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13 pa3HOOOPA3HBIX IIPHPOAHBIX MPOLECCOB, B UUCIIE KOTOPHIX COTHEYHOE N3Ty4YEHHE, BOJHbIC M BO3IYIIIHbIC
TeYeHHs, 0MoMacca, BOJIHBI U MPUIIUBbI, FEOTEPMAIILHOE TEILIO.

IlepBoHauanbHast JOMUHAHTHASI COCTABIISIONIAst TOTPEOJICHUS SHEPIUH OblIa CBsA3aHa ¢ Ipeodpa3oBa-
HHEM BO300OHOBIISIEMO# SHEPIHH IPUPOAHBIX HCTOUHUKOB, COJIEpIKalleiicst B ApeBeCcHOI OroMacce, BETPOBbBIX
1 BOAHBIX ITOTOKaX. B manpHeieM HHHOBAIMOHHBIE TEXHOJIOT MY, BHAaYaJle TEPMOANHAMUYECKHUE (ITapOBO
JIBUTATElIb), & 3aTeM JJIEKTPOANHAMUYUECKHUE (AEKTPUYCCKUI ABUTATENb), CIIOCOOCTBOBAIHN TIEPEXOAY K HC-
IOJTb30BAHUIO JIPYTUX YHEPrOHOCHTENICH Ha OCHOBE MCKOMAEMbIX TOIUIMB. YTJICBOIOPOIHBIC S3HEPrOHOCUTE-
JIM, TIaBHBIM 00pa3oM 3a CYEeT YIUisi, HAPAIIMBAIN CBOIO JIOJII0 B DHEPrOCHAOKEHUH JOBOJIBHO TPOIOIIKH-
TEJBHBII NEPHOJ apaJUIEIBHO C THAPABINYECKAMH HCTOYHIKAMH SHEPTHU. DTO MIPOJOIDKAIOCH JI0 TEX MO,
noka B KoHIe XX CTOJIETHsI HE NPOU30IUIN CTPYKTYPHBIE N3MEHEHHsI B IIPOU3BOJICTBE YHEPIUH, KOTOPbIE
MIePCOPUCHTUPOBAIIN SHEPTETHUKY Ha IEPEX0] K KOMOMHIPOBAHHOMY, CMEIIAHHOMY HCIOJIB30BAHHIO Pa3jInyd-
HBIX MCTOYHUKOB NEPBUYHON SHEPTUH: YIIICBOJOPOIHBIX, SIIEPHBIX U BO3OOHOBIISEMBIX.

Kak cnpaBeyimBo oTMedeHO B AUCKyCCHsX Ha HepaBHO npomreanieM B Cankr-IlerepOypre MexyHa-
POITHOM YKOHOMHYECKOM (hOpyMe, MEepexojl SHEPreTHKH K MHOTOIOJSIPHON CTPYKTYpe MPOU3BOACTBA U T10-
TpeOJICHNST SHEPTUU CBSA3aH C PA3IMYHBIMU IIPOIiecCaMy B OOIIECTBE, MOJIUTHKE, SKOHOMUKE. B ux umcie
KPM3UCHBIE SIBIICHUS B 2)KOHOMUUECKOH U (PMHAHCOBOH cepe Ha r100aIbHOM yPOBHE, MPUBOJSIIME K yIPo-
3aM HaI[OHAJIBHOW O0€3011aCHOCTH, KOTOPBIE OPHEHTHPOBAJIHM Ha OTKa3 OT JJOMHHAHTHI OIHOIIOJIIPHOTO SHEp-
roHocurens. TeHACHIMS K CYIECTBEHHOMY POCTY HApOIOHACEIEHMS! — MOTEHLIHAIbHBIX YHEPronoTpeou-
TeNell — HpH IPSAyIel OrpaHMYEHHOCTH 3aracoB UCKOIIAEMbIX TOIIMB JAUKTOBAIA MEPEXO K TUBEPCHDH-
KallM¥ NePBUYHBIX HCTOYHUKOB SHEPIMU M BCEMEPHOMY dHEprocOepekenuio. Paciumpenne HeynpaBisieMbIx
AQHTPOIOTEHHBIX BO3ICHCTBUI HAa OKPYXKAIOIIYIO CPEAy C IPOTHO3UPYEMBIMH HEOIAroNnpUsATHEIMU KiIMMa-
TUYECKUMH U3MEHEHUSIMU CIIOCOOCTBOBAIN POCTY chepbl NPUMEHUMOCTH IKOJIOTHYECKH YHCTHIX HCTOYHH-
KOB SHEPIHU M YBEIMYEHHIO JOJIM WX MPAKTHYECKOTO HCIIOIB30BaHMS B SHeprocHaOkeHnu. CTpyKTypHbIE
U3MEHEHMs1 B 00IIeM dHeprodanaHce acCOLMMPOBAIUCH TAKXKE C POCTOM MHTETPALMM MHTEIICKTYalbHbIX
1 MH(OPMALMOHHBIX TEXHOJOTHH B Pa3IMYHbIC OTPACIH XO3SHUCTBOBAHUS M TEPPUTOPHAIIBHBIME TIepepac-
MIpe/ICICHUSIMU MTPOM3BOUTEINEH U MOTPEOUTENCH SHEPTHH.

