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AHHOTALUUA
BBegeHue. PacCMOTpEHbl MPennochifikv PasBUTWS U MPUMEHEHWUS HOBOW CTPOUTENbHOW TEXHOMOMMM C MPUMEHEHWEM
BO306GHOBMNSEMOro MpUMPOAHOrO pecypca — [ApeBecuHbl. [pobnemaTtika 06GeCneqyeHHOCTU CTPOUTENbCTBA ChipbeM

ONs NPOM3BOACTBA SABNSIETCA akTyanbHOMW. Llenn nccnegoBaHua — onpegeneHme OCHOBHbIX AOCTOMHCTB M HEAOCTATKOB
CLT-naHenen kak matepuana, NnpyMeHSIEMOro B HECYLLMX Kapkacax; peanuayemocTb CLT-naHenemn no oTHoLWEHWIO K Apy-
MMM TPagULMOHHBIM CTPOUTENbHBIM MaTepuanam; BbisIBIIeHWE OCHOBHbIX TEXHOMOrMYECKNX OCOOEHHOCTEN CTPOUTENBHOIO
NMPOV3BOACTBA C NPYMEHEHNEM TEXHOMOMMN NEPEKPECTHO-KMNEEBLIX NaHENEW, onpeaeneHme NperMyLLEecTB TEXHONMOMN; He-
00X0AMMOCTb MPOBEAEHNS MCCeaoBaTeNbCKON AeATENbHOCTM N0 KOHCTPYKUMOHHOMY MaTepuany ans o6HOBMEHMs COoT-
BETCTBYHLLMX CTPOUTENbHbIX HOPMATMBOB; aHanum3 3apybexHOro onbiTa B pasgerne 4ePEBSHHOIO JOMOCTPOEHUS.
MaTepuanbi 1 meToabl. BbinonHeHbl 0630p 1 aHanM3 oTe4ecTBEHHOW U 3apyBexHON nuTepaTypbl, Hay4HbIX TPYAOB, HOp-
MaTUBHbIX JOKYMEHTOB, MHPOPMAaLMOHHbIX UCTOYHMKOB Ha 6a3e eLIBRARY.RU, conoctaBneHue n cucremarmsaums nony-
YeHHbIX faHHbIX. 3a OCHOBY ObINK TakKe B3siTbl paHee NPOBEAEHHbIE UCCIIEA0BaHNS.

Pesynbrartbl. Ha ocHoBe aHannsa MHMOPMAaLMOHHBIX NCTOYHWKOB OAHO OMUCaHWE OCHOBHbIX CBOWCTB M XapaKTEepPUCTUK,
a Takke TexHonorumn npounssoacTea CLT-naHenen; onpeaeneHsl NONoXUTENbHbIE U OTpULATENbHbIE CTOPOHbI NPUMEHEHUS
mMaTtepuana, AOCTOMHCTBA CTPOUTENbHOM TEXHOMOrMM BO3BEAEHUS KApKacoB 34aHui. [poBeaeH CpaBHUTENbHBIN aHanm3
OTEeYeCTBEHHOrO 1 3apyBexxHoro onbiTa B AepeBsAHHOM JOMOCTpoeHun. OnpegeneHa npobnemartuka pa3BuTnst TEXHONOMMM
nepekpecTHO-KNeeBbIX NaHenen B Poccun.

BbiBogbl. Pesynbrathbl, Mony4eHHble B pesynbrate UCCefoBaHusl, MOKasbiBalT LENecoobpasHOCTb MCMONb30BaHUS
CLT-naHenen kak CTpOUTENbHOIO MaTepuana A5t HECYLLUMX KOHCTPYKLUIA, OTNINYAIOLWEroCs Hanuynem nepeyHsi 3HaunMbIxX
[ONs OTpacny CBOWCTB: 9KONMOMMYHOCTb, BO30OHOBMSIEMOCTb, BbICOKME TEMIbI MPOM3BOACTBA PaboT, yMEHbLUEHNE CTOUMOCTH
BO3Be[leHNs1 0ObEKTOB BCNEACTBUE YMEHbLLEHUSI TPYAOEMKOCTU CTPOUTENBHOIO NpoLiecca.
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ABSTRACT

Introduction. The article considers the prerequisites for the development and application of new construction technology
with the use of renewable natural resource — wood. The problem of providing construction with raw materials for production
is relevant. Objectives of the research — determination of the main advantages and disadvantages of CLT-panels as a ma-
terial used in load-bearing frames; feasibility of CLT-panels in relation to other traditional building materials; identification
of the main technological features of construction production with the use of cross-glued panels technology, determination
of the advantages of the technology; necessity of research activities on the construction material for updating the relevant
building regulations; analysis of foreign experience in the field of construction of wood-based panels.

