJiexkarnee opopMJIeHE BCEX 3aMMCTBOBAaHUM TEKCTa, TaGJINI], CXeM, UJLJIIOCTPALUNA.

4. O6beM craTbu He JOJZKEH NpeBmarh 18 crpanun (ot 6 crpaHum).

5. CxeMa mOCTpPOEHUsI CTATbU

I'PHTMH http://grnti.ru/

Hnuyuans, v Pamuauto aemopa(os)

IToanoe naumenosarue opzarudayuy, 20pod, cmpara (ecau aBTOPbl paGoTAIOT B PA3HBIX OPTAHU3AIUAX, HEOOXOIUMO
[IOCTABUTH OJIMHAKOBBII 3HAYOK OKOJIO (haMHUJIMKM aBTOPA M COOTBETCTBYIONIEH OpraHn3alyn)

E-mail aBropa(os)

Hassanue cmamovbu

Annomayus (100-200 cios; He OJKHA COAEpKaTh (DOPMYJIbI, He OJIZKHA ITOBTOPSITH 110 COIEPXKAHUIO HA3BAHWUE CTATHU; He
JOJIZKHA COZIEPKATH 6UbIMorpaduyuecKue CChUIKY; TO/PKHA OTPAXKaTh KPATKOE COJIEPXKAHUE CTATbHU, COXPaHss CTPYKTYPY CTATbU
—BBeJleHHe,/ IOCTAHOBKA 3aJa4dn,/ 11ejIi,/ UCTOPHsl, METOABI UCCJIEIOBAHUS, PE3yJIbTaThl/00Cy K ICHNAE, 3aKIIOUCHUE /BBIBOJBI).

Karouesvie caosa (6-8 cios/cioBocoderanuii. Kiodyesble €10Ba JOJDKHBI OTParkaThb OCHOBHOE COJEPKAHUE CTATbH,
HCIIOJIb30BATh TEPMUHBI M3 TEKCTA CTATBHH, & TaKyK€ TEPMUHBI, OIPEIEJISIONNe IPEIMETHYIO O00IacTh U BKJIIOYAIOIINE IPyTHe
BasKHDBIE TIOHATHS, IO3BOJIAIONIME OOJErYUTh U PACIIUPUTH BO3MOXKHOCTH HAXOXKIEHWUS CTATbU CPEJICTBAMHM MHMOPMAIUOHHO-
[IOUCKOBOW CHUCTEMBI).

OcHoeHOT MeKem cmambu JT0JIZKEH COJlePKaTh BBeZieHne,/ MOCTAHOBKY 3aJiadu,/ 11eJii/ HCTOPHIO, METO/bI UCCIIE[OBAHUS,
pe3ysbTaThl/00Cy XK IeHNE, 3aKJIIOYEHUE / BBIBOJIBL.

Tabauudbt, pucyHKy HEOOXOAMMO PACIOJIAraTh IOCJIe yIOMHUHAHUS. KarkI0f W/IIOCTPAIUU JOJRKHA CJIeJ0BATh HAIINCH.
PucyHnkn nosKHBI 6BITH Y€TKUMU, YUCTHIMU, HECKAHHPOBAHHBIMU.

B crarbe mymepyiorcs b e POPMYADBL, HA KOTOPBIE 110 TEKCTY €CTh CCHLIKH.

Bce abbpesuamypvt u COKpallieHUsI, 3a HCK/IIOYEHHEM 3aBEJOMO ODOIIEM3BECTHBIX, JOJIXKHBI OBITH pacIIudpOBaHbl IIpU
[IEPBOM YIOTPEOICHUN B TEKCTE.

Ceenenust o purarcosot noddepacre paboThl yKA3bIBAIOTCS Ha MEPBOM CTPAHUIIE B BUJE CHOCKH.

Cnucox aumepamypo.

B Tekcre ccpuikm 0603HAYAIOTCS B KBaJAPATHBIX CKOOKax. CCBUIKHM JOJIXKHBI ObITH IIPOHYMEPOBAaHBI CTPOrO IO IMOPSAKY
YIOMHMHAHUS B TEKCTe. llepBasi CChUIKA B TEKCTE HA JIMTEPATYPY JO/KHA uMeTh Homep [1], Bropas - [2] u T.1. Ccbuika Ha KHHTY
B OCHOBHOM TEKCT€ CTATbH JIOJIPKHA COIPOBOXKJATHCS yKa3aHHEM HCIOJIb30BaHHbIX cTpaHul] (Hampumep, [1, 45 crp.]). Cebuikn
Ha HeONyOIMKOBaHHBIE PA0OTHI HE JOIyCKAIOTCA. HerKeslaTeabHbl CCUIKU Ha HEPEHEH3UPYyeMble U3JaHus (IPUMEpPbI OIUCAHUS
CIIMCKA JIATEPATYPbI, OIUCAHUSI CINUCKA JIATEPATYPbl Ha aHIVIMACKOM sI3bIKE CM. HUXKe B 06pasie odOpMIIEHUsI CTaThH ).