B cBs3u ¢ coBpeMEeHHON TEHAEHIMEH aKTHBHOTO MCHOJIB30BAHMS BO30OHOBISIEMBIX YHEPrOpECypcoB
B CTPOUTEIBHOW UHIYCTPHUH, ABMKYILECH CHIIONH KOTOPOI, HECOMHEHHO, SIBIISICTCS DHEPreTHKa, IPpHoOpeTaeT
aKTyaJIbHOCTh HKOJIOTrO-3HeprocOeperaroniee HarpasieHHe OTpaciu. D(QPEKTUBHOE pEIICHHE JKOJIOTHYe-
CKHUX, SHEPreTHYEeCKUX TPEOOBAHUII B HACTOSIIIIEE BPEMsI CTAHOBUTCSI TPUOPUTETHOMN 3a/1aueii CTPOUTEIbHON
0TpaciH, MoJpa3yMeBarolieil pa3paboTKy TEXHOJIOTHI PAlMOHAIBHOTO UCIIOIb30BAHUSI SHEPTHU BO30OHOB-
JISIEMBIX HCTOYHMKOB Ha BCEX JTaIax CTPOMTEILHOTO MPOM3BOICTBA.

VYBepeH, 4To B COBpeMeHHOH Poccun TrHaMUYecKoe pa3sBUTHE CTPOUTEIBHON HHIYCTPHH C ITUPOKUM
NPUMEHEHHEM BO30OHOBIISIEMBIX MCTOYHUKOB SHEPTHHM MO3BOJIMT Ha MPAKTHUKE PEaIn30BaTh 33jady MOBbI-
LICHUS YHEProcOepekeHus U IHeprodPpHeKTUBHOCTH cTpouTeNbcTBa. Hemanas posib B 9TOM NPHHAICHKHUT
M3aTeIbCKOM JesiTenbHOCTH KypHasa «BectHuk MI'CY», akTHBHO CIIOCOOCTBYOIIETO MIHPOKO(YOPMATHON
UH()OPMHUPOBAHHOCTH O pe3yJIbTaTax HCCICA0BaHNIl OTCUECTBCHHBIX YUCHBIX.