Materials and methods. The review and analysis of domestic and foreign literature, scientific papers, normative docu-
ments, information sources on the basis of eLIBRARY.RU were performed. Comparison and systematization of the obtained
data. Earlier studies were also taken as a basis.

Results. On the basis of the conducted analysis of information sources the description of the main properties and charac-
teristics, as well as production technology of CLT-panels is given; positive and negative sides of the material application,
advantages of construction technology of building frames erection are determined. The comparative analysis of domestic
and foreign experience in wooden house building is carried out. The problems of cross-glue panel technology development
in Russia are defined.
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Conclusions. The results obtained through the conducted research determine the feasibility of using CLT-panels as a build-
ing material for load-bearing structures, characterized by the presence of a list of properties significant for the industry:
environmental friendliness, renewability, high rates of work production, reduction in the cost of construction of objects due to

the reduction of labour intensity of the construction process.
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BBEJIEHUE

OmHO# M3 COBpPEMEHHBIX TCHICHIUH MUPOBOI
CTpOHTeJ’ILHOﬁ UHAYCTpUU ABIIACTCA MPUMCHCHUC 1€~
peBa He TOJNBKO KaK OT/AEIOYHOr0 MaTepuana, Ho U Kak
MarepHaia Hecylux KOHCTpyKuui. ObecrneueHHOCTh
CBIPbEM, YKOHOMHMUECKAs] PEaTnu3yeMOCTh MO3BOJISIOT
TOBOPHTH O MEPCHEKTHBAX PA3BUTHUS HANPABICHUS Jie-
PEBSIHHOTO JOMOCTPOCHHSI.

[peBecuHa — NpUPOAHBIM CTPOUTENIbHBIN Ma-
TEpual. OJIHI/I nu3 HeHHeﬁLHHX Ka4yeCTB 3TOI0 Mare-
puajga — ero BO300HOBISEMOCTh U 3KOJIOTHYHOCTb.
JlpeBecuHa yCIemHo CONPOTUBIISIETCS BO3ACHCTBUIO
CTaTMUYECKHUX U JUHAMHUYECKHUX Harpy3ok. OHa — 1o-
BOJIBHO JIETKAsl U MPU ITOM JOCTATOYHO MPOYHAs, YTO
JTaeT BO3MOXXHOCTH HCIIOJIb30BaTh €€ B HECYIINX KOH-
CTPYKIMAX 30aHAN. B cpaBHeHNH ¢ OETOHOM Ha C)KaTHe
B/I0JIb BOJIOKOH T10 IIPOYHOCTH JIPEBECHHA HE YCTYTIACT,
a mpu u3rude — 3ameTHo npesocxoaut [ 1-10].

IIpumepaMu NpUMEHEHUS JEPEBIHHBIX KOHCTPYK-
I[Uil B Ka4ecTBE OCHOBHOT'O MaTepraia HeCyIero 0cTo-
Ba MOTYT CIIy>)KUTh €BPOIICHCKHE MPOEKThl OPHUCHBIX
3JaHUI ¥ KUIBIX KOMITJIEKCOB.

Yenenrnast peanu3aiys MoJ0OHBIX TIPOSKTOB T'OBO-
PHT O BO3MO>KHOCTH PEIICHHS TII00ATBHBIX SKOJIOTHYE-
CKHX TPOOJIeM, CBA3aHHBIX C BEIOpOCaMu B aTMOChepy
BPEIHBIX BEIIECTB MPU MPOU3BOACTBE JKesIe300eToHa.

