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Annotation. Buildings are the largest consumers of energy and producers of
greenhouse gases in both developed and developing countries. According to incom-
plete statistics in Russia, Belarus and China, energy consumption in buildings alone
accounts for 50 % of CO, emissions. Therefore, there is an urgent need for changes in
various areas of the building industry: energy efficiency, emission control, production
and application of materials, utilization of renewable resources, recycling and reuse of
building materials. In addition, due to growing environmental concerns, the develop-
ment of new environmentally friendly building materials with plant fibers and methods
for their application in practice is of utmost importance.

B ycnoBusix cTpeMHUTENBHOTO pa3BUTHSI MUPOBOM 3KOHOMHKH OECIIPELIEIEHTHOE Pa3-
BUTHE TOTy4MIIa CTPOUTENbHAS OTpacib. Ee OCHOBOM SIBIISIFOTCS CTPOUTEIbHBIE MaTepU-
aJIbl, OHU K€ COCTABJISIFOT U 3HAYUTEIIbHYIO YaCTh CTOUMOCTH CTPOUTENBHOTO IPOEKTA.

Ha coBpemMeHHOM 3Tare oueHb MOMYJISIPHBIM SIBISIETCS HU3KOYTJIEPOIHOE CTPOU-
TEJIBCTBO — IKOJIOTHYECKH Oe30macHast (opMa CTPOUTENBLCTBA, IPU KOTOPOM yIiiepoi-
HBIHA CIIe/ 3aHUs MUHUMAJIEH, 9TO OYCHb BaXKHO I OXPaHbI OKPYKAIOIIEH Cpeapl U
sHeprocOepekeHus. C 9Toi TOUKH 3peHHs BECbMa OY€BHIHBIMH MPEUMYIIIECTBAMHU 00-
JIa1at0T HOBBIE CTPOUTEIHHBIC MAaTEPHAIBI C PACTUTELHBIMH BOJTOKHAMHA. OHU MOTYT
3(PEKTUBHO CHU3UTH CTETIEHb YHEPTONOTPEOICHUS U, CIIEI0BATEIHLHO, €T0 CTOUMOCT.
[IpumeHeHre HOBBIX, SKOJIOTUYECKH YUCTHIX CTPOUTEIHHBIX MATEPHATIOB C PACTUTEh-
HBIMU BOJIOKHAMH SIBJIIETCS HEU30€KHOU TeHACHIIMEN Oy/IyIlIero pa3BUTHUs CTPOUTEb-
HOU uHaycTpuu [1].

B nocnennue roapl U3MEHEHHE KIIUMara, 3arpsi3HeHne BO3AyXa, UCTOLIEHUE IIPU-
POIHBIX PECYPCOB M OHOpa3zHOOOpa3usi, 00pa3oBaHKE OTXOJO0B, UCTOIICHUE U 3arps3-
HEHUE BOJHBIX PECYPCOB, YXYALICHHE COCTOSIHUSI TOPOJCKON Cpellbl CTallu I100aib-
HBIMHU TIpOOJIeMaMu, TPEOYIOIUMHU TIPUHATHUSL CPOUHBIX Mep. BRIOpOCH yriekucaoro
raza (CO,) u gpyrux napaukoBbsix ra3oB (I1I") mpeacTaBiasioT co00it OrpOMHYIO yTPO3y
OJsaromnoyunto yesioBeuecTra. s 60pbObI ¢ 3TOM yrpo30it Mupy Heooxoaumo k 2050
rojly COKpaTuTh BEIOpOCH pruMepHO Ha 50 % 1o cpaBHEHUIO ¢ TeKyIIUM ypoBHEM. Ha
MPOTSHKEHUH BCETO KU3HEHHOTO LUKJIa 3/1aHusI B aTMOC(hepy BEIOpachIBaeTCs OOJIBIIIOE
kosmyectBO CO,. DTO BKIIOYAET B ceOsl MPOU3BOJICTBO CTPOUTENBHBIX MaTE€pHaoB
(CM), cTpOUTETHCTBO CaMOTO 3/IaHUs, €T0 Pa3BUTHE, PEKOHCTPYKIIMIO, BOSMOKHYIO
peadMIUTAIINIO U TIOCIICTYIOITUI CHOC.
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CrpouTernbHas 0Tpacib MHTEHCUBHO U AKTHBHO Pa3BHBAETCS BO BCEM MUpE. TONBKO
B Kutae crpoutenbHbiii CEKTOp SBISIETCS KPYTTHEHIIINM MPOMBIIIIEHHBIM paboToaaTesNeM,
Ha JI0JIF0 KOTOPOro MPUXOAUTCS He MeHee 7 % OT OOLLEro unciia 3aHAThIX U 28 % OT uucia
3aHATHIX B MPOMBINUIEHHOCTH. C PYTO CTOPOHBI, TOT CEKTOP BHOCUT CBOM BKJIAJ B 3KO-
JIOTUYECKYIO Harpy3Ky, TaKyl0 KaK BBICOKOE 3HEPro- M BOAOMNOTpEONeHue, 0Opa3oBaHHe
TBEPABIX OTXOOB, NIOOATLHBIE BHIOPOCHI TAPHUKOBBIX I'a30B, BHEIIIHEE U BHYTPEHHEE 3a-
IPSA3HEHNE OKPYKAOLIEH CpeJibl, HICTOLIEHNE PUPOAHBIX PECYPCOB.