Unen IIpesnnyma Komurera o nmpo6iemam HCIIONB30BaHUS

BO300HOBIIICMBIX HCTOYHHUKOB SHEPrHU POCCHIICKOTO COI03a HayIHBIX U HHXKEHEPHBIX 00BbEANHCHUH,
3aBeqyromuil HayYHO-HCCIIEI0BATENbCKOM TabopaTopueil BO30OHOBIISEMBIX HCTOUHUKOB YHEPI U
reorpadudeckoro paxymsrera MI'Y um. M.B. JlomonocoBa,

L . /
pod., 1-p GHu3.-mMaT. HayK, akaz. Poccuiickoil MHXEHEPHO! aKaJeMHUU 7@@% A.A. ConoBbeB
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FORMATION
OF THE MODERN RENEWABLE ENERGY PRODUCTION
AND ITS ROLE IN THE DEVELOPMENT
OF THE CONSTRUCTION INDUSTRY

The modern renewable power engineering has established as a separate direction of the general
power engineering in the recent decade. As compared to traditional directions, the peculiarity of re-
newable energy production is unfamiliarity of its energy sources, because they are not energy sources
of fixed volume but the processes existing constantly or occasionally emerging in the nature. Thanks
to it the energy of the renewable sources may be constantly derived from different natural processes
without depletion, which include solar radiance, water and air flows, biomass, waves and flows, geo-
thermal heat.

The original dominant component of energy consumption was related to transformation of re-
newable energy of natural resources consisting in wood biomass, wind and water flows. Further the
innovative technologies, first thermodynamical (steam engine) and then electrodynamic (electric mo-
tor) contributed to the transition to the use of other energy sources based on fossil fuels. Hydrocarbon
energy sources mostly thanks to coal increased their role in energy supply for quite a long period si-
multaneously with hydraulic energy sources. It continued until in the end of the 20th century structural
changes in energy production took place which redirected the energy to the transition to combined,
mixed use of different energy sources: hydrocarbon, nuclear and renewable.

As it was fairly noted in the recent International Economical Forum in Saint Petersburg, the tran-
sition of energy sector with multipolar structure of energy production and consumption is connected
with different processes in the society, policy and economy. Among them there are crisis phenomena in
economical and financial spheres leading to threat to national security, which lead to the refusal from
the domination of unipolar energy carrier. The tendency to the substantial growth of population — po-
tential energy consumers together with the forthcoming scarcity of fossil fuels demanded the transition
to diversification of the primary energy sources and world energy saving. Increase of uncontrolled an-
thropogenic influence on the environment with forecasted unfavourable climatic changes contributed to
the growth of the field of application of green energy sources and increase of the share of their practical
use in energy saving. Structural changes in the general energy balance associated also with the increase
of integration of intellectual and informational technologies into different economic spheres and territo-
rial redistribution of energy producers and consumers.

Taking into account the contemporary tendency of active use of renewable energy sources in the
construction industry, the driving force of which is surely energy production, the ecological and energy
saving direction of the branch becomes current. The efficient solution of ecological, energy require-
ments becomes today the priority task of the construction branch, which supposes the development of
the technologies of rational use of renewable energy on all the stages of construction.

I am sure that in modern Russia the dynamic development of the construction industry with the
wide use of renewable energy sources will allow solving the task of raising energy saving and energy
efficiency of the construction in practice. The publishing activity of the journal “Proceedings of Mos-
cow State University of Civil Engineering” plays an essential role in it. The journal provides strong
support to broad awareness on the results of investigations of domestic scientists.

Presidium member, Committee on the Problems of Using Renewable Energy Sources

of the Russian Union of Scientific and Engineering Associations,

Head, Scientific Laboratory of Renewable Energy Sources

of the Department of Geography of MSU named after M.V. Lomonosov,

Professor, Doctor of Physical and Mathematical Sciences,

member of the Russian Engineering Academy A.A.Solovyev
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NMPOEKTUPOBAHUE N KOHCTPYUPOBAHUE
CTPOUTEJIbHbIX CUCTEM.
NMPOBJIEMbl MEXAHUKU B CTPOUTEJNIbCTBE

