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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 arca. 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-Darva
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 arca, 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).
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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/em’; 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 a3M° =27,99° < aF5=3134 ° (A= 12,6 %).

This ratio is observed for the averaged values of SMS and FS in the dry state agﬂ’.'flry =
31,50 © < @fp ary = 3134 (A= 11,3 %).

And in a water-saturated state @y qe = 24.48° <afs  .=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 «Inzheneryye izyskaniya» ajds= 27,99° < @MS =
32-35° (A =20%).

And the average value of the angle of repose o FS is greater than the angle of internal friction
¢ determined by LLP «Inzhenernyye izyskaniya» @fy =31,34° > @5 =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.

— 44 ——
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MATHCTPAJILAEI TA3 KYBEIPEIH KAWTA JKAHAPTY BAPLICEIHJIA TONEIPAK
CYPBIITAVABLIH DKIEPUMEHTAJIBALI HETT3JEMECI

Annotamusi. Makanaga MarucTpanbapl ra3 KyOBIPBIH Kaiita Kypy YINIH VaKbBITIIA TOMBIPAK O6reTiH Kypyra
OarpITTAFaH SKCICPUMEHTTIK-TAIJAMANBIK 3€PTTCY HOTIDKEICP] KEATIpiie .

I"a3 xyObIpbiHbIH Tiperi CeIpAapust ©3CHIHACTI MY3JBIH COrily OapbhICBIHAA 3aKkpMAaXFaH. Kama Tipekrepin
KAJIBIHA KENTIPY VINIH YaKbITIIA YHIHAI TOCEY YCHIHBIIABL. KOmKeTiMAl JKaKbIH OPHATACKAH TOTIBIPAKTHIH, YII TYPIi-
HiH KACHETIH 3€PTTCY HETI3iHAEC YCHIHBUIAH TOINBIPAKTHIH TCXHHKATBIK-YKOHOMHKAIBIK THIMALUII MEH THIFBI3-
JBIFBIHBIH OOJDKAMBI HETI3AENE .

Bererke cambIHATBIH TONBIPAKTHI TAHIAAY TOIBIPAK KACHETTCPIH 3EPTXAHANBIK 3CPTTCY KOHE TEXHHKAJbIK-
SKOHOMHKAJIBIK HET13ACME HETI31HAC JKy3eTe aChIPBLIAMEL. bereTTi KaiTa sKaHAPTY KEOHIHACTI KYMBICTAP.IBI KYPTisy -
JiH TEXHOJOTHSUIBIK TAIANTAPBIHA CYHEHE OTHIPHIL, OHIKTITI 5 M >koHE OmikTiri 36 M 60ybI THiC. Y HIHAIHIH KAXKETTI
rabapurTepi €H amxapIMEH TAOWFH €HIC OYPBIIBIHAH >XOHE TOTIICTIH TOIBIPAKTHIH OCPIKTIK CHIATTAMAIAPHIHAH
KaObImaHy bl THIC. XKeprimikTi sKaraaira OalIaHBICTBI OPTAIIA 1PLTTi, TEEBI3ABESL 0ap, CepAapusl e3¢HIHIH apHa-
CBIH MICKTCHTIH KYM, 63CHIC TIKCJCH >KaKbIH OPHATACKAH YCAK, OOpmbUIIAK KyM; OererteH 30 KM KaIIBIKTBIKTA
JKATKAH Ca3daK MAHIATAHBLTY Bl MYMKIH.

TokipnOeHiH OipiHII CEPHACHIHAA THIFBI3ABIKTHI AHBIKTAY >KYMBICTApBI KYPrizinai. bym perre KyMHBIH TOpT
JKaFIalbl sKacaHAbl Typae maiiza OOnmbl: a3 HBFBI3AAY; SJICI3 HBFBI3AAY; KYINTI HBEFBI3NAY, CH >KOFAPhl MYMKIH
HBFBI3MAy. ToKIpHOCHIH CKiHII CEpHACHIHAA KYPFaK KOHC CyFa KAHBIKKAH TOIBIPAKKA ApHAIFAH TAOWFU EHIC
OYpPbIMBI AHBIKTANABL. JKCICPUMCHTTIH VIOIHIN CEpPHICHI O6reT apKbUIBI CYIbl arbI3y MOCEJECIH 3epTTEY YIIiH
TOTIBIPAKTSHI CY3Y KOI(D(UIMCHTIH AaHBIKTAYFA aPHAIIBL.

