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KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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EXPERIMENTAL SUBSTANTIATION OF SOIL SELECTION
IN RECONSTRUCTION OF A MAIN GAS PIPELINE

Abstract. The results of complex geotechnical studies aimed at creating a temporary soil dam for the
reconstruction of the main gas pipeline are conducted. Based on the study of the properties of the three types of soils
that are in the vicinity, the technical-economical efficiency and prediction of the compaction of the recommended
soil are substantiated. The choice of soil laid in the dam should be carried out on the basis of the study of the
properties of soils and feasibility study. Technical-economical assessment is impossible without knowledge of the
characteristics of the soil, which were obtained in laboratory conditions. Three series of experiments were performed
for this: determination of soil density; determination of the angle of repose; determination of soil filtration
coefficient. The parameters were investigated in the course of the experiments, on which the quality of the soil dam
depends to the greatest extent: density; angle of repose during dumping; filtration properties (filtration coefficient).
Based on an analysis of the current situation, proceeding on environmental requirements and considerations of
economic feasibility, it was proposed to fill in a temporary embankment to allow the piles to be loaded by driving,
and to make it out of medium-sized sand composing the surface thickness in a given area. On the assumption of the
technological requirements of the reconstruction, the dam should be 5 m high and 36 m high on the top and 51 m
high on the bottom. Based on experimental-analytical researches, a motivated choice of soil is substantiated, which
made it possible to obtain an economic effect confirmed by the act.

Key words: dam, embankment, soil density, angle of slope, filtration coefficient, artificial sandy foundations,
laying of sandy foundations, compacted bulk soils, quality control, monitoring of the formed foundation,
geotechnical indicators driven pile.

Introduction. The need to reconstruct the passage of the main gas pipeline through the Syr-Darya
river is associated with the destruction of the support of the metal trestle No. 19 and the roll of six more
supports No. 13, 16, 17, 18, 20 and 21, caused by the movement of ice in 2008.

The impossibility of exploitation the gas pipeline after its damage is confirmed by a technical
examination of the condition of the supports of LLP «Constructor Sapa» and an act of inspection of the
gas pipe itself by specialists of the exploitation organization.

Each support, according to the initial project, is made of 4 metal driven piles from a pipe with a
diameter of 426 x 10 mm, loaded to the depth of 17 m, with support in a paleogene-neogene layer.

The grillage of pile supports is 3.5 x 1.5m in size of design and 0.95m in height, made of welded
metal structures, is located above the water level in height of 5 m. Each pile is a sheath, reinforced and
concreted after driving. Piles are interconnected by metal bonds.

The overpass has been in trouble-free exploitation for about 25 years, right up to the above damage
caused by ice drift. Only those supports located in the deep water of the river bed were destroyed.

According to the justifications of the construction organization carrying out the reconstruction of the
overpass, the structure of the restored supports (the amount of piles, the dimensions of the foundations, the
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material, the type of piles and the grillage) and the local experience in the construction of piles are
proposed to leave the former, adopted in accordance with the original version and confirmed its
operational suitability for a number of years [1]. To make an additionally protective structures
(icebreakers) in the most dangerous places to prevent repeated damage to the pier supports during the
flood and ice drift.

However, it seemed problematic to choose a method of piling, because there is no necessary surfacing
means, and, in addition, creation of a structure is required with a 5 m exit of piles above the water level
(with a high grillage).

Based on an analysis of the situation, proceeding on environmental requirements and considerations
of economic feasibility [2-12], it was proposed to fill in a temporary embankment to allow the piles to be
immersed by driving, and to make it out of local soil. On the assumption of the technological requirements
of the reconstruction, the dam should be 5 m high and 36 m high on the top. The size of the base of the
embankment will depend on the type of soil being poured. The required dimensions of the embankment
mainly depend on the angle of repose and the strength characteristics of the soil to be filled [13-18]. Based
on local conditions, the following can be used: sand of medium size (SMS), medium density (EGE-3),
which forms the channel of the Syr-Darya river; fine sand (FS), loose (EGE-2; 2a), located in the
immediate vicinity of the river; loams lying 30 km away from the dam.