VK 692.2:625

II.A. I'pomos, P.T. EmenbsanoB, B.B. Cepparunckuii
coy

IOPEKTUBHOCTDb IPUMEHEHMUSA IVIOCKUX '’EOPEHIETOK
C METAJVIMYECKUMHU ’KWJIAMHA B KOHCTPYKIUAX
APMOI'PYHTOBBIX ABTOJOPOKHbIX HACBIIIEN

PaccmoTpeHbl BOMpoChl apMMPOBaHUSA HaCbINen BbICOKOMPOYHbIMU reOCUHTETHYE-
ckuMmun MaTepuanamu. NMpeanoxeHo UCMonb3oBaTh B Ka4eCTBE apMUpPYHOLLEro MaTepua-
na Nnockyto reopeLueTky ¢ MeTannmyeckuMm Xunamm Ansa COopyXeHUst apMorpyHTOBbIX
MOAMOPHBLIX CTEH Ha aBTOMOOMIIbHBIX U Xene3Hbix goporax. NMpusBeaeHsl pesynbTaTol
pacyeToB BEMUYMHBLI FOPU3OHTASBHBIX NEPEMELLEHNI NULEBOW YacTu NOANOPHBLIX CTEH,
norly4YeHHbIe B NpoLecce YCNEHHOro MOAENMPOBaHUS N0 METOAY KOHEYHbIX 9NIEMEHTOB.

KnioueBble cnoBa: apMypoOBaHHbIA TPYHT, FrE€OCUHTETUYECKUI MmaTepuan, Mme-
Tannu3mpoBaHHas reopelueTka, BHELHAS YCTOMYMBOCTb, BHYTPEHHSAS YCTOMYMBOCTb,
[ONroBpeMeHHas NpoOYHOCTb, OCeBas XECTKOCTb, YNCMEHHOe MOAENUpoBaHne, MeTof,
KOHEYHBIX 9NIeMEHTOB, HanpsXXeHHO-AedOPMUPOBAHHOE COCTOAHME

[ToxamopHbie CTEHBbI M3 APMUPOBAHHOTO TPYHTA XAPAKTEPU3YIOTCS SKOHOMHUY-
HOCTBIO U IPOCTOTOM BO3BEICHHS, MPUYEM IPPEKTUBHOCTh MX HCIIOJb30BaAHUS
BO3pacTacT C YBEJIMUYCHUEM BBICOThI. APMOIOPYHTOBBIE CTCHBI MPEACTABIISIOT CO-
00l OTHOCHTEIIBHO KECTKYI0 CTPYKTYPY, YTO JIeJaeT UX MEHEE YyBCTBUTEIbHBIMU
K OcajikaM OCHOBaHUsl. Takue MOAMOPHbIC CTEHBI JIyUIlle KOMIICHCUPYIOT TeMIIepa-
TYPHBIC U YCaJIOUHBIC HAIPSHKEHUS, OTIMYHO CHPABJISIOTCS C Pa3IUYHBIMK BHIAMHU
JUHAMHUYCCKUX Harpy3ok. [IpuMeHsieMble B KaueCTBE apMHUPYIOIIMX MaTepHAJIOB
TEOPEIISCTKU 00JIAZIaf0T Pa3HbIMU TOKA3aTesIMH I0JI3YYECTH, BHICOKOW IOJI3yue-
CTBIO, YTO JIJISl TOJIOPHBIX CTEH SIBJIACTCS BAKHBIM MapaMeTpoM. Y IJIMHEHUE MPU
JICHCTBUM CTATHUECKOM HArpy3KH MOXKET MPUBECTH K 3HAYMTEIHLHOMY OTKIOHEHHUIO
JUIEBON YacTH CTEHBI C TOCIEAYIOMUM ee oopymieHueM. [Ipu Beibope apMupyro-
IIMX MaTePHAJIOB JIOJKHO OBITh YyU4TeHO TpeOoBaHME cTaHmapTra BemukoOpuraHuu
BS 8006 06 ncnonp30BaHNM B apMOKOHCTPYKIIUAX T€OCHHTETUYECKUX MaTepHAJIOB,
HE JIONYCKAoIee B MEPUOJ] IKCIUTyaTalluu X Ae(GopManuil moja3ydecTH, MpeBoc-
xomsuux o BenuuuHe 1 % 11t 60KOBBIX CTEHOK B apMoHacknu u 0,5 % nist Top-
LIEBBIX CTCHOK Ha MOJX0JaX K MOCTaM (HaIpuUMep, YCTOU C pa3eIbHbIMK (PYHKIIU-
siMH ). B KauecTBe apMUPYIOIIETo MaTepHralia mpe/jiaraeTcs NCIOIb30BaTh TUIOCKYIO
METAJIM3UPOBAHHYIO [C€OPELISTKY, 00J1a1a0IYI0 BRICOKOH 0CEBOH JKECTKOCTBIO 3a
CYET HAJIMYMSI METAJUTUUYECKUX JKUJI BHYTPHU TOJMMEPHBIX MOJIOC.