Ilo crartucTrke, €KEroAHO Ha CTPOUTENBCTBO 3IAHUI BO BCEM MHUPE PACXOMYETCS:
25 % sHepruu Ha TII00AIBHYIO 3ar0TOBKY JpeBecuHbl; 40 % kaMHs1, iecka u rpaBust; 16 %
BozIbl. B pesynbrare Takoit 3aroroBku oopasyercs 50 % MUPOBBIX MAPHUKOBBIX Ta30B U
(bakTop KUCIOTHBIX A0KIeH. KpoMe Toro, moutu 3 MIIpJl. T ChIpbsl IPEBPAILAETCS B KOH-
CTPYKIMH, (PyHIAMEHTBI, CTE€HBI, TPYObI ¥ NOJbI 3AaHul [2]. OHAKO OTHOW U3 BayKHEH-
IIUX COCTABJISIIOIINX KOJIOTUYHOCTH 3/1aHuM sBisieTcs 3((HEKTUBHOCTD UCTIOIB30BaAHMS
MarepuanoB. Mbl MOkeM BbIOpaTh MOIXOAIIMNA cTpouTelbHble Martepuaisl (CM), pac-
CMaTpHBAas BECh €T0 )KM3HEHHBIN HUKJI («OT KOJIBIOETH JO MOTHIIBI)) U BEIOMpPAst TPOIYK-
[MIO0 C HAUMEHBIIUM BO3JICHCTBHEM Ha OKPYXKAIOLLYIO CpEedy; HalmpuMmep, MO OLEHKaM
T'oncaneca u HaBappo, Bei0op BM ¢ MeHbIIIMM BO3ACUCTBUEM Ha OKPYXKAIOIIYIO CPEly
MOKET COKpaTuth BeIOpockl CO, Ha 30 % [3].

[IIupokoe CTUMYIHPOBAHUE HCIOIb30BaHUs BO30OOHOBISIEMBIX U IepepaldaThiBa-
€MBIX PECYPCOB MOXKET CIIOCOOCTBOBATh 3aMKHYTOCTH KM3HEHHOTO LUKJIA 3[IaHUS U
€ro KOMIIOHEHTOB, IIOATOMY APYTUMHU (paKTOpamMH, KOTOPbIE MOTYT CYLIECTBEHHO IO-
BIMATH Ha BbIOOp CM, SIBISIOTCS €r0 CTOMMOCTb U COLMajbHbIE TPEOOBaHUS, TaKHUe
KaK TEIUIOBOM KOM(OPT, XOpoIlIne MEXaHUUECKHE CBOMCTBA (IPOUYHOCTh U JOJITOBEY-
HOCTb ), 3CTETUUECKUE XapaKTEPUCTUKHU U BO3MOKHOCTH OBICTPOIO CTPOUTENIbCTBRA. Ta-
KUM 00pa3oM, Mbl MPUXOJIUM K TOMY, YTO B HJI€ajie COYETaHUE BCEX IKOJOTHUECKUX,
HKOHOMMUYECKHMX U COLMAJIbHBIX (DAKTOPOB MOXKET J1aTh YETKOE ONUCAaHUE MaTepuaa,
CcoCOOCTBYSI TEM CaMbIM IMPOLIECCY MPUHITHUS PEUIEHUSI O BHIOOPE MOAXOISAIIErO Ma-
Tepuana Ijs 3JaHusl.