Methods. In the first series of experiments, the determination of soil density was carried out
according to the standard method. All experiments in this series tests were repeated five times and were
carried out on medium sand and fine sand initially in a dry state. . In this case, four states of each of the
sands were artificially created: minimal compaction (by simply pouring soil into the cutting ring); weak
compaction; strong compaction; possible maximum compaction. Moreover, knowing the mass of soil to
create the minimum and maximum compaction, a weak and strong compaction with equidistant
intermediate values was modeled.

In the second series of tests, the angle of repose of SMS and FS was also determined by the standard
method. For dry and water-saturated loose sands, the value of the angle of repose practically coincides
with the angle of internal friction. In the air-dry state ¢ = 30 ... 40, under water ¢ =24 ... 33.

The third series of experiments was devoted to the determination of the coefficient of soil filtration.
At this point, due to the information obtained in experiments on determining the density and angle of
repose of SMS and FS, is already set a definite opinion about the preference for using SMS for dumping
the dam. However, the question of the filtration coefficient, its dependence on the density of soil laying,
the possibility of water penetrating through the body of the dam, etc., remained unclarified. Therefore, in
this series of experiments, the main attention is paid to the study of the filtration coefficient of SMS. At
the same time the value was determined depending on the density of SMS laying, which was created
similarly to the experiments in the first series, that is, with: minimal, weak, strong and maximum
compaction. Laboratory tests to determine the filtration coefficient for SMS and FS were carried out
according to standard methods. The experiments were carried out with triplicate determination at various
values of the hydraulic gradient J and the average value was found. In each test the measurements were
carried out at 7-8 different positions of the water level in ballon and the obtained data were averaged.

Results. In accordance with the report on engineering-geological conditions in this area, fine and
medium-sized sandy soils dominate from the surface without distinct facial borders (EGE No. 1,2,3),
which are lined with clays from a depth of 16 m. On the left bank sandy soils are covered by a layer of up
to 1.5 m macroporous loam of solid consistency.

According to the nomenclature and physical-mechanical properties of soils, four engineering-
geological elements (EGE) were identified within the transition area: EGE-1 — macroporous loam,
subsiding (the subsidence of the loam from its own weight when soaking is 0.0 cm, the type of soil
conditions of the site within the left bank by subsidence is the first); EGE-2 - fine sand, loose; EGE-2* -
fine sand, medium density; EGE-3- sand of medium fineness, medium density; EGE-4 —not swelling clay.

According to the results of the first series of tests was obtained the dependence of soil density on the
degree of created compaction (figure 1).

— 4y ——
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Figure 1 — The dependence of soil density (p) on the degree of compaction being created:
1 - for sand of medium size; 2 - for fine sand

Comparing the density values of SMS and FS simulated in laboratory conditions with the
corresponding data obtained by LLP «Inzhenernyye izyskaniya» from samples of a natural undisturbed
structure, can mention the natural state for SMS the density is 1.58 g/cm’, and for FS- 1.52-1.54 g/cm’,
which corresponds to the state under laboratory conditions between strong and maximum compaction.

Therefore, we can make an intermediate conclusion that when laying in a dry state SMS is preferable
for laying it in a dam in comparison with FS, in that this soil surpasses FS in almost all stages of its
compaction. From the data it is also seen that the addition of the same soil masses to the same volume
gives an uneven increment (in %) of the density. So, for SMS, the maximum increment p was for strong
compaction, and for FS, for weak compaction it continued to fall from 10.7% to 9.5% (figure 2).
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Figure 2 — The dependence of the increment of soil density on the degree of compaction:
1 - for sand of medium density; 2 - for fine sand
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Interesting data were obtained when working with soils (SMS and FS), in conditions of their full
saturation with water. By preliminary experiments, when soil samples of a disturbed structure were
saturated with water so that it protruded to the surface and completely covered the soil, and then merged.