B komme craTbu, mocie cnucka JuTepaTypbl, HEOOXOOUMO yKa3aTh bubauozpapureckue daHHble Ha PYCCKOM U AHTTIHHACKOM
sa3blKaxX (ecau craTbs 0dOPMIICHA Ha KA3aXCKOM fA3bIKe), Ha KAa3aXCKOM M AHIVIMACKOM sI3bIKax (ecsiu crarbs odopMiieHa Ha
PYCCKOM sI3BIKE) W Ha PYCCKOM M Ka3aXCKOM s3bIKax (ecyu craTbs odOpMIICHa Ha AHIVIMHACKOM SI3BIKE).

Ceederuss 06 aemopax: damunus, UMs, OTYECTBO, HAyIHAs CTENEH, JOJPKHOCTb, MECTO PabOTHI, ITOJHBIA CJIyKeOHBII
azpec, TesedoH, e-mail — Ha Ka3aXCKOM, PYCCKOM M aHIJIMHACKOM SI3bIKAX.

6. Pykonuch moszkHa ObITH TIATEJILHO BbIBEpeHa. Pykomucy, He COOTBETCTBYIOIIME TEXHUYECKUM TPeOOBaHUAM, OyIIyT
BO3BpallleHbl Ha JopaboTky. BosBpamenne Ha nopaboTKy He O3HAYAET, YTO PYKOIUCH IPUHATA K OIIyOJIMKOBAHUIO.

7. Pabora ¢ 251eKTpOHHOM KoppeKTypoii. Crarbu, nocrynusiue B OTies HaydHBIX n3aHui (pelakiys), OTIPABIISIOTCS
Ha aHOHMMHOE DeleH3MpOBaHHe. DBce pelneH3uHu [0 CTaThbsM OTIPABJISIOTCS aBTOPy. ABTOpaM B TedeHHe Tpex JHei
HEOOXO/IMMO OTIPABUTH KOPPEKTYpy craTbu. CTaThby, MOJIyYUBIINE OTPULIATEIBHYIO PEIEH3UIO, K MOBTOPHOMY DaCCMOTPEHUIO
He IPUHUMAIOTCs. VcmpaBiieHHbIEe BAPUAHTHL CTaTell U OTBET aBTOPA PELEH3EHTY MIPUCHIIAIOTCA B pegaknuio. CTaTbu, MMEIOe
[IOJIOYKUTEJILHBIE PEIEH3UHY, [IPEICTABIISIOTCS PEIKOJUIETUN YKYPHAJIA JIJIsl OOCYKI€HUsI U YTBEPXKICHUS JJIsl IIyOJIMKAIIH.

ITepuomuyHOCTh >KypHaJia: 4 pa3a B TOI.

8. Omuiara. ABropaM, IOJYYHBIIUM TOJIOXKUTEIBHOE 3aKJIIOUEHUE K OIyOIMKOBAHUIO, HEOOXOAMMO MIPOM3BECTH OILIATY IO
caemyomuM pexpusuTaM (s corpyaaukos EHY — 4500 Tenre, misa cropoHHnx opranusanuii — 5500 Tenre).

PexBusutsr:

1)PT'II IIXB "Espasuiickuii Hanuonaubublii yausepcurer umenn JI.H. D'ymunesa MOH PK

AO "Bank LenrpKpemur"

BUK 6anka: KCJIBKZKX

NHNK: KZ978562203105747338

Koe 16

Kmn 859- 3a crarsio

2)PT'II 1IXB "Espaswuiickuit nHarmonanbueiii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "Bank RBK"
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Buk 6anka: KINCKZKA

NNK: KZ498210439858161073

K6e 16

Knn 859 - 3a crareio

3)PI'II [IXB "Espasuiickuii nanmonanbubiii yausepcurer umenu JI.H. I'ymunesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NNK: KZ599650000040502847

Ko6e 16

Kuu 859 - 3a crarbio

4)PT'II IIXB "EBpaswuiickuii HannoHanbublil yausepcurer umenn JI.H. Tymunesa MOH PK AO "Hapoansiii Bank Kaszaxcran"
BUK Banka: HSBKKZKX

NUK: KZ946010111000382181

Ké6e 16

Kun 859.

