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YV oaniii npayi 30iticneno ananiz pobomu oepesuru niciia mpueanoi excniyamayii 3
docnidocenns il Qi3uKO-MeXaHiuHUx 61acmugocmell 8 HAYKOBUX NyOmiKayiax, aKi €
HassHocmi Ha Oanuil yac. [Ipoananizysaguiu HAA6HI HAYKOSI MYOAIKaAYii, NPpUXoouMo 00
BUCHOBKY, WO NPAKMUYHO GIOCYMHI  eKCHePUMEHMANbHO-MeOPemutti  OOCTIOHCEeHH S
OCHOBHUX ~(DI3UKO-MEXAHIYHUX 61ACMUBOCTEl OepesuHu Nicia Mmpueanoi excniyamayii
npomsicom mepminy cysicou 25-75 pokie ma suwe. Taxoosic He 6CmanosieHo poobomy maKux
Mamepianie 6 3aKpUmMuyHil cmaoii 0epopmyeanHsi.

Elements and structures made of wood have been used for hundreds of years for
the construction of objects of various purposes. These include residential, public and
industrial buildings and structures, bridges and overpasses, scaffolding, strengthening
the shores of ponds and lakes, benches, gazebos and many others. There are many
historical objects in the world and not only (temples, residential and public buildings,
engineering structures) that are built from products, elements and structures based on
wood

Materials, products, elements and structures made of wood are often used for a
long time in various environments. The time of operation can be long (decade) or short.
As a rule, the duration depends on the aggressiveness of the environment and the
protection of the wood itself.

In recent years, civil engineers have faced the problem of surveying buildings and
structures, including load-bearing elements and structures based on wood, and assessing
their condition before further operation. As practice shows, many materials, products,
elements and structures made of wood have a fairly good residual resource after long-
term use. Over time, wood needs additional protection from pests, environmental
aggression, rotting and fire. Also, in some cases, such elements and structures are
subject to repair and reconstruction.

In this work, an analysis of the work of wood after long-term exploitation is carried
out based on the study of its physical and mechanical properties in scientific publications
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that are currently available. After analyzing the available scientific publications, we
come to the conclusion that there are practically no experimental and theoretical studies
of the main physical and mechanical properties of wood after long-term use during the
service life of 25-75 years and above. The operation of such materials in the final stage
of deformation has also not been established.

Knrouosi  cnosa: Oepesuna, mepmin  cryocOU, MeXaHiuHi  8IACMUBOCMI,
excniyamayis, 0eghopmyeanisi.

Keywords: wood, service life, mechanical properties, exploitation, deformation.

[ocTtanoBka mpodiaemu. EnxeMeHTH Ta KOHCTPYKIII 3 JEpeBUHH BXKE
COTHI POKIB BUKOPDHCTOBYIOTbCS Uit OyniBHMOTBA 00’€KTIB  pPI3HOTO
npusHadeHHs. J0 TakMX MOXKJIMBO BIJHECTH JKUTIIOBI, TPOMAJICBKi Ta
MIPOMHCIIOBI OYAiBIi i CIOPYAM, MOCTH Ta MOCTOBI MEPEXOMIM, PHUIITYBaHHSI,
yKpiruieHHs OeperiB CTaBKiB Ta 03ep, JIaBH, aJbTaHKH Ta 0araTo iHIIKX.

JlepeBnHa Tako)Xk Ma€ IIMPOKE 3aCTOCYBaHHS 1 B IHIIMX Tally3sx
€KOHOMIKH.

Marepianu, BupoOW, eJIeMEHTH 1 KOHCTPYKIi 3 JepeBa dYacTo
BUKOPHCTOBYIOTHCSI HPOTSATOM TPHUBAJIOTO Hacy B pi3HHMX cepemosumax. Yac
eKCILTyaTaIlii Moxke OyTH TpUBaIUM (AECATIIITTS) a00 HEJOBTUM. SIK mMpaBwIo,
TPUBAIIICTD 3JE€XKHUTH BiJl arPECUBHOCTI HABKOJIMITHHOTO CEPEJOBHINA 1 3aXHCTY
caMoi IEpEBHUHH.

B ocranHi poku iHXeHEpHU-OyIiBENbHUKH 3ITKHYJIUCS 3 MPOOJIEeMOIO
00CTe)KeHHsI OYIMHKIB 1 CIOPYJ, B TOMY 4YHCII HECYy4HX CJIEMEHTIB 1
KOHCTPYKIIIH Ha OCHOBI JEPEBUHHM, 1 OI[HKM IX CTaHy Iepel] NOAAJbLIOK
excryarariero [1]. Sk mokasye npaxkThka, Oarato MarepiaiiB, BHpPOOIB,
€JIEMEHTIB 1 KOHCTPYKI[iii 3 JepeBa MarTh JOCHTh XOPOIIHHA 3aJTHIIKOBHA
pecypc micis TpuBanoro Bukopuctanus (puc.1, 2) [2]. 3 miuHOM yacy nepeBuHa
oTpedye 10JaTKOBOTO 3aXHCTY BiJl LIKIHUKIB, arpeCUBHOCTI HABKOJIHIIHHOTO
cepenoBHIla, THUTTS 1 moskesxi [3]. Takoxk B nesknx BHNaJIKax Taki eIeMEHTH i
KOHCTPYKLIi MiAJIAraloTh PEMOHTY Ta PeKOHCTpyKii [4].