MATEPHUAJIBI I METO/IbI

OCHOBHO# METOJT MCCIICIOBAHUS — aHAJIN3, TAKKE
UCTIONB30BaH 0030p. 1i1s onpeieneHust TeKyei cTeneHn
peanu3aiy CTPOUTENBHOM TEXHOJIOTHH C TIPUMCHEHHEM
MIePEKPECTHO-KIICEBBIX MaHeNIeH MPOBEICH ITO00P COOT-
BETCTBYIOIMX OTEUECTBEHHBIX M 3apyOeKHBIX JIUTEpa-

Puc. 1. Muorostaxusie xuible 3ganns u3 CLT-naneneit
B Poccun
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TYPHBIX HCTOUHHKOB 32 NOCIeAHUE ueThlpe roja [11-17].
AHanm3 poBOAWIICS B HECKOJIBKUX HAIIPaBICHUSX:

* OIpe/eNeHHe MEePCIIEKTHB PA3BUTHUS JEPEBSIHHO-
TO IOMOCTPOCHHUSI B IIETIOM;

* BBIBJICHHE BO3MOXXHOCTH Pa3BUTHS CTPOU-
TENbCTBA U3 KIEEHOH IpeBecuHbl B Poccun u Hanuuue
CBIPBEBOI M SKOHOMHYECKON 0a3bl I 3TOTO;

* OIICHKA TEKYIIETO MOJIOKECHUS UCIIOJIb30BAHUS
CLT-naneneit B cepe CTpOUTENHCTBA Ha MEXKIyHA-
POAHOM DBHIHKE;

* OIICHKA CIpOca MOJOOHBIX MPOCKTOB Ha PHIHKE
HEJBIKUMOCTHU Pa3HbIX CTPaH.

PE3YJIBTATHI UCCJIEJOBAHUA

Poccus — ozmHa U3 cTpaH ¢ caMbIMU OOraThIMH 3a-
nmacamu JApeBecHHbl B Mupe, HO A0 2019 1. cTpoutens-
HbIE HOPMAaTHUBHBIE JOKYMEHTHI IIPEIIONIaraal BO3Be-
JICHUEe JepeBAHHBIX 3aHU 10 Tpex sTaxkeil. B 2019 .
ObLTH pa3pabOTaHBl HOPMBI IPOEKTHPOBAHMS, TO3BOIIS-
IOIIHE YBETHMYUTh MAaKCUMAJIBbHYIO BBICOTY 10 28 M.

OnuH U3 yxKe pealn30BaHHBIX MOJO00HBIX MPOEK-
TOB pacnonaraercs B I. Coxon Bomoroackoit obnactu
(puc. 1). 310 HEOONBIION KHUIOW KOMILIEKC, COCTOSI-
LU U3 IBYX YETBIPEX3TAXKHBIX IOMOB BBICOTOH 15 M.
OO0a 31aHUs OBUTH BO3BEAEHBI C UCIIONB30BaHUEM KOH-
crpyknui CLT.

IManenu u Tl Tuna CLT npencraBistor coooi
MarepHuaibl, COCTOSIINE U3 CJIOEB JAPEBECHUHBI, CKIIEEH-
HBIX KPEeCT-HaKpecT MexIy coboit (puc. 2). OTo HE0O-
XOJMMO B CBSI3U C aHU30TPOIHUEN CBOMCTB JIPEBECUHBI.

CLT — »TO KOHCTpPYyKLHsI, KOTOpasi COEIUHSET
B ccOe CBOMCTBA U XapaKTEPUCTHKHU JBYX aOCOIFOTHO
MOJISIPHBIX CTPOUTENBHBIX MaTepUalloB: KJIEEHOTO Opy-

Puc. 2. CxemaTnuHOE M300pa)keHNE KICCHOH NEPEBIHHON
CLT-manenn
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ca M JKeJIe300€TOHHOM IINUTHI. DTO CTAI0 BO3MOKHBIM
Onmaromapsi HOBOW TEXHOIIOTHH.