The density was reached so high that it is not possible to immerse the cutting ring with the efforts of a
person’s hands (without hammering). Experimentally obtained: p; = 1.53 g/cm’; p, = 1.89 g/cm’.

As a result of the second series of experiments, it was found that the angle of repose of the FS was
greater than that of SMS ¥ =27,99° < af5=31,34° (A = 12,6 %).

This ratio is observed for the averaged values of SMS and FS in the dry state «
31,50 ° < ag;f_dry =31,34 (A=11,3 %).

And in a water-saturated state a5hs . = 24,48° < alf>  .=27,61° (A =12,8 %).

The obtained average value of the angle of repose o SMS turned out to be less than the angle of
internal friction of the soil ¢ determined by LLP «Inzhenernyye izyskaniya» aShS = 27,99° < ¢SMS =
32-35° (A =20%).

And the average value of the angle of repose a FS is greater than the angle of internal friction
¢ determined by LLP «Inzhenernyye izyskaniya» @fs = 31,34° > ¢fS =26 - 29° (A = 14 %).

Although it is noted in the technical literature that o and ¢ can be fairly close to each other, these
experiments have established the above-mentioned difference.

Based on the analysis of the experiments, the following results were obtained.

Determination of the angle of repose in the instrument “Box of Coulomb” can be determined quite
unambiguously for dry loose soils and for clean sands in a soaked state .In the case of soaking loose soils,
which along with the friction forces have some proportion of the adhesion forces between the particles, it
is not possible to accurately determine the angle of repose due to the curvature of the inclined plane of the
caving prism.

Comparison of the slope angles of medium-sized sand and fine sand showed that medium-sized sand
is more preferable for dumping dams with the given sizes of top, bottom and height from the point of view
of technical-economic feasibility.

Conclusion. The data obtained during the study indicate that SMS has a more predictable behavior
when laying it in a dam, compared with FS. It was expressed in the fact that the FS unevenly mixes in
water (spreading out over fractions), flows worse into the form, having viscosity, holds water for a longer
time, it is necessary to exert more efforts when mixing it with water, etc. These experiments allowed us to
make an important conclusion - about the possibility of creating a dam by washing the soil with a dredger.
Moreover, the decisive argument in favor of SMS is that it can be taken directly from the bottom of the
river, while deepening the channel, which contributes to a greater flow of water. That is, the probability of
preserving the dumped body of the dam is more likely. While FS should be transported from the shore, a
dam should be created, which due to the above reasons, will have less stable construction properties than
with soaked SSM. With the obvious economic advantages of the first method, the factor of the time of the
production of work, which is advantageous in the case of using the SMS plays an important role.

A comparative analysis of the behavior of the two types of soil allows us to conclude that in the case
of medium density sand, the forces that keep the slope are friction forces, and in the case of fine sand, the
friction and adhesion forces. Due to the presence of adhesion forces the prism from fine sand does not
immediately settle in the water, but remains for some time until the bonds that cause the adhesion forces
between the particles are destroyed by the water penetrating into the ground. The presence of adhesion
forces should also explain the curvilinear character of the collapse prism, which was observed in all five-
fold repeated experiments.

This once again raises the question of the number and places of sampling the required number of
samples in the case of testing heterogeneous soils, the presence of which is explained by the absence of
clear facies boundaries between individual layers of the base as a result of annual changes in the regimes
of the water sources of the Syr-Darya river.

The results of studies of the filtration properties of soils were obtained in laboratory conditions on
samples of broken structure at a previously selected packing density. The results are presented in figure 3,
from which it is seen that with an increase in the compaction of SMS, the value of the filtration coefficient
became smaller, especially this strongly affected the first stage of compaction during the transition from
minimal compaction to weak.

SMS  _
av.dry

—— Y4 ——
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The obtained curve (figure 4) indicates that, as the SMS is condensed filter coefficient decreases. This
is most pronounced in the first interval (b = 1.3772 to p = 1.454), A, = 42%.
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Figure 3 — The dependence of the filtration coefficient on the hydraulic gradient at:
1 - maximum SMS compaction; 2 - strong compaction of SMS; 3- weak compaction of SMS;
4 - minimal compaction of SMS.
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Figure 4 — The dependence of the filtration coefficient on the density of SMS

In the second interval (p = 1.454 to b = 1.53), Ky decreases slows down, A, = 16%, and in the third
interval (p = 1.53 to p = 1.60) it increases, A; = 23%.

