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AHHoOTanusi. B COBpEMEHHBIX CTPOUTEIbHBIX KOHCTPYKLHUAX JE€PEBSHHBIE MOKPBITHS
HaXOJAT ILMPOKOE MpHUMEHEHHE Osarojapst cBOe SKOJIOTMYHOCTU M JIETKOCTH B COYETAaHUM C
JIOCTaTOYHO BBICOKOW IPOYHOCTHIO. B craThe paccMOTpeHbl TpU TUIIA JEPEBSHHBIX OajoK:
KJIeeHble, Oanku JlepeBsirvHa U INNpeHreabHble. M3ydeHbl X KOHCTPYKTUBHBIE OCOOEHHOCTH U
IIPOYHOCTHBIE XapaKTEPUCTHUKU B OOJBLIENIPOJIETHBIX 34aHUsAX. [lpoBeneH cCpaBHUTEIbHBIN
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BBE/IEHUE

JlepeBsiHHbIE KOHCTPYKIIMM OCTAlOTCS BOCTPEOOBAHHBIMH B CTPOUTENBCTBE Osarofaps
COUYETAaHUIO0 NPOYHOCTH, JIETKOCTU M ACTETUKH. OJHAKO NMpPUMEHEHUE OOBIYHBIX JEPEBSIHHBIX
KOHCTPYKLUH M3 CTaHJApTHBIX MUIOMAaTEpPHaJIOB XBOMHBIX MOPOJ Ha Mposerax Oojiee 6,5 M He
IpeJICTaBIsIeTCs BO3MOXKHBIM. B 3TOM ciiydae HE0OXOIMMO HCIIOJIb30BATh PA3IUYHBIE METObI
COEJMHEHUS CJIOEB, BBINOJIHEHHBIX W3 CTAHJAPTHBIX MHJIOMAaTepUanoB, MO0 KOMOWHAIMU
JIEPEBSHHBIX KOHCTPYKIIMM C 3JIEMEHTAaMU, BBIIOJIHEHHBIMU U3 IPYTUX MaTEPHAIIOB.

B nHacrosimee Bpemsi B MUPOBOW NPaKTUKE peIIeHHe JaHHON MpoOJIeMbl CMECTHIIOCH B
o0yacTh NMPUMEHEHMsI B MOJOOHBIX ClydasX KIeeHbIX OajoK. YKa3aHHBIH THIN KOHCTPYKLHN
SBJISIETCS BEChbMa JIOPOTUM B HCIIOJHEHHH, MOSTOMY OYEHb Ba)KHO, YTOOBI B CTPOUTENIHLHOM
oTpacyy ObUIM U Jpyryue BapHaHThl KOHCTPYKTUBHBIX PEIICHUN, KOTOpPbIe MOTJIM Obl HAa PaBHBIX
KOHKYPHPOBATH C KJIEEHBIMU Oasikamu [5].

lenp wuccnenoBaHus: CPaBHUTh SKOHOMHYECKYIO 3((EKTHUBHOCTh MPUMEHEHUS
pa3IMYHBIX BapUAaHTOB KOHCTPYKLHUH B IMOKPBITUSAX 3/1aHUN U COOPYKEHUH HA IPOJIETax oT 7 10
12 m.

MATEPHAJIBI U METO/IbI
B pamkax Hacrosiiei paboThel ObUTH HCCIICIOBAHBI TPU THIIA OAJIOK:
1. Kneenble — 6aiKku, NU3roTaBIMBaEMbIe U3 CIOEB JIPEBECHUHBI, CKJICCHHbBIE MEXIY CO00ii,
YTO 00€CIIeYnBaET BBICOKYIO IIPOUYHOCTh M YCTOMUUBOCTD K Ae(hOpMariHsIM.
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2. banku JlepeBaruHa — cocTaBHbIC OpycuaThie OaTKH, CIUIAYMBACMBIE U3 JIBYX WM TPEX
OpychbeB MpU MOMOIIM IJIACTUHYATBIX HArelel U3 TBEPAbIX COPTOB APEBECUHBI.