OKCHEPUMEHTAIBI-AHATHTHKAIIBIK 3EPTTEY HOTIOKEJIEPI HETI3IHIC SKOJOTHSIBIK CHIIATTAFBI TANANTAPFA MKOHE
SKOHOMHKAIIBIK MAKCATTBUIBIK YFBIMJAPBIHA CYHEHE OTBHIPBHIN, KaJa Kary >KYMBICTApBIH >KYPTi3y MAKCATBIHIA 63¢H
KYMbIHAH YaKbITIIA YHiHAI ceOy YCHIHBUIABL YIiHAI OWiKTIri 5 M, TeMeHri >karbl OOHbHIIA 51 M, YCTIHTI KaFbl
OotferHIIA 14 M OOy BI KAXKCT.

Cy3y ko3 duimeHTiH aHbIKTay OOMBIHINA TOKIPHOCHI CAJBICTHIPY OPTAINA iPITIKTEri KYM TBHIFBI3NAY IOPEiKe-
CiHC KapaMacCTaH CYAbl OTKi3eTiHiH kepcerti. byn Oererri (opmuparnuamay ke3inme Oip KAFBIHAH TEPIC dcepre —
ycax Oemmekrepai mbrapyra (Cy(pdo3us KyOBUIBICH), al CKIiHIII KAFBIHAH OH OCCpPre — 0O6reT ACHECI apKbLIBI CY
OTKI3y eceOiHEH KAl YHIHAI KOHCTPYKUMSICHIHA CY MACCACHIHBIH KBICHIMBI >KOHE OHBIH OY3BUTY BIKTHMAIIBEBI
6ipmama TemMeHIeH A, ¥CaK KyMaa Cy3y Ko PUIUEHTI a3, COHABIKTaH O6TCTTI KANbINTACTHIPY KEe31HIE 01aH Oerer-
Ci3 ©3¢HHIH KaJIFaH OeiriHer] CyabIH MBIFRIHBI ¢y ip apTaasl. OcbIFaH Opai, Cy ACHTCHiHIH OereTke JeHiH KeTepi-
JIyiH KOHE THICIHIIE O6TCTTIH IIETIH ANIbIH aJla KHPATa OTHIPHII, ICTiH MIAHBIT KETKCHIH KYTY KEpPEK.

JKorapbiza aUThLUTFAHIBI €CKEPE OTHIPBIIL, KEPTIMIKTI TOMBIPAKTHI KaJa KAy KYMBICTAPhIH >KYPTi3y MaKCaTHIHAA
vakeITIia YHiHOL Oeprmeci ymiH malimananran skeH. On yImiH yakpITma OereT OpHATy OOWBIHINA >KYMBICTap
OHTANJIAHABIPBLIABI, SFHH O6TCT ICHCCIHC ApHAFAH TONBIPAK TYPIH TAHAAY, OHBI TOCCY OAICTEMECI, KO KCTKi3ijie-
TiH THIFBI3ABIK JKOHC TAOHFH CHIC OYPBITIIEBL.

Frumsivu 3eprreynepai KypbUIBIC TOKIPHOECIHE €HTI3Y HOTIDKECIHIEC SKOHOMHUKAIBIK HOTIPKE anbIHABL Kazipri
VaKbITTa Ta3 KYOBIPHI TAOBICTHI MAHTATAHBLTYA.

Tyiiin cezaep: Oerer, YHiHII, TONBIPAK THIFBI3IABIFEL, TAOWFH CHIC OYpPHIMBI, CY3y KOI(D(HIHECHTI, KyMIbI
JKacaHIbl HETi3Aep, KYMAbI HETI3Al TOCEy, THIFBI3NANATHIH YHIHII TOIBIPAKTAP, CAmaHbI OAKbIIAY, KAIBIITACATHIH
Heri3ai OaKkpLUIay, Kaaalbl IPreTacThIH T€0TEXHUKATIBIK KOPCETKIMITEPI.