The value of the filtration coefficient obtained by LLP «Inzhenernyye izyskaniya» is K¢ = 10y, / gay for
SMS in its natural state. Referring this value to the conditions of the tests performed, it can be seen that
this value will be between weak and strong soil compaction. Based on this, it can be stated that the data of
LLP «Inzhenernyye izyskaniya» are in good agreement with laboratory determination of the filtration
coefficient made in the third series of experiments.
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The data obtained from three series of experiments made it possible to carry out a comparative
analysis and make a conclusion about the construction properties of SSM and FS.

When laying in a dry state, SMS is preferable for laying it in a dam as compared with FS, since this
soil in almost all stages of its compaction surpasses FS.

SMS has a more predictable behavior when laying it in a dam, in comparison with FS, which makes it
possible to create a dam by washing the soil with a dredger. Moreover, the decisive argument in favor of
SMS is that it can be taken directly from the bottom of the river, while deepening the channel, which
contributes to a greater flow of water. That is, the probability of preservation of the dump body of the dam
is more likely. At the same time, FS should be transported from the shore by dump trucks and with
additional compaction, either by rolling or tamping, which, when water gets from the river bed, makes this
operation practically impossible and leads to large material costs.

Comparison of the slope angles of SMS and FS showed that sand of medium size is more preferable
for dumping the dam with the given sizes of top, bottom and height from the point of view of technical-
economic feasibility.

Sand of medium size, composing the riverbed, has a more homogeneous structure, and the fine sand
located in the floodplain of the river is heterogeneous. It requires the processing of more samples in
laboratory conditions and its construction properties are more difficult to predict.

Comparison in experiments on determining the filtration coefficient showed that SMS, regardless of
the degree of compaction, will pass water, which when forming a dam, on the one hand, will have a
negative effect - the removal of small particles (the phenomenon of suffusion), and on the other hand -
positive: for due to the passage of water through the body of the dam, the pressure of the water mass on
the embankment structure will be slightly reduced as a whole (the probability of its destruction is
reduced).

The FS has a lower filtration coefficient, and therefore, when a dam is formed from it, the water
consumption in the remaining part of the river, which is not blocked by the dam, will significantly
increase. In view of this, should expect an increase in the water level to the dam and, accordingly, erosion
of the edge of the dam with the supposed destruction of the edge of the dam.

Considering the above, it should be counted possible to use local soil for filling temporary
embankments for the purpose of production of piling, subject to the following conditions:

- must be laid with a density of at least 1.65 g/ cm’ the soil of the embankment;

- must be confirmed by preliminary laboratory tests the possibility of compacting the UCS to the
required density;

- a layer-by-layer check of the actual density of its laying is required during the filling of the
embankment;

- to use preferably a copra with minimal dynamic effects to reduce its impact on the artificial base for
the production of piling works;

- should be carried out pile driving by installing the coper on a wooden platform to reduce the
specific pressure on the ground and distribute the effort over a larger area;

- should be carried out work at the lowest water level in the river;

- comply strictly with the requirements of current regulations for the production of construction and
installation works and safety regulations.

The recommendations were transmitted to the construction organization that carried out the
reconstruction of the gas pipeline. Taking them into account, work on the construction of a temporary dam
was optimized: the choice of the type of soil for the body of the dam, the method of laying it; the achieved
density and the angle of the natural slope. As a result of the introduction of scientific research into the
practice of construction, an economic effect was obtained, which was confirmed by the implementation
act. The gas pipeline is currently in exploitation.
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MATHUCTPAJIB/IbI I'A3 KYBBIPBIH KAUTA J)KAHAPTY BAPBICBIHJIA TOIBIPAK
CYPBIIITAYJAbIH SKIIEPUMEHTAJIB/IbI HET'I3JEMECI

AHHOTanmusl. Makajnaia MarucTpaababl ra3 KYOBIPhIH KalTa Kypy YIIIH YaKbITIIA TONBIPAK OOreTiH KypyFra
OaFrbITTAIIFAH SKCIEPUMEHTTIK-TaIJAMabIK 3epPTTeY HOTHXKEJepl KenTipiiei.