3. llnpenrenpHble — OaJIK¥, YCUJICHHBIC NOMOJHUTEIBHBIMU 3JIEMEHTAMH (3aTsDKKAMU,
MOJIKOCAMU ), BHIIOJTHEHHBIMU U3 CTAJIbHBIX JIETaCH.

CormacHo HOpPMaTUBHOM  JoKyMmMeHTanuu [l], HOMHHaIbHBIE pa3Mephbl  JJIUHBI
MAJIOMATEPUATIOB HE MPEBBIMIAIOT 6,5 M. 3a4acTyr0 MPOJIETHI MOKPBHITHA OoJibllie 6 M, TOITOMY
HeoOxoauma pa3paboTKa HECTAaHMAPTHBIX KOHCTPYKTUBHBIX PENICHUW TI0 HCIIOJHEHUIO
JIEPEBSIHHBIX KOHCTPYKLIUN BBIIICTIEPEUNCICHHBIX OaJIOK.

HcxoaHple JaHHBIE: MECTO CTPOUTENBCTBA — I'. OAMHIIOBO, 3aHUE OTAINIMBAEMOE, ITPOJIET
Oanku [ = 12 M, mar 6anok 2,0 M. Ha Ganky ACHCTBYIOT ITOCTOSIHHBIE W BPEMEHHBIC HATPYy3KH.
[TocTrositHHAs Harpy3Ka CKJIAJIIBACTCS U3 MACChl KOHCTPYKIUN TOKPHITHSI U COOCTBEHHOM MacChI
Oanku. 3a BpeMEHHYIO Harpy3Ky NpuHHMaeM Harpy3ky ot cHera ais Il cueroBoro paiiona.

Kneenass ©Oanka. Pacuer kieeHBIX JCpEeBSHHBIX OajlOK BEAETCS [0 HW3BECTHBIM
dbopmynam s U3rubaeMbIX 3JIEMEHTOB COTJIACHO HOPMATUBHOWM JokymeHTauuu [2]. BBoautcs
pSA TOMPaBOYHBIX KOA(PGUIUEHTOB k,, K MOMEHTY CONpPOTUBIICHHS CEUCHHS] U PacCUCTHOMY

COIPOTUBIICHUIO JPEBECUHBI HAa U3rM0, KOTOPHIE YUUTHIBAIOT TOJIIMHY CJIOEB, BBICOTY CEUEHMS,
Hanuuue ociabiaeHui u aApyrue GakTophl s KIECHBIX 3JeMEeHTOB [3].

B pesynbrare pacuera Obuto monydeHo ceueHue pasmepamu 140 X 594 mwm, a 3HaueHUs
KOA((UIIMEHTOB HCIIOJIb30BAHUSA IO MEPBOM M BTOPOM TpyINaM MpeaeibHBIX COCTOSHUN
COCTaBMJIU:

1. IIpounocTh npu AecTBUN U3rndaromero aementa — 0,91.

2. IlpouHocTh npH feicTBUY nomnepeuHoi cuisl — 0,38.

3. XKectkocth — 0,56.

Kax Mbl BuaMM, npy 3aJaHHBIX MUCXOJHBIX JIaHHBIX OINpPEAEISAIONIeH SBIISIETCS MPOYHOCTD
Oankw.

Bbanka JlepeBsirmna. Pacuer Oanku 3aKimro4aeTcsi B ONpeAeSieHHH pa3MepoOB CEUCHUs, Ynucia
TUTACTUHOK U BEJIMYMHBI CTPOUTEIBHOIO MOABEMA COTITACHO HOPMAaTUBHOM IOKyMEHTAIUH [2].

PaccunthiBanach Oajika U3 Tpex CJI0€B CTaHJAPTHOM JPEBECHUHBI JUIMHOM 6 M, KOTOpbIE
O00BEANHSIINCH HATeNbHBIM COSAMHEHHUEM, BHITIOJTHEHHBIM U3 TBEPIBIX CIIOEB JAPEBECUHEI [4, 6].
PaccmoTpens! mimnoHku 2 TUTIOB — U3 Ay0a U akaiuu [7].