N E W S of the Academy of Sciences of the Republic of Kazakhstan

H. C. Bposko', 5. b. Kynan6aesa', E. H. Bposko’, K. C. Baii6os0B’

"1OsxH0-KaszaxcTaHcKuit yHEBepcuTeT M. M. Ayazosa, [llsmvkeHT, Kazaxcras;
2I/IHCTHTyT YOpaBICHUA U HH()OPMAIMOHHOTO MOICHPOBAHUA YHUBCPCUTETA
Munctpogs HUMC® PAACH, Mocksa, Poccus

IKCIIEPUMEHTAJIBHOE OBOCHOBAHHUE NIOABOPA TPYHTA
IIPU PEKOHCTPYKIIUU MATUCTPAJBHOT'O I'A3OIIPOBOJIA

Annotanmust. [IpuBOIATCS PE3yIBTaThl 3KCIIEPUMEHTATBHO -AaHATHTHYCCKUX HCCIICIOBAHUH, HAPABICHHBIX HA
CO3JaHHC BPEMECHHON TPYHTOBOH 1aMOBI TSI PEKOHCTPYKIIMH MAaTHCTPAILHOTO Ta30MPOBO/IA.

OnopsI Ta30npoBoAa OB MOBPSKACHEI MPH Jieaoxoae peku Coip-Japes. 11 BOCCTAHOBICHHS CBAHHBIX OTIOP
OBLTO MPEIIOKEHO MPOM3BECTH OTCHIIKY BPEMEHHOH HACHIMTUM. Ha OCHOBE M3yuUCHHS CBOMCTB TPEX BHIOB ITPYHTOB,
HAXOIIIUXCS B JOCTYNHOH ONHM30CTH, OOOCHOBBIBACTCS TEXHHUKO-SKOHOMHYECKAs 3(PQEKTHBHOCTH W MPOTHO3
VIUIOTHAEMOCTH PEKOMEHIYEMOTO IPYHTA.

Bribop rpyHTa, yKIampiBaeMoro B aamOy, OCYINECTBIICTCS HA OCHOBAHWH JIAOOPATOPHBIX HCCICIOBAHUH
CBOHCTB TPYHTOB M TEXHHKO-3KOHOMIUICCKOTO 00OCHOBAHUS. MCXOS M3 TEXHOJOTHICSCKUX TPEOOBAHMI MPOU3BOA-
cTBa padoT MO PEKOHCTPYKIMH, 1amM0a JOJDKHA OBITH BBICOTOH 5 M M pa3MepoM IO Bepxy 36 M. Pasmep ocHoBaHmA
HACHINK 3aBUCHT OT BH/JA OTCHITAEMOTO TpyHTa. HeoOxommMble rabapuThl HACKIITH TOJDKHBI OBITh MPUHSTHI ITABHBIM
00pazoM OT yIJIa ECTECTBCHHOTO OTKOCA W MPOYHOCTHBIX XaPAKTECPUCTHK OTCHIIIAEMOTO IpyHTA. MICXOI M3 MECTHBIX
VCIIOBHH MOTYT OBITh HCIIOJIB30BAHBI. NECOK CPEIHCH KPYMHOCTH, CPEIHEH IUIOTHOCTH, CJIATAOIIHH PyClO PEeKH
Cop-Jlapbi;, ICCOK MCIIKHH, PBIXITBIH, HAXOIMANCS B HCIOCPCACTBCHHON OMM30CTH OT PCKH;, CYTJIMHKH, 3aJICTAF0-
e Ha yaaneHu 30 KM OT 1aMOBI.

B mepBoif cepum ONBITOB NMPOBOAWIOCH ONPEACTCHUE IJIOTHOCTH. [IpHM 3TOM HMCKYCCTBEHHO CO31aBAJIOCH
YETHIPE COCTOSHHS KKIOTO M3 MECKOB: MHHHMAIBHOC YILIOTHEHHE, CIa00¢ YVIUIOTHEHHUE, CHIBHOC YIIJIOTHCHHCE,
MaKCHMAJIbHO BO3MOXKHOE VIUIOTHCHHE. BO BTOPOil cepHu OIBITOB OMPEICISUICS YIOJI €CTECTBEHHOTO OTKOCA A
CYXHX M BOJAOHACBHIIIICHHBIX TPYHTOB. TPEThs CepHs HKCIEPHUMEHTOB OBLIA MOCBSIIICHA ONPEICICHII0 KO3 (HImeHTa
(puIETpaIK TPYHTOB AL H3YUCHHUS BOTIPOCA MPOCAYHBAHUS BOBI Yepes3 AaMOy.