I'a3 xyObIpeiHBIH Tiperi CeIpmapus ©3€HIHAETI MY3IBIH cerury OaphiChIHIa 3aKbMpanraH. Kama Tipextepid
KaJIIIbIHA KEeNTIpy YIIiH yaKbITIIA YHIHII Tecey YCHHBULABL. KoimkeTiMi KaKbIH OpHATACKaH TOMBIPAKTHIH YII TYpi-
HiH KacCHeTiH 3epTTey HETri3iHJIe YCHIHBUIFAH TOIBIPAKTHIH TEXHHKAIBIK-YKOHOMHUKAIBIK THIMIUIIT MEH TBIFBI3-
IIBIFBIHBIH OOJDKaMBbl HEri3Aenesl.

Bererke cayblHaTBIH TOMBIPAKTHI TaHJIAy TOINBIPAK KACHETTEPIH 3epTXaHAJBIK 3epTTEY JKOHE TEXHHMKaJbIK-
9KOHOMUKAIIBIK HETI3/IeMe HeTi3iH/Ie )Ky3ere achlpbuia/ibl. bererTi KaiTa xaHapTy jKOHIHAETT KYMbICTapAbl XKYPri3y-
JIiH TEXHOJOTHSUIIBIK TaJIATaphlHA CYHEHe OTHIPHII, OMIKTIT 5 M jkoHe OUiKkTiri 36 M 00xysI THIiC. YHIHAIHIH KaXKeTTi
rabapurTepi eH aJgpIMeH TaOWFH eHic OYpHIIBIHAH JKOHE TOTUIETIH TONBIPAKTHIH OCpIKTIK CHIIaTTamMajJapblHAH
KaObu1IaHys! THiC. JKeprinikTi skarjaiira OaiylaHBICTBI OpTalla ipisiri, THIFBI3ABIFE 0ap, Chlpaapus e3eHiHiH apHa-
CBIH LICKTEHTIH KYM; ©3€Hre TiKeJel jKakblH OpHajacKaH ycak, Oopmbuiiak Kym; OererteH 30 KM KalIbIKTHIKTA
KATKaH ca3/laK Iai1anaHbuly bl MYMKiH.

ToxipuOeHiH OipiHILII CEPHUSICHIHAA THIFBI3IBIKTHI aHBIKTAY KYMbICTApbl KYpPri3uigi. by perTe KYMHBIH TOPT
JKaF/aiibl JKacaHAbl TYpHe maiina OONAbl: a3 HBIFBI3JAY; 9JCI3 HBIFBI3AAY; KYIITI HBIFBI3/AY; €H JKOFapbl MYMKIH
HBIFBI3AAY. ToxipnOeHiH eKiHIII CepHACHIHIA KYPFaK XOHE CyFa KAaHBIKKAH TOIBIPAKKa apHAIFaH TaOWFH EHIC
OypBIIIbI AHBIKTAIABI. DKCIEPUMEHTTIH YINIHIII Cepusichl 0ereT apKbUIBI CyIbl arbl3y MOCEJeciH 3epTTey YIIiH
TOIBIPAKTHI CY3y KOI((DHULNEHTIH aHbIKTayFa apHAIIbI.