"3a my6aukanuio B Becrauke EHY ®UNO asropa"

122



J.Carsky, Zh. M. Kuanyshbayev, M. I. Arpabekov, T. B. Suleimenov

MakaJjiaHbI paciMaey YJIrici
MPHTMU 27.25.19
A K. XKy6ansmmesa ', H. Temupranues?, A.B. Yrecos 3

L Hnemumym meopemuneckoti mamemamury u nayunuix evucienuti Eepasutickozo
HAYUOHAALHO20 YHhusepcumema umenu JI. H. lymunesa, Acmana, Kazaxcman
2 Axmiobuncruti pezuonasvnwid 2ocydapemeennoiti ynusepcumem umenu K. XKybanosa,
Axmobe, Kazaxcman
(Email:azaulezh@mail.ru, ntmathl0@mail.ru,adilzhan_ 71 @mail.ru)

Yucnennoe nuddepenimpoBanne pyHKINiT B KOHTeKcTe KoMnbioTepHOTO
(BBIYMCIINTENHBHOIO) IIOMEPEYHNKA

AnHHOTaIINSA: B pamMKax KOMIBIOTEDHOIO (BBIYMCJIUTENHHOIO) IOHEPEYHUKA  IIOJHOCTHIO
pertena  3azada npubmkenHoro guddepeHnupoBanud QYHKINWN, TPUHAIIEKAITX KJIACCaM
CoboJsieBa 110 HETOYHOH WHQOPMAIIUM, IOJYyYEHHOH OT IIPOM3BOJILHOIO KOHEYHOI'O MHOXKECTBA,

tTpuronomerpudeckux Koaddunuentos Pypwe-Jledera muddepennupyemoii dynknunu... [100-200
CJIOB].

KuaroueBbie cioBa npubsimkennoe auddepeHnupoBane, BOCCTAHOBJEHUE IO HETOYHOM
urdOpMAIH, TPe/Ie/IbHAsT OIPENTHOCTD, KOMIBLIOTEPHBIN (BBIUUCIUTE/BHBIN) HOIepedHnK. [6-8
CJIOB/ CJIOBOCOYETAHMIA|.

Bsenenue

TekcT BBEIEHUSI. ..

Asropam He ciiejlyeT MCHOJIB30BaTh HecTaHjgapTHble nakerbl LaTeX (ucrosb3yiiTe ux JMnib B
cilydae KpaitHeit HeoOX0MMOCTH )

3aroJjioBokK ceKnumn

1.1 3aro/ioBOK MOJCEKIIU
Okpy:keHwusl.

Teopema 1. ...

Jlemma 1. ...

IIpennoxenue 1.

Onpejnenenune 1. ...

Caencrsue 1. ...

3ameuanwue 1. ...

Teopema 2 (Temupramues H. [2]). Texcm meopemo.

,H oKas3aTeJabcTBsBo. Tekcr JO0Ka3aTeJIbCTBa.

2. ®opmyibl, TAOJIUIBI, PUCYHKH

dn(en; DN)y = n(en; T F; D)y = inf N (€N; (l(N),SON>> , (1)
(19 o) D v

e On (en; (1M, on))y = Sn(en; T; F; (1) on ) )y =

= s [0 e (WO () )|

<1(r=1,...N)

B
K

Tabymrbl, pUCYHKH HEOOXOINMO pACIoJiaraTh mocje yrnoMmuHanus. C KaxKJio# WLTIOCTpanueil J0KHa
cJ1e10BaTh HAJIINACh.

3. Ccbuiku u 6ubaunorpadus
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TABLE 3 — HazBauue Tabiuiibi

IIpoctrie He mpocteie
2,3,5,7,11, 13, 17, 19, 23, 29 | 4, 6, 8, 9, 10, 12, 14

PucyHok 22 — Haspanue pucyHka

Jtst cChITOK Ha yTBEp2KJeHusi, (DOPMYJIbI U T. 1. MOYKHO HCIOJIHL30BAaTh MeTKn. Hampumep, Teopema 2,
Dopmyana (1)

s pykosojcra o IATEX u B KadecTBe mpuMepa opopMIeHusT CCBLIOK, CM., HanpuMmep, JIpBockuii C.M.
Ha6op u Bepcrka B makere KTEX. Mocksa: Kocmocuadopm, 1994.

Crurcok jurepaTypbl OQOPMIISIETCS CJIELYTONUM 0OPA30M.