C Opycom naHenu o0beMHSET CTPYKTYpa: TOCKH,
00BeTMHEHHBIC B IUTUTHI, YIOKEHHBIE IPYT Ha ApyTa
nepneHaAuKysipHo. [lepea ormpaBkoil mos npecc npe-
BECHHA BBICYNIMBAETCS 0 HOPMAJIbHOW BIAXHOCTH
(10-12 %) u Topuyercs, T.e. TOCTUTAIOTCS POBHBIE
Y MapajieJbHbIe TTOBEPXHOCTH, U TOJIBKO MOCIE 3TOTO
CTOPOHBI CMa3BIBAIOTCS KIICEM U JIajiee TIOIBEPTaroTCs
00YKaTHIO C YETHIPEX CTOPOH.

B roroBoM BuIe KOHCTPYKILHS SBISETCS MHOTO-
cioitHo#. Kak Jutst J1000% MHOTOCIIOWHOM MTaHeNH, ObLTH
OTIpe/IeIeHbl MUHIUMAJIbHOE ¥ MaKCUMallbHOE KOJINYe-
CTBO CJIO€B JJIsl TAaKOM KOHCTpYKUUU — 3 1 12 cooTBeT-
ctBeHHO. Ee TommmHa MokeT MeHSIThCs OT 45 110 480 MM.
DTa BeIMYMHA 3aBUCHUT OT KOJIMYECTBA CIIOEB.

C xene300eTOHHBIMU M3JICTUSIMHU CBSI3BIBAIOT Ta-
KHe CBOWCTBA, KaK CpaBHMMasi MPOYHOCTH U JIOJTOBEY-
HOCTB, U, KPOME TOTO, YHU(DUKAIIMS TAKUX U3/ICTHHN, KaK
CTEHOBBIC U TMEPETOPOJOUYHbBIE MAHETH C YIKE BhIpe3aH-
HBIMH JIBEPHBIMH ¥ OKOHHBIMH TTPOEMaMH, TUTUTHI TIepe-
KPBITHUS, OTIOPHBIC KOJIOHHBI M OaJIKU.

Jocrounctea CLT-nianenei:

* 3KOJIOTUYHOCTH;

* MPOYHOCTH;

* JOCTYITHOCTE;

* OTCYTCTBHUE YCaJIKU;

* BBICOKas I0)KAPOCTOMKOCTb;

* CelCMOYyCTOMYHMBOCTD;

* HHU3Kas TETJIONPOBOIHOCTS;

* BBICOKOE IITYMOTIOTIIONICHHE;

* HEOTpPaHHUYEHHBIC BO3MOXHOCTHU C TOYKHU 3PECHUS
KOHIISTIIINHN, CTHIIA U apXUTEKTYPHI.

Henocrarku CLT-nanenei:

* BBICOKAsi CTOMMOCTH B CPAaBHEHHUH C JAPYTUMH
CTPOUTEIBHBIMHA MaTepHUATaMU;

* OTHOCHTEJILHO HOBAsi TEXHOJIOTHUS, BCIICICTBUE
Yero 3aCTPOHIIIKH OOIBIIIE OTIAFOT MPEAIOYTCHUE TPa-
JUITMOHHBIM, TPOBEPEHHBIM BPEMEHEM TEXHOJIOTHSIM;

PeanuzoBannsie 00bexTsl 13 CLT-naneneit B Mupe u Poccun

* HEOOXOIMMOCTb B JOTOIHUTEIFHOM yTEIUICHUN
KOHCTPYKIMU B YCIIOBHUSIX XOJIOAHOTO KJIMMATa;

¢ T'HUCHHUC MPU IMTOCTOAHHOM KOHTAKTE C BHaFOﬁ;

* pacTpecKMBaHHE BHEIIHEro CJIOs 110/ BO3/EH-
CTBHEM COJTHEUHBIX JIyUeH.