e paboOThI 3aKIIFOYACTCS B YCOBEPIICHCTBOBAHUM KOHCTPYKTHUBHO-TEXHOJIO-
THYECKUX PELICHHUI TONOPHBIX CTEH M3 apMHPOBAHHOI'O IPYHTA IyTEM MPUMEHE-
HUS B KQUE€CTBE apMUPYIOIIETO AIEMEHTA IIOCKON TeOpenIeTKN ¢ METATHICCKUMU
JKUATTAMH.

© [pomos 1.A., EmenbsiHoB P.T., CepsatuHckuii B.B., 2016 7
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Yenosus u memoowt uccineoosanus. OOBEKTOM HCCIICTOBAaHUH MPUHATA apMO-
TPYHTOBAs HACKINb C aKTUBHOM OOJIMIIOBOYHON CHCTEMOM BBICOTOH 9,3 M ¢ MOy JIb-
HBIMH OETOHHBIMHU CTEHOBBIMHU On0okamu BbicoToi 0,3 M (puc. 1).

OO O L L O O L L L T T L T T T T 96,=76 K/
IO L T T L S T e T T T T T T T Gooom=24 kH/W

1000 6250 5 6250 1000
1250 | | 4000 4000 | 1250

9300

Puc. 1. ApmorpyHTOBas cuctema: I — o6aunoBouHslii 6:10k (440 x 300 x 300); 2 — muockast
reoperieTka ¢ JOJIroBpeMeHHOH nmpoyHocThio S0 kH/M; 3 — rurockast reoperieTka ¢ J0JIroBpeMeHHOM
npounocTsio 33 kH/M; 4 — cuioBast o6oiiMa 13 reopenieTky (ebeHouHas OYIIKa); 5 — JOPOXKHAS
oJexKIA

Iloobop napamempos 2eoapmupo8K UCXOO0s U3 YCI08ULL YCIMOUNUBOCU KOH-
cmpykyuu. Jns obGecriedeHust oOImIeH yCTOWYMBOCTH KOHCTPYKLMH IIeOCHOUYHAS
MOyIIKa JO0JDKHA OBITh apMHpPOBAaHA 3aMKHYTOW CHJIOBOW OOOWMOM M3 IIIOCKOM
reopelIeTKH, o 00JIMIIOBOYHBIMH OJIOKaMU MIPEAYCMOTPEH JKe1e300eTOHHBIHN JIeH-
TOYHBIN QyHIAMEHT.

[Tapamerpsl apMupoBaHus (JUIMHA 33A€JKH B TPYHT U IIPOYHOCTH apMOMaTe-
pYanoB) ompeneieHbl U3 YCIOBUN BHEUTHEH M BHYTPEHHEH YCTOMYMBOCTH B COOT-
BETCTBUU C pacueTHOM cxemoit (puc. 2). Pacuers! BeimonneHs! B nporpamme GEO
5 — MOayJib «ApMHUpPOBaHHBIE HACKIKY. TOJIMHA CIIOEB COOTBETCTBYET BHICOTE
omoka (300 mm).

