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MCN0Nb30BAHKE KOCTPOBETOHA (HEMPCRETE)
KAK JKONOTHYECKM YMCTOrO CTPOHTENBHOID
MATEPHAJIA

AHHOTauus

Bseperve. CTaTbsl MOCBsILLIEHA OMUCAHUIO HOBOIO 3KO-
NOrMYECKM YUCTOrO0 BO3OGHOBMSIEMOro MaTepuana — Ko-
CTpPO6eTOHa, MPOM3BOACTBO U MCMOSIb30BaHWE KOTOPO-
ro B HacTosiLLiee BpeMs TOSbKO pacTeT 6narogaps psay
uccnefoBaHuii, NPOBEAEHHLIX B HamnpaeneHuuM usyye-
HWA CBOWCTB 3TOro Matepuana. BeToH siBnseTcs ogHUM
M3 Hambornee MNEepPCneKkTUBHbLIX M YaCcTO WUCMONb3YeMblIX
CTPOUTENbHbIX MaTepuasnoB, U C KaxablM AHEM ero uc-
Nnonb30BaHNE YBENNYMBAETCA ONS1 YOOBIIETBOPEHUS MO-
TpebHOCTEN ObICTPOPACTYLLEN CTPOUTENIbHOW OTpacnu.
B nocnegHee pecsTunetTue pocT CTPOUTENbHOM oTpac-
N1, CBSI3aHHbIA CO CTPEMMUTENBHOW MHAOYCTpUanMsaum-
el, NpvBeN K yBeIMYEHUIO crpoca Ha 6EeTOH B KavecTBe
CTPOUTENBLHOIO Matepuana u, Kak Cnefcteve, K npovs-
BOACTBY 6eToHa B 6onbLUMX Maclutabax, YTo 3akOHO-
MEPHO MPUBENO K 3HAYUTENBHOMY BbIGPOCY MAapPHUKOBbIX
rasoB B OKpyxatoLLyto cpegy. C OQHOM CTOPOHBI, 3TO He-
N36eXHO, HO Heo6X0OMMO M3yyaTb anbTepHaTMBbI, YTO-
6bl YMEHbLUNTL BO3AENCTBME OETOHA HA OKPYXXaloLLyHO
cpeny. AKTyanbHOCTb M HOBM3HA CTaTbM OOYCNOBEHA
cuctematmsaumen 60MbLLIOrO KONMYecTBa AaHHbIX O KO-
CTPOBGETOHE C MUCMOMb30BaHNEM COBPEMEHHbLIX UCTOYHM-
KOB KaK POCCUICKMX, TaK U 3apy6GeXXHbIX aBTOPOB.

Lens. [leMoHCTpaLmMs OCHOBHbIX CBOMCTB OOHOMO U3 3KO-
NOTMYECKM YNUCTLIX anbTepHaTUB 06bIYHOMY GETOHY — KO-
CTPO6ETOHA, KOTOpPbLIA SABMSIETCA CTPOUTENbHBIM MaTepu-
anom, nosy4aemMbIM U3 KOHOMMSHbIX BOJIOKOH, U3BECTU
1 BOApI.

MeTtogbi. B cTaTbe MCMNoNb30BaHbl TEOPETUHECKUE METO-
abl.

Pesynbtartsl. ViccnegoBaHne npoBOAUSIOCH Ha TEOPETU-
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Yyeckou 6a3e, B pe3ynbrare 4ero aBTopoM 6b1an npensio-
>XE€Hbl OCHOBHbIE [aHHble, KacatoLmecss CBOMCTB N HEKO-
TOPbIX NpenmyLLecTBa KOCTPOHETOHA.

BbsiBoabi. COBOKYMNHOCTb AaHHbIX, MOJy4EHHbIX B XOA€ UC-
cnefoBaHus, gana npeacrtaBieHMe O TOM, YTO paccma-
TPVBaeMbIi KOMMO3UTHLIA MaTtepuan ob6nagaer psgom
Nofie3HbIX CBOWCTB, TaKMX KaK HWU3Kasi CTOMMOCTb, HO-
CTYMNHOCTb, TEMNM0- N 3BYKOU30NALUUSA, HU3KasA NIOTHOCTb
M YCTON4YMBOCTb K BbIGpOCaM YriekMcnoro rasa, Kotopble
He OKa3blBalT HEraTMBHOIO BO3OENCTBUSA HA NPOM3BOA-
CTBO.