Texnromorus CLT-taneneit yxe B Omwkaiimem Oy-
JYIIEM CMOKET KOHKYpPHPOBATh C TPAJULIMOHHBIMU Me-
TOAaMHM CTPOUTECIILCTBA. Taxkast TeXHOJIOTUSI UMEET pAan
TIPEUMYILECTB:

* BO3BE/ICHHE 3/JaHUH B YCIIOBUSX IIIOTHOM TOPOJI-
CKO 3aCTpoikn 0e3 BpeIHBIX BEIOPOCOB B aTMochepy;

* MHUHHUMHU3alUA OTYMOBBIX Mokas3areleii B nepuoag
CTPOUTEIIbCTRA;

* HapallMBaHUE ITaXeH yKe CyIEeCTBYIOIINX
3MaHNi 0€3 TOMOTHNUTENFHOTO YCHICHHS (DyHIaMeHTa
1 PacCeNneHus )KNUIIbLOB;

* OTCYTCTBHE MOKPBIX ITPOIECCOB HAa CTPOUTEINb-
HOM IUIOIIAKE;

* BBICOKasi CKOPOCTb BO3BE/ICHHS OOBEKTOB;

* CTCHBI HE MMEIOT FOPU30HTAIBHBIX MEXBEH-
LIOBBIX CTBHIKOB, KaK y JoMa U3 Opyca, Tak KaKk pasMep
OJIHOM TUTMTBI MOXKET JIOCTUTATh 24 M;

* B CPaBHEHHUU C KeJIe300€TOHHBIMU aHEISIMU
cteHsl 1o TexHooruu CLT nuiieHs MOCTHKOB X004,
OJIHAKO YTJIOBBIE CTBHIKM BCE PAaBHO TPEOYIOT JOTOIHH-
TEJIBHOTO YKPEIUICHHs B BU/IE€ CHEIHUATIBHBIX KIEEBbIX
COCTaBOB.

Kak u y mo00ii apyroii cTpouTeNbHON TEXHOIIO-
THH, CYIIECTBYET Psijl HEJJOCTATKOB, TAKMX KaK:

* HeOOXOOMMOCTh B MOIIHOW W KpymHorada-
PUTHON TEXHUKE Il TPAHCIIOPTUPOBKU U YCTAHOBKU
JUTMHHBIX (hacaHBIX MMaHEIICH;

* HEXBaTKa KBUIM(HUIMPOBAHHBIX MOHTA)KHUKOB.

SJAK/IIOYEHUE U OBCYXJIEHHUE

3apyOekHBIH onbIT Hpokoro npumenenns CLT-
naHeseil mokas3bpIBaeT BBICOKYIO 3()()EeKTUBHOCTh JIaH-

Haznagenue oObekTa Ha3zBanme npoekra Crpana Ton
9-stakubiil oM Stadhaus BeicoToit 30 M BenukoOpuranus, Jlonmaon 2009
10-staxub1it 1om Forté BeicoTol 32 M ABcrpanus, MenbOypH 2012
9-sta i oif maccuB Strandparken
HIHBIT A HZM e P HIseuns, CTokronsm 2013
momanaeio 2740 m
JKunele 3panus
14-sraxxusiii nom Treet Bergen («/lepeBo»
N A gen («Hlep ) Hopserus, bepren 2015
BBICOTOM 51 M
18-3TakHOE CTyIeHYECKOE OOIIEIKUTHE
. K B e 2017
Brock Commons BeicoToit 53 M anaja, DatKypep
8-araxknsiit Ouznec-nentp LifeCycle Asctpus, HlopaOupH 2012
OGIIeCTBEHHBIE 3IAHHS Poceus, noc. EHHEIO’
4-staxknoe oducuoe 3xanne Good Wood ConHeYHOropCKuii p-H, 2016
MocxkoBckast 0031
Kymnonoo6pasHast Kpbllia JIepeBSHHOTO
WnxeHepHble coopykeHust | aHrapa ¢ JuinHoit mponera 110 m B [lapke [Beiinapus, Lropux 2014
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HOHM TEXHOJIOTHH MPU MPOSKTUPOBAHUU U CTPOUTENb-
CTBE pa3IMYHBIX THITOB 31aHui [ 18—20] (Tadm.).
[IpencrarienHas TabauIa MOKA3bIBACT, YTO MPH-
MmeHenue texHojorun CLT-manerneit B Poccun Toimpko
HaYMHAET HaOUpaTh 000pPOTHI, XOTs B EBpoIie oHa mpu-
MEHSIIIACh eIIle C MPOIIIOTo necsaTuineTus. OMHaKo B Ha-
el cTpaHe MOCTCICHHO HAaYWHACT (DOPMHPOBATHCS
CBOE MPOU3BOJCTBO MEPEKPECTHBIX MMAHEJCH, YTO IMO-
CITY’KHT ITyCKOBBIM MEXaHU3MOM JIJISl peasin3aiuu 0omee
KPYITHBIX U MHTEPECHBIX IIPOCKTOB B OYAyIIEM.
OnpenensronMu Gpakropamu, OCTaHABINBAOIIU-
mHu rcnolib3oBanue CLT-maneneii B 0oTe4eCTBEHHOM J10-
MOCTPOEHHH, SBISIOTCS UX MAJIOUCCIIEN0BATENbHOCTD