Crmcok janreparypbl

1 Jlokymuesckuit O.M., 'aspukos M.B. Hauasia uncnennoro ananuza. -M.: TOO "duyc", 1995. —581 c. - kuura
Temuprasues H. KoMnopioTepHbIil (BBIYUCIUTEILHBL) IONEPEUHIK KaK CHHTE3 M3BECTHOIO M HOBOIO B UHCJIEHHOM
anammse // Becrank Eppaswmiickoro manmonanpaoro yaumsepcurera umenn JI.H. Tymmnesa —2014. —T.4. Ne101. —C.
16-33. doi: ... (upu HANIMYNK) - CTATHS

3 2Kybanbrmesa A.2K., A6ukenosa 1. O Hopmax npon3BoaHbIX DYHKIMN C HYJIEBBIMY 3HAYEHUSIMI 3aJaHHOIO HAbOpa
JIMHEHHBIX (DYHKIMOHAJIOB W WX MPUMEHEHHs] K TONEPEIHUKOBBIM 3agadaM // PyHKIMOHAJIBHBIE MPOCTPAHCTBA
u Teopus npubsmxkenus oyaknuit: Tesucsl moxmamoB Mexaynaponuoit KondepeHun, nocssmenaoit 110-geTuio
co must poxaenusi akagemuka C.M.Hukonbckoro, Mocksa, Poccusi, 2015. — Mocksa, 2015. —C.141-142. - Tpyasbl
KOoH(epeHInit

4 KypmykoB A.A. AHrHONIPOTEKTOpPHAS ¥ MHUIOJUIUIEMIYECKasi aKTUBHOCTD JieykoMusuHa. —Anmarsr: Bacray, 2007.
—C. 3-5 - razeTHbl€e CTATHU

5 Kpipo B.A., Muxaitmmaenko I'.I. Amanmtndaecknii MeTO/| BIOKEHHsI CUMILUIEKTHIECKOH reomerpun // Cubupckue
SJIEKTPOHHBIE MareMmarTudeckue mspecrusi —2017. —T.14. —C.657-672. doi: 10.17377/semi.2017.14.057. — URL:
http://semr.math.nsc.ru/v14/p657-672.pdf. (nara obpamenus:: 08.01.2017). - 3JIeKTPOHHBINA >KypPHAI

A.2K. Ky6anbimesa ! , H. Temiprasmes ! , A.B. Yrecos 2

L JI.H.Nymunes amuindaev. Eypasus yammok yHU6epcumeminit, meopuaibil MAMeMamuKa HCoHe eolablMU eCEnMeyaep
unemumyma, Acmarna, Kasaxeman
2 K. 2Kyb6anoe amvmdaev. Axmebe onipaix memaexemmin ynusepcumemi, Axmobe, Kazaxcman

Kowmnsbiorepaik (ecenreyim) auamerp MoHMaTiHIHAEe DyHKUMAAAPAbI caHAbIK AuddepeHnuanaay

Ansoranus: Komnbiorepnik (ecenreyim) guamerp monmorininge Co6oJieB KIAChIHIA YKATATHIH (DYHKIMAIAD/IBI OJIAPIbIH,
TpuronoMerpusiiiblk Pypoe-Jleber koaddurpeHTTEPiHiH AKBIPIIBI KUBIHBIHAH AJIBIHFAH J9J1 €MeC aKIapaT GOWbIHIINA XKYyBIKTay
ecebi TosbirbiMen wentinai [100-200 ceszep].

Tyiiin ce3pep: »kybikran nuddepeHnnaigay, IoJ €MeC aklapaT OOibIHINA JKYyBIKTay, IMIEKTIK KarTesaik, Kommbrorepsik
(ecenreyimr) nuamerp [6-8 ces/ces Tipkecrepil.

A.Zh.Zhubanysheva ! , N. Temirgaliyev ! , A.B. Utesov 2

1 Institute of theoretical mathematics and scientific computations of L.N. Gumilyov FEurasian National University,
Astana, Kazakhstan
2 K.Zhubanov Aktobe Regional State University, Aktobe, Kazakhstan

Numerical differentiation of functions in the context of Computational (numerical) diameter

Abstract: The computational (numerical) diameter is used to completely solve the problem of approximate differentiation
of a function given inexact information in the form of an arbitrary finite set of trigonometric Fourier coefficients. [100-200 words|

Keywords: approximate differentiation, recovery from inexact information, limiting error, computational (numerical) di-
ameter, massive limiting error. [6-8 words/word combinations|
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