KntoueBble cnoBa: KOCTPOOETOH, KOHOMJIAHbIE BONIOKHA,
3KOSIOMMYHOCTb, TENJIOBblE€ CBOWCTBA, AONTOBEYHOCTb,
OOCTYMHOCTb, TEPMOCTONKOCTb, HU3Kas NITIOTHOCTb, SHEP-
roaeKTUBHOCTb
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USE OF HEMPCRETE AS AN ENVIRONMENTALLY
FRIENDLY BUILDING MATERIAL

Abstract

Introduction. This article is dedicated to a new, environ-
mentally friendly, renewable material — hemp concrete,
the production and use of which is currently growing,
thanks to a number of studies conducted in the direction
of studying the properties of this material. Concrete is one
of the most promising and frequently used building ma-
terials, and its use is increasing every day to meet the
needs of the rapidly growing construction industry. In the
last decade, the growth of the construction industry, driven
by rapid industrialization, has led to an increase in demand
for concrete as a building material and, as a result, to the
production of concrete on a large scale, which has con-
sistently resulted in significant greenhouse gas emissions.
While this is inevitable, it is important to explore alterna-
tives to reduce the environmental impact of concrete. The
relevance and novelty of this article are due to the sys-
tematization of most of the data on hemp concrete using
modern literature sources from both Russian and foreign
authors.

The aim of this article is to demonstrate the main prop-
erties of one of the environmentally friendly alternatives
to conventional concrete, which is a building material
made from hemp fibers, lime, and water.

Methods. The research methods used in this article are
theoretical.

Results. The study was conducted on a theoretical basis,
and as a result, the author has provided basic information

about the properties and advantages of hemp concrete.
Conclusions. The research findings suggest that the com-
posite material under consideration possesses sever-
al beneficial properties, including low cost, accessibility,
thermal and sound insulation, low density, and resistance
to carbon dioxide emissions, which have a positive impact
on production.

Keywords: hemp concrete, hemp fibers, environmen-
tal friendliness, thermal properties, durability, availability,
heat resistance, low density, energy efficiency

For citation: Afanasieva Ya.V. Use of hempcrete
as an environmentally friendly building material. Bet-
on i Zhelezobeton [Concrete and Reinforced Concretel].
2025, no. 6 (631), pp. 28-32. (In Russian). DOI: https://
doi.org/10.37538/0005-9889-2025-6(631)-28-32.  EDN:
ALYTYH.

Author contribution statement

The author takes responsibility for all aspects of the paper.
Funding

No funding support was obtained for the research.

Conflict of interest
The author declares no conflict of interest.

Received 13.10.2025

Revised 17.11.2025
Accepted 20.11.2025

29



Hay4Ho-TexHn4ecKnit XypHan

BeepeHue

BeToH sABNAeTCcsA 0O4HUM U3 Hanbonee NepPCnekTUBHbIX
M 4acTo WCNOMb3YEMbIX CTPOUTENbHbLIX MaTepuanos,
M C KaXAblM OHEM ero UCMnonb3oBaHWe yBennymBaeTcs
ONns yOooBNeTBOPEHUS NOTPeBbHOCTEN GbICTpopacTyLLen
cTpouTenbHOW oTpacnu. B nocnegHee pecAtunetune
pPOCT CTPOUTENBbHOW OTPaCnu, CBA3aHHbIA CO CTPeMU-
TenbHOW ypbaHu3aumen n nHagyctpuanuaasmen, npusen
K YBENMYEeHMIO cnpoca Ha 6eTOH B ka4eCcTBe CTpouTeb-
HOrO mMaTepuana Kak B pa3BuTbIX, Tak U B pa3BuBalo-
LMXCcs cTpaHax. Ha cerogHsilWHWMIA OeHb B MUpe Mnpo-
M3BOANTCA OKOMO 25 MUnMaphoB TOHH 6eTOHa B rog.
O6bem pbiHka ToBapHoro 6etoHa B 2024 rogy npeBbl-
cvn 815,1 mnpg ponnapos CLUA u, no oueHkawm, 6ynet
pacTn co cpegHerofoBbiM TeMnom pocTta 6onee 8,6 %
B nepuog ¢ 2025 no 2034 ropg [1].