W HavaJibHasi CTaJusi pa3pabOTKH UX HOPMATHBHOM
6a3bl.

Habupaemast monynsipHOCTb JaHHOW TEXHOJIOTHU
OTIpe/ieIsIeTCsl ITMPOKUM CIIEKTPOM ITOJIOKUTEIBHBIX
XapaKTepUCTUK JIAHHOTO Marepuaja, IpH 3TOM JIH-
JUPYIOIee MECTO 3aHNMAaeT UMEHHO HaTypaJbHOCTh
M DKOJIOTUYHOCTh, KOTOPBIE JOCTATOYHO BBICOKO IIE-
HATCS TPOM3BOIUTEISIMH, @ BMECTE C TEM M OTCYTCTBHE
BBIOPOCOB B arMoc(epy OIMacHbIX BEIIECTB MPH ITPOH3-
BOZICTBE. B pasBuTHM 3TOI OTpAcIy CTPOUTENHCTBA 3a-
MHTEPECOBaHbI KaK MOTEHIHAIbHBIE TOTPEOUTEIH, TaK
1 TIPOU3BOJIUTENH CTPOUTEIIBHBIX MAaTEPHAIIOB, CTPOH-
TEJIbHOW XUMUU.
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INTRODUCTION

One of the modern trends in the world construction
industry is the use of wood not only as a finishing mate-
rial, but also as a material of load-bearing structures.
The availability of raw materials and economic feasibil-
ity allow us to talk about the prospects for the develop-
ment of wooden house building.

Wood is a natural building material. One of the most
valuable qualities of this material is its renewability and
environmental friendliness. Wood successfully resists
static and dynamic loads. It is lightweight and strong
enough to be used in load-bearing structures of build-
ings. Compared to concrete, wood is as strong in com-

Fig. 1. Multi-storey residential buildings made of CLT panels
in Russia

pression along the fibres as it is in bending, and it is
considerably stronger than concrete in compression.
European projects of office buildings and residential
complexes can serve as an indicator of the use of wooden
structures as the main load-bearing frame material.
Successful implementation of such projects shows
that it is possible to solve global environmental problems
related to emissions of harmful substances into the atmo-
sphere during the production of reinforced concrete.

MATERIALS AND METHODS

The main research method is analysis and review.
In order to determine the current degree of realization
of construction technology using cross-glued panels,
a selection of relevant domestic and foreign literature
sources for the last four years was carried out. The anal-
ysis was carried out in several directions:

* determination of prospects for the development
of wooden house building in general;

* determination of the possibility to develop lami-
nated wood construction in Russia and the availability
of raw material and economic base for this purpose;

» assessment of the current position of CLT panels
in the construction sector in the international market;

+ assessment of the demand for similar projects in
the property market of different countries.
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RESEARCH RESULTS

Russia is one of the countries with the richest wood
reserves in the world, but until 2019, construction regu-
lations assumed the erection of wooden buildings up to
three storeys. In 2019, design norms were developed to
increase the maximum height to 28 metres.

One of the already implemented such projects is
located in the Sokol town in the Vologda region (Fig. 1).
This is a small residential complex consisting of two
four-storey buildings 15 metres high. Both buildings
were constructed using CLT structures.

CLT panels and boards are materials consisting
of layers of wood glued crosswise to each other (Fig. 2).
This is necessary due to the anisotropic properties
of wood.