B pesynbrate pacuera ObIIO MOJTY4YeHO cedeHue pazmepamu 150 X 600 MM, KOITHYECTBO
MITOHOK 13 akanuu Ha 14,29 % menbIe, yem u3 ayoa.

3Ha4YeHUs MOJyYEHHBIX KOA((UIIMEHTOB MCIIOIB30BaHMs 110 TIEPBOM U BTOPOM rpymmam
MpelebHBIX COCTOSHUNA COCTABUIIH:

1. ITpounocts npu AelcTBUM U3rudaromiero iementa — 0,94.

2. IIpoynocTts npu aericTBAn nonepeyHon cuisl — 0,1.

3. XKectkocts — 0,74.

Kak u B mpenpiyiieM BapuaHTe UCIIOJHEHUSI OalIKM, MPU 3aJaHHBIX MCXOJIHBIX TaHHBIX
OIPEACIIAIONINM NIOKA3aTeNIEM SBISAETCS POYHOCTbD.

Ha puc. 1 npuBenieHbl pacyeTHbIE CXEMbI M MOJOOPAHHbBIE CEUEHUS JUISl KIIECHOH Oallku U
6anku JlepeBsruna.
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Puc. 1. PacueTHble cxeMbl Oajok: a — kiieeHas Oainka; 6 — O6anka JlepeBaruna

Ha puc. 2 noka3zana paccraHOBKa IUTACTHHYATHIX Harejaed u3 ayda W akauuu ajisi Oaiku
JlepeBsaruna.
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Puc. 2. PaccTtanoBka miacTHHYATHIX Harenel 0anku JlepeBsruna:
a—u3 1yba; 0 — U3 akauuu

BBuny Oonee BBICOKOH MPOYHOCTH AaKallMd KOJWUYECTBO TIUIACTUHYATHIX Hareileil B
KOHCTPYKIIMU COKpAIAeTCsl, OJHAKO H3-3a €€ 0ojee BBICOKOW CTOMMOCTH yMEHBILICHHE YHCIa
Hareyei He MPUBOJUT K yJICIIEBIECHUIO KOHCTPYKIIMH.

IInpenreasnas 6Ganaka. Ilnpenrens mnpeacrtaBisier coboit ¢depMy, TaAe CcUCTEMA
PAcKOCOB U CTOEK MO3BOJSAET PaKTUUECKHU MOTYIUTh TOTOTHUTEIHHYIO OMOPY B CeperHe OaTKu.
[IpoBepky cedeHusi BEpXHETO Mosica MPOBOAT MO (HOpMYJIe I CKATO-U3THO0AEMBIX CTEPIKHEH.
PacueTsl BBINOTHAIOTCS B COOTBETCTBUM C HOPMAaTUBHOM JOKyMeHTalue [2, 8].

B pesynpraTe pacuera OBLIO TOJYYEHO CEUYEHHUE BEpPXHEro Iosica pa3Mepamu
140 x 363 mMm. CeueHue packoCOB MPUHUMAEM M3 KPYyIJiol apmarypHoil ctanu (crainb C355 mo
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I'OCT 27772-2021, R, = 345 MIla = 34,5 kH/cM?), ceueHre CTOMKH — W3 KPYyIJoi TpyObl
30 x 2,5 mm (ctans C245, R, = 240 MIla = 24 xH/cm?).

3Ha4YeHUs MOJYYSHHBIX KOA(PUIIMEHTOB HCIIOJIB30BaHMS 110 TIEPBOM U BTOPOM rpymmam
IPEJENbHBIX COCTOSIHUNA COCTaBUIIN:

1. IIpounocts BepxHero nosica — 0,89.

2. Ilpounocts packocoB — 0,8.

3. Ilpounocts croiiku — 0,78.

4. XKecrrkocts — 0,5.

Kak u B mpeaplaymiux BapHaHTax, NMPH 33JaHHBIX MCXOTHBIX JAHHBIX ONpEICISIONIeH
ABJISIETCSA IPOYHOCTh OAJIKH.