AHanu3 BHENTHEH YCTOWYMBOCTH BKITFOUAET B CeOs:

* MPOBEPKY Ha OMPOKHILIBAHHE;

* IPOBEPKY Ha C/BMUT;

* aHAJIU3 HECYIIEeH CIOCOOHOCTH TPYHTa OCHOBAHUS;

* MIPOBEPKY Ha MepeMelIeHHe 10 KPYIIIOMMINHAPHIECKON (MIH MOJTUTOHAb-
HOI) TOBEPXHOCTH CKOJIbKEHMSL.

AHanu3 BHYTPEHHEH yCTOWYUBOCTH JIsl KQXKJIOTO CJIOSI TE0aPMHUPOBKH COCTOUT
U3 CIIEIYIOIINX dTAIOB:

8 ISSN 1997-0935. Vestnik MGSU. 2016. Ne 6
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* MPOBEPKHU CMEIIEHUS TPYHTA 110 Te0aPMHUPOBKE;

* MPOBEPKHU T€0aPMUPOBKH Ha Pa3phIB;

* MPOBEPKHU T€0apPMUPOBKH Ha BBIJICPTHBAHHE.

IIpu pacyeTe yCTOMYNBOCTH KOHCTPYKITUH HACHIITA B COOTBETCTBUU C II. 5.2.2
I'OCT 52748—2007 pacueTHast HOpMaTHBHAS HArpy3Ka OT TPAHCIIOPTHBIX CPEJICTB,
OCYIIECTBIISIONTNX MTEPEBO3KH TSKEIOBECHBIX Tpy30B (HK) mpuBoautes x dhopmu-
POBaHUIO SKBUBAJICHTHOTO CJIOSI TPYHTA 3€MJISTHOT'O TTOJIOTHA!

- 4-18K
7 (d+0,2)(c+0,8)y,,
rie d — 0asa 11 HOpMaTUBHOW Harpy3ku oT aBTomoOmien (AK), M; ¢ — mmpuHa

KOJIeu Harpy3ku, M; K — KJiacc Harpy3ku it HopMatuBHo# Harpy3ku HK.
Torma mnst HopMmaTtuBHON Harpy3ku HK80:

H = 4-18-14 = 4,59 m.
(3,6+0,2)(2,7+0,8)-16,5
COOTBCTCTBCHHO, YACIBHOC NJaBJICHUC HA ITIOBEPXHOCTH HACBIIIH:
9y =H,v,, =4,59-16,5=76 kH/M”.
Ilocrosannas pacnpezesneHHas Harpy3ka oT Beca JOPOXKHON OJEXKIbl IPUHATA
paBHOH

Qoo = 24 KH/M.

OGO AEOMULLLILL UL

n=31;9,30 M

Puc. 2. Cxema apMupoBaHusi IOANOPHON CTEHBI

Designing and detailing of building systems. Mechanics in civil engineering 9
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Tabmn. 1. [TapameTpsl apMEpPOBAHUS

Howmep 6moka Jln1Ha reopemeTky, M JonroBpemeHHast MpodHOCTh, KH/M
1—12 5,0 He menee 50,0
13—20 6,0 He menee 50,0
21—27 6,0 He menee 33,0
28,29 7,0 He menee 33,0
30 8,0 He menee 33,0
31 9,0 He menee 33,0