CLT is a construction that combines the proper-
ties and characteristics of two polar building materials:
glued laminated timber and reinforced concrete slab.
This is made possible thanks to a new technology.

The panels have the same structure as timber:
planks joined into boards, stacked perpendicularly
on top of each other. Before being sent to the press,
the wood is dried to normal moisture content (1012 %)
and faced, i.e. even and parallel surfaces are achieved,
only after which the sides are glued and then pressed
on four sides.

In its finished form, the structure is multilayered.
As for any multilayer panel, the minimum and maxi-
mum number of layers for such a construction have
been determined — 3 and 12, respectively. Its thick-
ness can vary from 45 to 480 mm. This value depends
on the number of layers.

Reinforced concrete products are associated with prop-
erties such as comparable strength and durability and, in
addition, the unification of products such as wall and parti-
tion panels with already cut out door and window openings,
floor slabs, supporting columns and beams.

Advantages of CLT panels:

 environmental friendliness;

* durability;

* accessibility;

* no shrinkage;

* high fire resistance;

* seismic resistance;

* low thermal conductivity;

* high noise absorption;

* unlimited possibilities in terms of concept, style
and architecture.

Disadvantages of CLT panels:

* high cost compared to other building materials;

* is a relatively new technology, and as a result,
developers are more in favour of traditional, time-tested
technologies;

* the need for additional insulation of the structure
in cold climates;

* rotting in constant contact with moisture;

» cracking of the outer layer under the influence
of sunlight.
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Fig. 2. Schematic representation of glued wood CLT panel

CLT panel technology will be able to compete with
traditional construction methods in the near future. This
technology has a number of advantages:

* construction of buildings in dense urban areas
without harmful emissions into the atmosphere;

* minimizing noise emissions during the construc-
tion period;

* increasing the floors of existing buildings with-
out additional reinforcement of the foundations and re-
settlement of the occupants;

* no wet processes on the construction site;

* high speed of construction;

* the walls do not have horizontal interlap joints
as in a log house, as the size of one slab can be up to
24 metres;

» compared to reinforced concrete panels, clt
walls are free of cold bridges. however, corner joints
still require additional reinforcement in the form of spe-
cial adhesives.

However, like any other building technology there
are a number of disadvantages such as:

* the need for powerful and large-scale machinery
for transporting and installing long facade panels;

« shortage of qualified installers.

CONCLUSION AND DISCUSSION

Foreign experience of wide application of CLT-pan-
els shows high efficiency of this technology in design and
construction of various types of buildings (Table).

The table above shows that the use of CLT panel
technology in Russia is just beginning to gain momen-
tum, although it has been used in Europe since the last
decade. However, our country is gradually beginning to
form its own production of cross-linked panels, which
will serve as a trigger for the realization of larger and
more interesting projects in the future.

The determining factors stopping the use of CLT-
panels in domestic house building are their lack of re-
search and the initial stage of development of its regula-
tory framework.

The growing popularity of this technology is deter-
mined by a wide range of positive characteristics of this
material, with the leading place occupied by the natu-
ralness and environmental friendliness, which are quite
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Realized objects made of CLT panels in the world and Russia

Purpose of the object Project name Country Year

The 9-storey Stadhaus is 30 metres high United Kingdom, London 2009
The 10-storey Forté building is 32 metres Australia, Melbourne 2012
high
A 9-storey Strandparken housing estate with

Residential buildings an area of 2,740 m? Sweden, Stockholm 2013
The 14-storey Treet Bergen (“Tree”) building
is 51 metres high Norway, Bergen 2015
Brock Commons is an 18-storey, 53 metre
high student accommodation building Canada, Vancouver 2017
8-storey LifeCycle Business Centre Austria, Dornbirn 2012

Public buildings . Russia, Elino settlemer}t,
4-storey office building Good Wood Solnechnogorsky district, 2016

Moscow region
. . Dome roof of a wooden hangar with a span . .
Engineering structures of 110 metres in the Elephant Park Switzerland, Zurich 2014

highly valued by manufacturers and at the same time
the absence of emissions into the atmosphere of haz-
ardous substances during production. Both potential

consumers and manufacturers of construction materials
and construction chemicals are interested in the devel-
opment of this construction industry.
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