Ha puc. 3 nokazana mmnpeHrenabHas 0ajika, a TakKe 3I0pa HOPMaJIbHBIX CHJL.
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Puc. 3. llnpenrensHas 6anka

[TonydyeHHble 3HA4YeHHs] KECTKOCTEH OalloK CBEACHBI W TMpEACTaBIEeHH Ha Tpaduke
BEPTUKAIBHBIX TMIepeMeleHuii (puc. 4).
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PE3YIIBTATBI HCCIIEJJOBAHUA
Ilo pesynpTaTam pacyeToB Obula ONpeE/ETIeHAa CTOMMOCTh DPAa3JIMYHBIX BapHaHTOB
UCIIOJIHEHUS] KOHCTPYKIUI MOKPBITUS HA IpojeTax oT 7 10 12 M. YUUTBIBaIUCh BCE 3JIEMEHTHI
KOHCTPYKLIUH, a MOHTaXOM MOYKHO IpeHeOpedb, IOCKOJIbKY OH SBJISIETCS HPHUMEPHO
OJIMHAKOBBIM JUISI BCEX THIOB 0aJoK. Pe3ynpTaThl moka3zaHsl B Ta0IHIIE.

Pe3ynbTaThl OLIEHKH CTOMMOCTH PaCCMOTPEHHBIX TUIIOB KOHCTPYKIIUI

Tun KoHCTpYKIIMHU CroumocTh, pyo/mT.
Kreenas 6anka 60 000
banxka /lepessirnna (1y0) 45 200
banka JlepeBsruna (akarus) 45 500
HnpenrenbHas 6anka 38 700

Kak BHMIHO, SKOHOMHYECKH I€J1€COOOpAa3HO UCIOJIB30BaTh Ha PacCMaTPUBAEMBIX
npoJieTax INIPEHreabHble OaJIKM, TaK Kak NPUMEHEHHE B HUX CTAJbHBIX IOJIEPKUBAIOIIUX
3JIEMEHTOB, O0JaJAIOIIMX 3HAYNUTEIBHO OOJBIIEH NPOYHOCTBIO, CYIIECTBEHHO CHMXKAET
CTOMMOCTh KOHCTPYKLMHU M IPU 3TOM IPAKTUYECKU HE YBEIMUYMBAeT ee Bec. lcrosb3oBaHue
Oanok JlepeBarnHa B JAHHOM CIlyda€ TOKE SBJISETCS HKOHOMUYECKU OIPABIAHHBIM, €CIIH
CpaBHUBATh C KJICEHbIMH OajlKaMH, B Cllydae HE)KEJIaHUS IPUMEHEHHs B KOHCTPYKLIUHU CTAJIbHBIX
3JIeMEHTOB. [Ipu 3TOM BHIHO, YTO UCIOIB30BAHUE KIEEHBIX OATOK — 3TO CAMBIN TOPOTOCTOSIIHHA
BapUaHT M3 PAacCMAaTPUBAEMBIX, HO C TOUKH 3PEHHs 3CTETUKH OHH, pa3yMeeTcs, BBIUIPHIBAIOT B
CPaBHEHMHU C OCTaJIbHBIMHU.

3/ech cleayer OTMETHUTh, 4TO HauOoibiuii mporu® mmeer Oanka JlepeBsirnHa. OTO
CBSI3aHO C MOJATJIMBOCTHIO IIMOHOYHBIX COETUHEHUM, COSIUHSIIOMIMX MEXIY COO0M ciou OajKu.
Kneenass Oanka MMeeT MEHBUIYIO MOAATIMBOCTh U, KAaK CIEJCTBHE, OOJBIIYIO KECTKOCTb. Y
HINPEHTeIbHOM OalKky caMble MaJeHbKUE MEpPEeMELICHUs] BBUY OOJbIIeN JKECTKOCTH CTaJbHBIX
PacKocoB.