OKcnepruMeHTaNIbl-aHATUTUKAIIBIK 3€PTTEY HOTHXKEJEP] Heri3iH/Ae SKOJIOTHSIIBIK CHIIATTaFbl TajlalTapra jKoHe
HKOHOMUKAJIBIK MAKCATTBUIBIK YFBIMAAPhIHA CYHEHe OTBHIPBIN, Kaja KaFy JKYMBICTapblH JKYPri3y MakcaTblHIA ©3€H
KYMBIHAH yaKbITIIA YHiHAI ce0y YCHIHBUINBL. YHiHAI OWIKTIri 5 M, TeMeHri >karbl OOWbIHIA 51 M, YCTIHTI >KaFrbl
OotiprHIIa 14 M OOITYBI KaXeT.

Cy3y xo3hUIMeHTIH aHbIKTay OOWBIHINIA TOHKIPUOEHI CAJBICTHIPY OpTalla ipuUIiKTeri KYM THIFBI3IAY JopesKe-
CiHe KapaMmacTaH CyIbl ©TKi3eTiHiH kepceTTi. by Oererti ¢opmupanusiiay kesinae Oip »arblHAH TEpic dcepre —
ycak OenekTepai mbirapyra (cypQo3us KyObUIBICH), all €KIHIII JKaFblHAH OH ocepre — 0ereT JAeHeCi apKbUIbl CY
OTKi3y eceOiHeH >Kalmbl YHIHAI KOHCTPYKIMACHIHA CYy MAcCacChIHBIH KBICHIMBI JKOHE OHBIH OY3bITYy BIKTHMAaJlIBIFbI
Oipmama Temenzaetiai. ¥cak KyMaa cy3y Kod(h(GHUIHEeHTI a3, COHOBIKTAH 0OTeTTi KAIBINTACTRIPY Ke3iHAe OfaH OereT-
ci3 ©3¢HHIH KaJIFaH OeJiriHAeri CyAblH IIBIFBIHEI eayip apTansl. OckIFaH opail, Cy JeHreiiHiH OereTke IeiiH KoTepi-
JIyiH XK9HE THICiHIIe OereTTiH MIETIH AJIIBIH ajla KUpaTa OTHIPBII, IIETiH Ak KETKEHIH KYTY Kepek.

JKoraphbiia al TIIIFaHIBI €CKEPE OTBIPHII, JKEPTUTIKTI TOMBIPAKTHI KaIa Kary )KYMBICTAPbIH KYPIi3y MaKcaThIHIa
yakpITIa YHiHAI Oeptmeci yuiH mnaiinananraH jxeH. On yuriH yakpiTimia Oerer opHary OOWBIHIIA KYMBICTap
OHTANIaHABIPBUIABI, SFHU O6reT JAeHeCiHe apHalFaH TONbIPAaK TYPIiH TaHAAy, OHBI TOCEY dIicTeMeci, KOJl JKeTKi3iie-
TiH THIFBI3BIK JKOHE TAOUFH €HIC OYPHIIIIBI.

Fruteimu 3epTTeynepai KypbUTbIC TOXIpUOECiHe eHTi3y HOTHKECIHIEe IKOHOMHKAIIBIK HOTIKE anbIHIbL. Kaszipri
YaKbITTa ra3 KyObIpbl TAOBICTHI MaiilallaHbLTyIa.

Tyiiin ce3zmep: Oerer, yifiHAi, TONBIPAK THIFBI3ABIFBI, TAOUFU EHIC OYpBIMbI, CY3y KOI(D(GULMEHTI, KyMJIbl
KacaHIpl HEri3lep, KYMJbl HETi3/i Tecey, ThIFbI3JAIAThIH YHIHII TONBIpaKTap, camaHbl Oakbpulay, KaJbIITACaThlH
Heri3/i 0akpuIay, KaJaajbl ipreTacThlH Te0TeXHUKAJBIK KOPCETKIIITEPI.
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SKCIIEPUMEHTAJIBHOE OBOCHOBAHUME TOJABOPA I'PYHTA
P PEKOHCTPYKIIMN MATUCTPAJIBHOT O I'A3OITPOBOJIA

Annotanust. [IpuBonsiTcst pe3ynbrarTsl SKCIEpUMEHTAIBHO-aHAINTHIECKUX HCCIIeJOBaHNH, HalpaBJIeHHBIX Ha
CO3/JaHNE BPEMEHHOW IPyHTOBOW 1aMOBI ISl pPEKOHCTPYKIMH MaruCTPaJIbHOTO I'a30MpoBo/a.