Pacuem nanpsoicenno-oedpopmuposannozo cocmosHus apmocpyHmoeol noo-
NOPHOU CMeHbl MemoO0OM KOHEUYHbIX 3j1emenmos. JlJia TporHo3a CMEIIeHus ap-
MOTPYHTOBBIX TMOJIOPHBIX CTEH B TOPU30HTAIBHOM HANpaBICHUH MPUMEHSITUCH
YHUCIIEHHBIE METO/IBI pacueTa. | opu3oHTaIbHBIE qedOopMaIii apMOTPYHTOBON KOH-
CTPYKLHMH PACCUHTHIBAIMCH C UCIIOJIb30BAaHUEM KOMIIEKCA KOHEYHO-3JIEMEHTHOTO
MoxaenupoBaaust GEO 5 — moxyns MKD. Jlns ncciaenoBanus ObUTH BBITOTHCHBI
pacueTHble CpaBHUTEILHBIC OLICHKH BJIMSIHUS HAa TOPU30HTAJbHBIC TEPEMEICHUS
CTEHBI 1e()OPMATUBHBIX U MPOYHOCTHBIX XapaKTEPUCTUK TEOCHHTETUKOB, HCIIOIb-
3yeMbIX JJIs1 apMUpOBaHus Hacklnu. B nmporpaMmmuoM komiiekce GEO 5 reocunre-
TUYECKHE apMUPYIOIINE MaTepraibl IPEICTABIECHB] B BUIE CIEIUATBHOTO 3JIEMEH-
Ta — «apMmaTypsl» (Tepmun nporpammbel GEO 5). ApMartypa mpencraBiseT co0oi
Y3KUH 00BEKT ¢ HOPMAJIbHON JKECTKOCTBIO, HO 0€3 )KeCTKOCTH Ha 3rud. PacueTHbl-
MH CBOMCTBaMH apMaTypbl SABJSIETCS IOCTOSHHAS HOPMAallbHas OCeBasl KECTKOCTh
EA[5].

OceBast KECTKOCTh OIpeNeisieTcs OTHOIIEHHEM IpHpAIIeHusl CHIIBI, TPUIIo-
JKEHHOU K MaTepHally, K IepPEMELIEHUIO, IPOU30LIEAIIEMY 101 BO3AECHCTBUEM ATOU
CHJIBL.

4 F

AL/l
rae F'— pacTsruBaromas cuia, NpuiIoKeHHas K o0pasny; A/ — npupalieHue uii-
HBI 00pa3ia BCIeICTBUE BO3ACHCTBHS PACTATHMBAIOLICH CHIIbI; / — HadanbHas AJTUHA
obpasra.

OmnpenenuTth 0CEBYIO JKECTKOCTh MOXHO € TIOMOLIbIO IpaKOB 3aBUCHMOCTH
OTHOCHUTEJILHOTO YAJTMHEHHS TEOCMHTETHUECKOTO MaTepuaa 1noj Harpy3koi. Takue
rpaduKy CTpOSTCA Uil KaXKI0H MapKu reoMaTepuana 1o pe3yabTataM UCIbITaHuH.
1 T€OCMHTETHYECKHX MaTepualioB 3Ta 3aBHCHMOCTb MMEET SIPKO BBIPAKEHHBIN
HEeNMHEHHbIH XapakTep. OJHAKO Ha IEPBOHAYAIBHOM OTPE3KE MPAKTUYECKU JUIS
BCEX MaTEepPHaJIOB ATa 3aBUCHMOCTb OJIM3Ka K JIMHEHHOW. YUNTBIBas, YTO 30HA MaK-
CUMAJIBHBIX pab0YMX YCHUJIHM B pacCMaTpUBaeMOM HaMU cirydae (Cpok ciryx0sr 120
ner) cocraisieT nopsaaka 25...40 % oT HOpMaTHBHOW MPOYHOCTH, OCEBYIO KeCT-
KOCTbh B pacueTax MO>KHO IPUHATH ITOCTOSTHHOM 110 BEMYUHE (IS KX 101 KOHKPET-
HOW MapKH reopemieTkn) [2].

MaxkcuManbHOE TOPU30HTAIBHOE TIepeMEIleHUE JJ1s1 HAChINU BBICOTOH 9,3 M co-
cTaBui0 46 MM (TIecok ¢ @ = 32°, reopereTKa U3 MOJIHOIePUHOB C OCEBO JKECTKO-
cteio E4 = 1000 xH).