O030p JuTEeparypbl MOKA3bIBAET, YTO LEMEHTHAsE U OETOHHAs MPOMBIIIIEHHOCTb
MPOU3BOAUT 7 % TIOOAIBHBIX aHTPOIOTeHHBIX BEIOpOCOB CO,, U B OMKaIlie AeCITH-
netus 3ta uudpa OyaeT pe3ko Bo3pacTarh 1Mo Mepe pocTa HaceneHus: 3emin. [Tomumo
BBIOPOCOB, CBSI3aHHBIX CO CKUTAHUEM UCKONAEMOTI'0 TOIUINBA, IPU HEU30EKHOM AeKapOo-
HU3aluu u3BecTHsIKA (ChIphs) BoiaensieTcs CO,. [Ipu nmpousBoacTBe OETOHA BBIACISCTCS
HE TOJIBKO YIJIEKUCIIBIN ra3, HO M JpYyTUE 3arpsi3HUTEIN BO3yXa, TAKUE KaK yrapHbIA ra3
(CO), oxcumst cepsl (SO,), okeuapt azora [(NO),], xmopuctsiit Bogopoxa (HCI), neryune
YIJIEBOIOPOAbl M TBepAble yacTHibl. [Ipon3BoacTBO OGETOHA MPUBOAUT K HCTOIIECHHIO
CTOJIb HEOOXOAMMBIX HEBO30OHOBISIEMBIX MUHEPAJIbHBIX U BOAHBIX pecypcoB. Muponas
OeTOHHAs! MPOMBIIIJICHHOCTh UCTIONB3YyeT 10 MIIpA. T TOPHBIX MOPOJ ¥ TIecKa U 1 MIIpa. T
BOJIBI B TOJI. XOTS NOPTIAHALIEMEHT cocTaBisieT okoio 10 % ot ob1iero oobema OETOHHBIX
CMECEH, Ha ero IMpor3BOACTBO Npuxonutes 92 % Bcex sHeprozarpar. Hakonen, eie onHy
CEPbE3HYIO AKOJIOTMYECKYIO YTPO3y MPEACTABISIET CHOC U yTUIM3AIMsl OCTOHHBIX KOH-
crpykiuil. [1o olieHkam crnienmanucToB, Ha 100 OeToHa npuxoautcs 70 % macchbl 0TXO0-
JIOB CTPOUTENBCTBA U cHOCcA. [1o3TOMY /17151 GETOHHOM MPOMBILIUIEHHOCTH BaXKHO MPUHSTh
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CTpaTervi0 YCTOWYMBOIO PA3BUTHS, HANPABJICHHYIO Ha CHUKEHHE BHIOPOCOB B arMo-
cdepy 3arps3HIIONMX BEMECTB, TakuX Kak CO,, yTeM UCIOIbh30BaHuUs B OETOHE pacTu-
TEJBHBIX BOJIOKOH, HalIpUMEP, KOKOCOBOTO OpPEXa, TPOCTHHUKA, COJIOMBI, CU3aJIS; UCTIONb-
30BaHMSI YCTPUYHBIX PAKOBHUH M3 MHUIIEBBIX OTXOJ0B 0APOEKIO /I 3aMEHBI OIPEeICH-
HOT'O KOJIMYECTBA KPYMHOTO ¥ MEJIKOTO 3allOJTHUTEIS, KaMHSl, [TecKa U T. JI., YTOObI 3aMeI-
JUTh UCTHOIB30BAaHUE MPUPOTHBIX MCTOYHUKOB PHEPTUU U JOCTUYD 3aMEILEHUSI BO300-
HOBJISIEMBIX UICTOUHUKOB HEPIHH; YITyUIlIEHUSI BOIHBIX CTAHAPTOB. 3aMEIICHHUSI; TIOBbI-
IIEHUE CTaHAAPTOB BOABI HA OYMCTHBIX COOPYKEHHUSIX U MAKCUMAJILHO BO3MOKHOE Tepe-
MEIlIMBaHNE OETOHA C OYHUIIIEHHOM BOMIOM, YTO MO3BOJISIET CHU3UTh MCIIOIb30BAHUE TPH-
POIHBIX PECYPCOB (B TOM YHUCIIE BOJbI); U, COOTBETCTBEHHO, YMEHBIIIUTH KOJTMYECTBO 00-
Pa3yIoLIUXCs OTXO/IOB.
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Annotation. Concept of a huge lathe for combined (additional and subtractive) pro-
cessing of large shafts and tubes is proposed. Portal including two bionic (oak-shaped) col-
umns is depicted. It is suggested to pour columns with high-quality concrete (UHPFRC) for
good stiffness and damping ability. The portal should embrace the tube to be machined.
Supports, holding tools for deposition and cutting, can be used additionally as point rests
around the tube section. Static and modal FEA is provided for the load-bearing system of
the lathe. It is recommended to place arrays of sealed tuned-mass dampers into each con-
crete column to improve damping of machine tool resonances.

AnnutuBHO-cyOTpakTuBHBIE (THOpuaHbIe) cTaHKu (ACC) sSBst0TCS OBICTPO pas-
BHUBAIOIUMCS KJIacCOM 00opyaoBaHus. Takol cTaHOK 001aaeT HHCTPYMEHTAMHU Kak
JUTSI HAHECCHHS Ha JIeTalh HOBBIX CJIOEB MaTepuaia (aJANKIMsA), TaK U JJII TOYHOTO
cpe3anus mpumnycka (cyoTtpakius). B padote paccmarpuBarotcss ACC TokapHo-(hpe-
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