Ha npon3BOACTBO CTPOUTENbHBLIX Matepuanos npu-
xoputesa 10 % exerogHoro rnobasnbHoro Belbpoca yrne-
KMCNOro rasa, B TO BpeMS KaK Ha akcrniyaTauuio 3gaHnia
(oTonneHve, oxnaxpgeHue, 3NEKTPOCHabXeHne u T. 4.)
npuxoamntcs 27 % Bbl6pocos CO,. OCHOBHLIM MHrpe-
OVEeHTOM AN NpoM3BOACTBA 6€TOHA ABNSAETCA LEMEHT.
Ons nponssoAcTBa OOHOW TOHHbI LieMeHTa B OKpyXXa-
oLy cpedy BblbpacbkiBaeTcsd nNpuMepHo 0,98 TOHHbI
yrnekucnoro rasa. Belbpoc aToro rasa siBnsetcsi ogHou
M3 OCHOBHbIX MPUYMH rnob6anbHOro notenneHus. Bknag
CTPOUTENBHOM OTpacnv B U3MEHEHWe kKnmmara obycno-
Bun B 2015 rogy npuHaTue Napmxckoro cornaileHus,
B KOTOPOM, B COOTBETCTBMM C PaMO4HOW KOHBEHUMeWn
OpraHmzaummn O6beanHeHHbIX Haunin 06 mnameHeHun
KnMmara, 6blnn nNponucaHbl OrpaHNYeHUs MOBbILLEHUS
rno6anbLHON TemnepaTypbl MeHee 4eM Ha 2 °C, cTpe-
MsACb Mpu 3TOM K UeneBoMy nokasartento B 1,5 °C.
B cootBetcTBUM C [lapuxckmm cornalueHvem 6bina
paspaboTaHa NnonnTMKa, HanpaBneHHas Ha JOCTUXEHUe
HYNeBOro YpoBHS BbIOPOCOB MapHUKOBbLIX ra3os K 2050
rogy.

[MoTpebHOCTb B HOBbIX HW3KOYrNEpPOAUCTbIX WK
ynaBnvBaoLnX yrnepos CTPOUTENbHbIX Martepuanax
M MeTodax UX Npou3BoAcTBa — 9TO HEOOXOAMMbIN 3Tan
pasBUTUSA CTPOUTENbHOM OTpacnu B HacToslee Bpe-
mMsa. [po6nema rno6anbHOro MoTenneHus npuenexkaet
YYeHbIX K aKTMBHOMY MOWUCKY MOAXOAALLEro anbTepHa-
TMBHOIO 3KOMOrMYeCcKM YMCTOro Martepwana Aans cTpo-
MTENbHON NpomblileHHocTn. Celvac pa3paboTaHo He-
CKOJbKO HOBbIX MarepuanoB, KOTOpble MOXHO Ha3BaTb
3KOSIOrMYECKU YUCTBIMU, UMK «3efeHbIMU», CTPOUTENb-
HbIMW MaTepuanamu. B pasnuyHbIXx uccnepoBaHUsX,
NPOBEAEHHbIX Y4YeHbIMKU, M3y4anocb WCMONb30BaHUeE
pacTuUTEeNbHbIX BOMOKOH U UHbIX Martepuanos B 6€TOHe,
Taknx Kak OepeBo, KOHOMSS, NOOCONHEYHUK, NEH, CU-
3anb U T. 4.

Ecnu roBopuTb 0 TaKOM pacTUTENbLHOM Martepuane,
KaK KOHOMJS, TO OHa BblpallMBaeTCs B TPOMMYECKUX pe-
rMoHax Mupa v iBNseTca OAHON U3 caMbiX NOMYynsApHbIX
KyneTyp. Bronornyeckoe HasBaHWe 3TOro pacTeHus —
Cannabis Sativa. KoHonna — 6bicTpopacTyllee pacTe-
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HWe BbICOTOM OT 1,5 0O 4 MeTpPOB, UMEKOLLIEE BbICOKME
TeMnbl pocTa (OKOMo 4 MecsueB), 4YTO AenaeT KOHOMJo
BbICOKOPEHTabeNbHON KynbTypoW. BonokHa, nony4veH-
Hble M3 KOHOMMSHOIO CbIpbsl, UCMONb3YIOTCA B Ka4e-
CTBE CTPOMUTENbHOrO Marepwana Hapsgy C M3BeCTbio
n uemeHToMm [2].

Mcnonb3oBaHne BOSIOKOH KOHOMAM B CTPOUTESb-
HOW oTpacnu Bnepsble 6bI510 0NPo6oBaHO BO PpaHumn
B 1990 rogy, XoTs B MPOLUSIOM KOHOM/IA urpana sax-
HYI0 pofib B MPOU3BOACTBE Gymarn (Kak BOSIOKHUCTOE
pacteHue), a 3500 net Ha3ad, BO BpeMeHa MpaBneHus
nocnegHen pguvHactum Ervnta, ee nepepabartbiBanu
B LLIHYP U TKaHW.