10 ISSN 1997-0935. Vestnik MGSU. 2016. Ne 6
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Kak nokasano mMozenupoBaHue, OCHOBHAs 30Ha pealli3allii rOPH30HTAIIBHBIX
nepeMeleHni BHE 3aBUCUMOCTH OT BBICOTBI HACKIIN, IPYHTA 3aCBIIIKU M MPUMEHSI-
€MOT0 apMHPYIOIIETO MaTepraja MPUXOIUTCS Ha 001acTh, OJIM3KYIO K CTEHKE (pac-
crosaue mopsaka 1...4 m). Hampumep, Ha puc. 3 moka3zaHo pacipeaeiieHue mepe-
MEIIEHUH IJIs1 CTCHBI BEICTON 9,3 M. M3 prcyHKa BUIIHO, YTO HA PACCTOSHUU 3...4 M
OT CTEHBI TOPU30HTAILHBIC TIEPEMEIICHHS YMEHBIIIAIOTCS B 2 pasa.

| |

| |

| |
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Puc. 3. Pacmpenenenne TOpU30HTANbHBIX NEPEMEIIEHUN HACHIMHM IO IMONEPEYHOMY
poGUITIO

MakcumanbHOE TOPU30HTAIBHOE MEpEMEICHUE MIJIST HACHIITA BBICOTOH 9,3 M
C MPUMEHEHHEM METAJUIM3MPOBAHHOM T'eOpemeTKH (C OCeBOM KECTKOCThIo EA =
= 4000 xH) coctaBmiio 9 MM, 3TO 3HAUUTEIFHO MEHBIIIE, YeM B MPEIbIAYIIEM pacde-
T€, 4TO JIOKa3bIBaCT Y(PPEKTUBHOCTh MPUMECHEHHUSI METAJUTM3UPOBAHHON TEOPEIIETKH.

Bo1600b1. PacdeTsl ¢ HCIIONB30BaHUEM METOJ0B KOHEYHBIX JIEMEHTOB ITOKa3a-
JIY, YTO TOPU3OHTAIbHBIE CMEIICHUSI CTEHKH apMOHACHINY 3aBUCAT OT XapaKTepu-
CTHK (KECTKOCTH) apMHUPYIOIIET0 T€OCHHTETHKA. VIcToiap30BaHne B Ka4yecTBE ap-
MHUPYIOILIETO AJIEMEHTa METAJUIM3HUPOBAHHON T'€OPEIIETKH MO3BOJIMIO YMEHBIINTh
JneopMaly JMIEBOH 4YacTH 3a CYET HU3KOW IMON3ydecTd U J1ehOpMaTHBHOCTH
Mmatepuaia. Hanbosblee 3HaueHue UMEeT CHIDKEHHE JeopMaiii TOPLEBBIX CTEH
Ha MOJXOJaX K MCKYCCTBEHHBIM COOPYKEHHSAM, TaK KaK BO3ZHUKAIOIIME MPH ITUX
MEePEMEIICHNUAX Harpy3KH MepealoTCsl HETOCPEACTBEHHO Ha OIOPHI.
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P.A. Gromoyv, R.T. Emel'yanov, V.V. Servatinskiy

EFFICIENCY OF THE USE OF PLAIN GEOGRIDS WITH METAL CORES
IN THE STRUCTURES OF REINFORCED GROUND ROAD EMBANKMENTS

The authors considered the issues of reinforcement of embankments by high-
strength geosynthetic materials. It is suggested to use flat geogrid with metal cores as a
reinforcement material for constructing reinforced ground supporting walls on automobile
and railway roads. The results of calculations of the volumes of horizontal displacements
of the front parts of supporting walls are offered. They were obtained as a result of nu-
merical modeling using finite element method.

Key words: reinforced ground, geosynthetic material, metalized geogrid, external
stability, internal stability, long-term strength, axial stiffness, numerical modeling, finite
element method, stress-strain state
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