Omopsl ra3onpoBoaa ObUTH MOBPEXKAEHBI IIpH Jienoxoae pexu Coip-Jlapest. st BoccTaHOBICHUS CBAHBIX OIIOP
OBUIO TPEUIOKEHO MPOM3BECTH OTCHIIIKY BPEMEHHOI Hachinmu. Ha OCHOBE M3y4eHHs CBOHCTB TpeX BHJOB IPYHTOB,
HAXOISIIUXCS B JOCTYIHOH ONHM30CTH, OOOCHOBBIBACTCS TEXHHKO-dKOHOMHYECKas A(PQPEKTHBHOCTb W MPOTHO3
YIUIOTHAEMOCTH PEKOMEH/yEMOT0 IPYHTA.

Beibop rpyHTa, ykmagpiBaeMoro B aamOy, OCYIIECTBISICTCS HAa OCHOBAaHUH JIAOOPATOPHBIX HCCIIENOBAHUH
CBOICTB I'PYHTOB M TEXHHKO-3KOHOMHYECKOTO 000CHOBaHUs. Mcxomst U3 TEXHONOIHYECKUX TPeOOBaHMI MPOU3BOA-
cTBa paboT MO0 PEKOHCTPYKIIMH, AaM0a IOJDKHA ObITh BBICOTOM 5 M M pa3MepoM 1o Bepxy 36 M. Pa3mep ocHoBanus
HAaCBITIU 3aBUCUT OT BUJA OTChIIIACMOTI'0 I'PyHTA. HeO6XOLll/IMbIe ra6ap1/m>1 HAaCBIIINU JOJI’KHbI 6])ITI) TIPUHATHI TJIaBHBIM
00pa3oM OT yIyia eCTECTBEHHOI'O OTKOCA U MPOYHOCTHBIX XapaKTEPUCTUK OTCHIIIAEMOro rpyHTa. Vicxons 13 MecTHbBIX
YCIIOBUI MOT'YT OBITH HCIIOJIb30BAHbI: NECOK CpeIHEW KPYNMHOCTH, CpeIHEl IIOTHOCTH, CIAraroliuii pycllio peKu
Ceip-/lapby; ecoK MeNIKUi, PHIXJIBIH, HAXOISIIIUICSA B HEIIOCPEICTBEHHOM OJIM30CTH OT PeKH; CYIJIMHKH, 3ajerao-
nue Ha yaaneHud 30 KM oT JaMOBL.

B mepBoii cepum OMBITOB MPOBOIMIIOCH OIPEAETIEHHE IUIOTHOCTH. IIpM 3TOM HMCKYCCTBEHHO CO3/1aBalIOCh
YEeThIPE COCTOSIHMS Ka)KIOTO M3 IECKOB: MUHHMMAJIbHOE YIUIOTHEHHE; cilaboe YIUIOTHEHHE; CHIIbHOE YIUIOTHEHHE;
MaKCHMaJIbHO BO3MOXKHOE YIUIOTHEHHE. Bo BTOpOI cepny ONBITOB OMPENENsUICs yrojl eCTECTBEHHOTO OTKOCA IS
CYXHUX M BOLOHACHIIIEHHBIX I'PYHTOB. TpeThs cepys IKCIEPUMEHTOB OblIa MOCBSIIEHa ONpEeAeNIeHUI0 Ko unneHTa
(unpTpaLuy TPYHTOB ISl U3yUYEHUS BOIIPOCA NIPOCAYMBaHUA BOABI Yepe3 AamMOy.