Ecnu roBopuTb O CTPOUTENBLHOW OTPacnu, BOMOKHA
KOHOMMN cTanu MCNonb30BaTb Ans Npou3BoAacTBa 6e-
TOHa C MEHbLUMM BECOM MYyTEM WM3rOTOBIIEHUS CMECH,
COCTOSILLIEN M3 KOHOMMISAHOrO BOJIOKHA (KOHOMMSHOW KO-
CTpbl), N3BECTU N BOAbl. [aHHbIA COCTaB CBSA3bIBASICA
BMeCTe 6narogaps XMMMYEeCKOW peakunn, kotopas npo-
ncxogmna npu CMeLLMBaHUmM U3BECTU C BOOOW, HO 10 CUX
nop He CyLlecTBYeT CTaHOapTHOro coctaBa CMecH,
Y pasHbIX NPON3BOANTENEN COCTaB cMeck cBoM (puc. 1).
MMony4eHHbIM MaTtepman umen psg npevmyLlecTs, Ta-
KMX KaK HU3Kas NAOTHOCTb — MIIOTHOCTb KOCTPOGETOHa
kone6bnetca B npegenax 93,6 0o 136,4 kr/m3, BbicOKMe
3BYKOU3OSALMOHHbIE CBOWCTBA, BO30OHOBAAEMOCTb
W OOCTYMNHOCTb, @ TakXe NacCUBHbIN KOHTPOSb BNAXHO-
cTn. MNopbl B KOCTPO6ETOHE MOMYT CO34aBaTh AbILLALLYO
CTPYKTYpY, KOTOpas nornoLaeTt Bnary n3 okpyxatoLien
cpefdbl M KOHTPONUPYET pe3kne nepenanbl TeMnepaTypbl
N BNaxHoCTU. TepMOCTOMKME CBOMCTBA KOCTPOOGETOHAa
NO3BONAIOT KapKacy 34aHus HarpeBaTbCs U OCTaBaTbCs
TENNbIM JAaXe NPU U3MEHEHUWN NOTOAHbIX YCIIOBUMNA.

KoHonns — cenbCKOX03AMCTBEHHbIN NPOAYKT, MO3TO-
My OHa fIBASeTCH YrnepogHo-oTpuuaTesisHbIM Matepu-
anoM, KOTOpbI He BblOensaeT yriekMcnoro rasa B npo-
Luecce npousBoacTea. KoHonns cnocobHa Hakannneatb
6onblLUe yrinepoda Ha rekrap, 4em noytu nwboe apyroe
pacTeHue, BKNo4aa gepeBbs, 6narogaps CBOUM Obl-
CTpbiIM Temnam pocTta. [lpu n3rotoBneHun KocTpobe-
TOHa, Mocfne Toro kak 6uomacca nepepabartbiBaeTcs,
CMeLUMBaeTCs C U3BECTbIO Y BBOAUTCHA B KOHCTPYKLUMIO,
yrnepon yaepXuBaeTcs Ha MPOTSXEHUM BCEro cpoka
CNy>X6bl KOHCTPYKUMW. M3BecTb Takxe obecrnedvvsaeT
6anaHc 3Heprum, NCNonb3yemMon npu ee NPoM3BOACTBE,
yoanaa CO, 3 Bozayxa no Mepe 3acTbiBaHus. KoHo-
N0 MOXHO WMCNOSb30BaTb B KayeCTBE HaMOSHUTESNS
05 CTPOUTENbCTBA SKOSMOMMYHbIX U YCTONYMBBLIX KOH-
CTPyKLUMIA. KOHOMSA — 3TO 3KONOrMYECKN YNCThIN CTPOU-
TENbHbIN MaTepuan C LUMPOKUM CMEKTPOM NPUMEHEHNS,
oXugaeTcs, 4YTo B 6yayLlemM OHa CTaHeT LIeHHOW KynbTy-
pow (puc. 2).
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Puc. 1. Hempcrete — KOCTPO6ETOH (MHTEPHET-UCTOYHUK: https.//i.pinimg.com/originals/ad/8a/38/ad8a3888bc4b8903f67b464ea787563d.jpg)
Fig. 1. Hempcrete (online source: https://i.pinimg.com/originals/ad/8a/38/ad8a3888bc4b8903f67b464ea787563d.jpg)