3AK/TIOYEHHUE

C Touku 3peHHs HKOHOMHUYECKOW d()PEKTUBHOCTH Jydyllle BCEro IokKa3ana cels
HINPEeHreNbHas 0ajika, OJHAKO C TOYKM 3PEHUS apXUTEKTYpbl U KOMIIO3UIIMOHHBIX PELICHUN
HauOosee NpeaNouTUTENIbHEE BBINISIIUT KieeHas Oanka. Ilpu 3Tom mmpeHrenbHas Oanka
o0aaet 6ONbIIeH KECTKOCThIO, YeM JAPYTHe TUIIBI KOHCTPYKIHUIL.

banka [lepeBsiruna umeeT HauOosibIIUMK NpOrud M cpelHIO cTouMOcTh. [IpumeHenue
IIMOHOK M3 aKallud YMEHbBIIAeT UX KOJMWYECTBO, HO SIBJISETCS HELENecO00pa3HbIM, MOCKOIBKY
BEJIET K yJIOPO’KaHUIO KOHCTPYKIMHU. Pa3HuIa B cTouMocTH 0ajoK ¢ pa3luyHbIMUA MaTepualaMu
HIMOHOK He Oy/eT nmpeBbimuath 1 %.

HeoOxonmuMo oOTMETHTb, 4YTO NpUMEHEeHHe Oanok JlepeBAruHa yBETUYMBAET, IIO
CPaBHEHHIO CO IIMPEHTEIbHBIMH OajJKaMH, CTOMMOCTb OJHOIO KOHCTPYKTHBHOTO >JIEMEHTa B
cpenHeM Ha 20 %, a UCTIOIb30BaHUE KIEEHBIX 0AJIOK BEJET K YBEIMUEHHUIO CTOMMOCTH B 1,8 pa3a.

IlonBoas WMTOr, MOYHO CKa3aTbh, YTO Ha CETOAHSAIIHUN [I€Hb CYIIECTBYET JOBOJBHO
HeIuloXasl ajJbTepHAaTHUBA MPUMEHEHHUIO KIIEEHBIX OaJoK B MOKPBHITHSX 3[JaHUIl HA MpoJeTax OT
7 no 12 m. HanGonee 3KOHOMHUYECKH OMPABIAHHOM SIBJISIETCS LINpPEHTeNbHas 0ajka, KOTOPYIO
MOYKHO HCIIOJIB30BaTh IPHU CTPOMUTENBCTBE 3AaHUH, I'Zleé HET O0COOBIX TPeOOBAaHUI K BHEIIHEMY
BUJY KOHCTPYKIMI MOKPBITUSA. DTO MO3BOJIUT CHU3UTh CTOMMOCTb KOHCTPYKIIMI ITPAKTUUYECKH B
JIBa pasa.
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ASSESSMENT OF THE ECONOMIC EFFICIENCY OF COATINGS
MADE FROM VARIOUS VERSIONS OF WOODEN STRUCTURES
ON SPANS FROM 7TO 12 M

T.R. Barkaya, S.A. Sokolov, A.S. Dvuzhilov
Tver State Technical University (Tver)

Abstract. In modern building structures, wooden coverings are widely used due to their
environmental friendliness and lightness combined with sufficiently high strength. This article
discusses three types of wooden beams: glued, wooden and spar beams. Their design features and
strength characteristics in large-span buildings are studied. A comparative analysis of their work
under load, deformability and economic efficiency is carried out.

Keywords: wooden structures, glued beams, Derevyagin beams, sprengel beams,
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IHPUMEHEHUE CTEKJIOKOMHO‘;I/ITHOI\/‘I APMATYPBI
JJIsA APMUPOBAHUSA 3ABUBHBIX CBAU KBAJIPATHOI'O CEYEHUSA

10.10. Kypamnukos
Tsepckoii 2ocyoapcmeenHblil mexHudeckull ynusepcumem (2. Teéeps)

© Kypsarauxkos 10.10., 2025
AHHoTanus. PaccMoTpeHa BO3MOKHOCTh IPUMEHEHHUSI CTEKJIOKOMITIO3UTHON apMaTyphl B

KOHCTPYKLIMU 3a0MBHBIX CBail KBaJpaTHOTO cedyeHus. l[IpencrTaBiieHbl pe3ynbTaThl ONBITHOU
3a0MBKM CBall, AapMHUPOBAaHHBIX KOMIIO3UTHOW apMaTypoi. YCTaHOBJIEHO, UYTO CBaw,
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