Ha ocHOBaHMM pe3ynbTaToB 3KCHEPHMEHTAIbHO-aHATUTHUECKUX HCCIEIOBaHUM, HCXOAs W3 TpeOoBaHHH
9KOJIOTMYECKOTO XapakTepa U COOOpPaKEHUH SKOHOMUYECKOH LIeNeco00pasHOCTH, ObUIO MPEAJIOKEHO MPOU3BECTH
OTCBINIKY BPEMEHHOI HACBIIM U3 PEYHOro MEeCKa IyTeM €ro HambIBa C LEJbI0 MPOM3BOJCTBA CBacOOWHBIX padoT.
HacpInbe pekoMeHJ0BaHO BBIMOIHUTH BBICOTOM 5 M, pazmepoM no Hu3y — 51 M, 1o Bepxy — 14 m.

CormocTaBiieHHE OITBITOB IO OIPEAEIEHHI0 KO3 dHIMeHTa QUIBTPAMK OKa3aJlo, YTO MECOK CpeAHeH Kpyn-
HOCTH HE3aBHCHUMO OT CTEIEHH YIUIOTHEHHs! OyJeT NMpOIyCKaTh BOAY. JTO MOXET IPUBECTH NpH (HOPMUPOBAHUU
JaMOBI, C OTHOM CTOPOHBI, K OTPHUIIATEILHOMY BO3/IEHCTBHIO — BBIHOCY MENKHX 4acTull (siBneHue cydosun), a c
JIPYTOil CTOPOHBI — K IOJIOKUTEIHHOMY BO3ACHCTBHUIO: 33 CUET MPOITyCKa BOIBI Yepe3 TeI0 NaMObl OyneT HECKOIBKO
CHIDKEHO B IIEJIOM JaBJICHME MAacCChl BOABI HA KOHCTPYKIMIO HACHIIM W CHHU3HTCS BEPOSITHOCTH €€ pa3pylIcHUs. Y
MecKa MEIKOTO MEHbIIEe KOA(PPHUINEHT (QIIBTPANA U MOSTOMY IIpu (POPMUPOBAHHK JaMOBI U3 HETO 3HAYUTEIHHO
YBEJIMYHTCS PAcXO]l BOIBI B OCTABIIEHCSA YacTH PEKH, HE TeperopokeHHoi namOoii. Beuay 3Toro, cieayer oXuaars
MOBBILICHUSI YPOBHS BOABI O AaMObl M COOTBETCTBEHHO pa3MBIBAHUIO Kpas AaMObl C MPEANOIOKUTEIbHBIM
paspyIeH’eM Kpast JaMOBlI.

YyuTeiBas BBIHICU3JIOKEHHOEC, CJICAYET CUMTATh BO3MOXKHBIM HCIIOJB30BAHUE MECTHOI'O I'pyHTa IJIsA OTCBLIIKU
BPEMEHHOW HAChINK C LEJbI0 MPOU3BOACTBA CBacOOWHBIX pabot. [t yero ObUIM ONTHMHU3UPOBAaHBI PAOOTHI TIO
YCTPOMCTBY BpEMEHHOW TaMOBbl — BBIOOp THIA IPYHTA Ul Tesla NaMObl, METOIWKA €ro YKIaJIKH, JOCTUTraeMas
IUIOTHOCTh U YTOJI €CTECTBEHHOT'O OTKOCA.

B pesynbrare BHeApEHUS! HAYYHBIX MCCIEIOBAHUN B IMPAKTUKY CTPOMTENHCTBA OB IMOJIY4YE€H 3KOHOMHYECKHN
s¢dekt. B HacTosmee BpeMsi ra30npoBoJl yCIEITHO SKCIUTyaTHPYeTCs.

KaroueBble cioBa: gam0a, Hachllb, IUIOTHOCTh TIPYHTA, YTOJd E€CTECTBEHHOIO OTKOca, KodddurmeHt
(upTpanuy, TecYaHble HMCKYCCTBEHHBIE OCHOBAHUS, YKIaJKa I1€CYAHOTO OCHOBAHMS, YIDIOTHSEMBIE HACHITHBIC
TPYHTBI, KOHTPOJIb Ka4€CTBa, KOHTPOJIb (OPMUPYEMOI0 OCHOBAHUSI, TEOTEXHUUESCKHE [T0Ka3aTel !, 3a0UBHAs CBasl.
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