Puc. 2. CTpoeHve 13 KoCTpobeToHa
(MHTEpHET-ncTo4HMK: https.//admin.business-platform.ru/storage/110624/conversions/gallery-smi4d8-large.jpg)
Fig. 2. Hempcrete structure (online source: https://admin.business-platform.ru/storage/110624/conversions/gallery-smi4d8-large.jpg)

MHorve eBponerickne CTpaHbl U3MEHUNN CBOU 3a-
KOHbI, YTOObI pa3peLUnTb NPOM3BOACTBO U NepepaboTKy
KOHOM/IN TEXHMYECKOro Ha3HayeHus. Cbipbe Ans KOCTpo-
6eToHa cTaHeT 6ornee JOCTYNHLIM NO Mepe pacnpocTpa-
HEHUS BblpalLMBaHNA KOHOMMAM MO BCEMY MUPY U ynpo-
weHua paboTbl nepepabdaTtbiBalOWMX NPEANnPUATUIA.
Hanpumep, B HacTosLwee Bpems Bo ®PpaHummn (CTpaHe,
KOTOpas NepBoM NPUMEHMUSIA KOHOMMK B CTPOUTENbHOW
oTpacnu B Havane 1990-x roaos) KOHONNSA NPOM3BOANTCS
o6bLeMom 6onee 40 TOHH B rof, a NMAEpPoM Mo npous-
BOACTBY KOHOMnu aBnsietca Kutan. MNMonynspHoOCTb 3TO-
ro Matepuana 3a nocnegHve rogbl B MMpe MHOrOKpaTHoO

BO3poOCha B pe3ynbraTte MHOMOUMUCIIEHHbIX UCCegoBaHNIA
B 3TOM 06nactu [3, 4]. OgHako B Poccun npyMeHeHne Ko-
HOMNSHOrO 6eTOHA OrpaHMyYeHo N3-3a 3aKoHOZAaTENbHbIX
3anpeToB Ha BblpallnBaHmMe KOHOMMN.

BbiBOoabI
MoTeHuman KocTpobeTOHA, Kak 3KONOrMYECKN YUCTO-
ro mMarepwana, 3akf4aeTcs B TOM, YTO OH MO3BOSSET
9KOHOMUTb Yyrnepof, NOMOoraeT KOHTPONMpoBaTb BRax-
HOCTb B JOME, ob6ecneynasi 60nbLUMA KOMAOPT npu 60-
fiee HU3KOW TemnepaType W CHuXas pacxofbl Ha 3reK-
TPO3HEpPruto.
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TepMoCTOMKMEe CBOWCTBA [AHHOrO MaTepwana mno-
3BONAIOT KapKacy 34aHusa HarpeBaTbCs U ocTaBaThbCs Te-
NSbIM aXe Npu U3MEHEHUUN MOroAHbIX YCIIOBUNA.

KocTpo6eToH o6nagaeT O4YeBUMAHbIMW MpenmyLLe-
CTBaMM B CBOEN CMOCOOGHOCTM MPOTMBOCTOATL MSIECEHM,
6aKTepusiM 1 CbIPOCTU, KOTOPbIE ABMSIOTCA pacnpocTpa-
HEHHbIMW Npo6nemMamMu Ans AOMOBMAAenbLEB B CTApPbIX
3[aHWSAX U MOTYT BbI3bIBaTb CEPbE3HbLIE NPOGEMBI C [bl-
XaHNEM.

BeToH 1 KOCTPOBETOH ABNSOTCS OrHECTOMKMMUN MaTe-
pranamm 1 XOpoLLIO COXPaHSIoOT TENJSO.

KocTpo6eTOH He TONMbKO MOMOraeT 3aLUUTUTb OKpYyXa-
IOLLYIO cpedly OT rno6anbHOro NOTensIeHUs U U3MEHEHUS
Knumara, Ho 1 obecrnevnBaeT KOMOPT B KOHCTPYKLIMSIX.

OTO — 3KONOrMYHbI MaTepuan 6ygyLiero, 1 OH Mo-
XXEeT NOMOYb pa3BMBaTbCA CTPOUTENLHOM oTpacnu 6onee
3KOJOrMYHbIM 06pa30M, YTO NPUBELRET K YNy4LLEHUIO pe-
3ynbTaTOB CTPOUTENLCTBA.
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