Ha ocHoBaHWM pe3ynpTaToB 3SKCHEPHUMEHTATIBHO-AHATUTHUCCKUX HWCCICAOBAHMMN, HCXOAS M3 TpeDOBaHUH
JKOJIOTHUECCKOTO XapakTepa M COOOPAKCHUH SKOHOMHHECKOH IIETeCO00PAa3HOCTH, OBUIO NMPEANIOKCHO IPOM3BECTH
OTCBIIIKY BPEMCHHOM HACHITM W3 PEYHOTO IIECKA ITyTEM €r0 HAMBIBA C IICIBIO IPOM3BOJICTBA CBACOOMHBIX padoT.
Hachimbs pekOMEHI0BAHO BBIIOIHUTB BBICOTOH 5 M, pa3MepoM mo Hu3y — 51 M, mo Bepxy — 14 M.

ComoCTaBICHHE OTIBITOB MO OMPCACTICHHIO KO3(DPHIHeHTa (HUIBTpamiy MOKA3AI0, YTO MECOK CPSTHCH Kpyr-
HOCTH HE3aBHCHUMO OT CTCIICHH YIIJIOTHEHMS OyIET MPOIyCKATh BOAY. JTO MOMKET IPHUBECTH NPH (POPMHUPOBAHHA
JAaMOBI, C OTHOM CTOPOHBI, K OTPHUIATEIHHOMY BO3ICHCTBHIO — BBIHOCY MEJIKHX HacTul (sBieHuEe cy(doszum), a ¢
JIPYTOH CTOPOHBI — K IIOJIOKHTECTIHFHOMY BO3ICHCTBHIO: 3a CUET IPOIYCKA BOABI YEpPe3 TEI0 AaMOBI OYJET HECKOIBKO
CHIDKCHO B IICJIOM JABJICHHUEC MAcChl BOABI HA KOHCTPYKIMIO HACHITM W CHH3HTCS BEPOSTHOCTH €€ Pa3pylICHHA. Y
TIECKA MEJKOTO MEHbINE KOI(DPUIUCHT (HIABTPAIMH M IMO3TOMY IPH (POPMHPOBAHME JAMOBI M3 HETO 3HAYHTEIHHO
VBEMUYHUTCS PACXOJ BOJBI B OCTABIICHCS YaCTH PEKH, HE MEPErOposkeHHON naM00#. BBray 310TO, CemyeT 0XXuaaTh
TIOBBINICHUS YPOBHSI BOABI OO AaMOBI M COOTBETCTBCHHO PA3MBIBAHMIO Kpasg JaMOBl C MPEANOJIOKHTECIEHBIM
Ppa3pyICHHEM Kpas JAMOBL.

YuuTHIBasT BHIIICH3I0KCHHOE, CJICIYET CUMTATh BO3MOKHBIM HCIIOJb30BAHHE MECTHOTO TPYHTA JJISI OTCHINKA
BPCMCHHOW HACHINM C LEJbI0 MPOW3BOACTBA CBAcOOMHBIX padoT. i uero ObLIM ONTHMU3HUPOBAHBI PAabOTHI IO
YCTPOHCTBY BPECMCHHOH AaMOBI — BBIOOP THIA TPYHTA I TeIa AAMOBI, MCTOAWKA €T0 VKJIAZKH, JOCTHTACMAS
IUTIOTHOCTH U YTOJ €CTECTBECHHOTO OTKOCA.

B pesynbrare BHEAPEHUS HAYYHBIX WCCICIOBAHWN B MPAKTHKY CTPOHMTEIHCTBA OBLI IOJYYCH IKOHOMHYCCKUH
3¢ ¢exT. B HACTOAIICS BPeMA Ta30MPOBOA YCIICIITHO IKCIUTYaTHPYCTCA.

KioueBpre cooBa: 1am0a, HACHIIb, IUIOTHOCTH TPYHTA, YOI ECTECTBCHHOTO OTKOCa, Ko3(uiumeHt
(uIsTpalMy, TMECYAHbIC WMCKYCCTBEHHBIC OCHOBAHI, VKIAJAKA MECYAHOTO OCHOBAHMS, VIUIOTHSACMBIC HACHIITHBIC
TPYHTBI, KOHTPOJIb KAYECTBA, KOHTPOJIb (POPMHPYEMOTO OCHOBAHHS, TECOTCXHHICCKUC ITOKA3ATENH, 3a0MBHAS CBASL.
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