AHajiz Bigomux jgociaimzkenb, i nyOaikauniid. JlepeBuna Moxe
eKCIITyaTyBaTHCsS COTHI POKIB 3a NEBHHUX yMOB poOoTH. Y cBiTI € Oararo
iICTOpUYHHX 00’ €KTIB 1 HE TINBKH (XpaMiB, KUTIOBHUX Ta TPOMAICHKUX Oy/IiBeNb,
II)KEHepHUX CIOPYX), AKi MoOymoBaHi 3 BUPOOiB, €IEMEHTIB Ta KOHCTPYKIIHA Ha
OCHOBI JiepeBHHH [5].

Barato BUeHWX MPUAIIAIN 1 Aai TPUIISIIOTH BENUKY YBary JOCIiIKEHHIO
(hi3MKO-MEXaHIYHUX BIACTUBOCTEH JIEPEBUHU 3a Pi3HUX BUJIIB HAaBAaHTAXKECHHS Ta
Pi3HHX YMOB eKkcIutyaTarii [6-9]. 3okpema, CylinbHO, KI1e€Ho1, MOAU(IKOBAHOT
Ta iHmmX. Hamu Takoxx nmpoBomutkcst pobota B qaHoMy HampsiMky. OcoOnuBo,
LIE CTOCYETbCS POOOTH JEPEBUHM B JOKPUTHYHIN Ta 3aKpUTHYHIH cTajil
nebopMyBaHHsI 3a pi3HUX yMOB ekcrutyaTaii [10-15].

B nopanbmioMy MM XO4e€MO NPOBECTHM KOMILIEKCHI €KCHEpHMEHTAIBLHO-
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TEOPETHYHI [OCT/DKCHHS MEXaHIYHAX BIIACTHBOCTEH ICPEBHHM IICHA i
TpUBAJIOT eKCILTyaTarii.

Puc.1. CtaH KpOKB’STHOT CHCTEMH a/IMiHICTPaTHBHOBHOT'O MPUMILLIEHHS MTiCIIS
TpUBAJIOl eKCILTyaTarii

Puc.2. Ctan HECyUnX KOHCTPYKIiH KUTIOBOTO OyIMHKY MICIIS TPUBAIIOT
eKCILTyaTarlil

MeTto1o naHoi mpani € NpoBeCHHS aHajli3y poOOTH BUPOOIB, €IEMEHTIB Ta
KOHCTPYKILIH Ha OCHOBI JIEPEeBUHHM MicCis IX TpUBaJIOi eKcIutyaTauii (3a pisHUX
YMOB €KCILTyaTalil), sIKi € B JITepaTypHHUX JUKepenax Ha JaHuH vac.
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OcnoBHa vyactuHa. CrpoOyemo mpoaHamizyBaTH poOOTY BHpPOOIB,
€IEMEHTIB Ta KOHCTPYKWIH Ha OCHOBI JAEpPEeBUHHM TMicis iX TpHUBaiol
ekcryaraiii. ToOTo, 1o caMe € B HAyKOBUX MyOJIiKalisX Mpo 3MiHy OCHOBHHX
(hI3UKO-MEXaHIYHUX BJIACTHBOCTEHl JIEPEBUHHM 3a pI3HHUX YMOB TpHBaJIOl
eKkcITyaranii. B mitepaTypi 3HaX0aMMO Pi3HI HANpPSIMKKA JOCIIHKEHb 3 JTaHOTO
nuTaHHs. Po3risiHeMo nesiki 3 HUX.

Otxe, B poOoTi [1] BUCBITICHO OCOONMBOCTI OOCTECIKCHHS CJIEMEHTIB Ta
KOHCTPYKIIIH 3 JCPEBHHU MCIs iX TPHUBAJIOI eKCIUTyaTallii. ABTOpH MOPIBHSIN
MEXaHIYHI BJACTUBOCTI JEPEBMHH IIIIIXOM BHMIPIOBaHHSA HEPYHHIBHUMH
NpUiIagaMu  Ta TPOBEICHHAM pPYHWHIBHHX  BHIIpOOyBaHb. HaliBaskiuBimmm
pe3yabTaTOM € TOPIBHSHHSA CTaTUYHOTO 1 JUHAMIYHOTO MOJMYJIB TPYKHOCTI
JCPCBUHHU Ta TONANbIC TOPIBHSIHHS KIaciB MIITHOCTI, OTPHMAaHHX pI3HAMH
METOJ[aMH BUMIPIOBaHHSL.

Metoto poboti [3] € BUBYEHHsS BIUTHBY Pi3HOTO BIiKYy Ta TMOIIKOKECHHS
JIepeBHHH Ay0a Ha TeMIleparypy crajaxy Ta TeMIepaTypy 3aiiMaHHs. ABTOpaMH
OyJI0 MpOaHAIi30BaHO TEPMOHABAHTAXKCHI 3pa3ku S-pidHoi nepeBuHH ayOa, 160-
piuHOi AepeBuHH ayba, a Takok 160-piuHOi JepeBuHM Ayda, IerpagoBaHOI
JIEPEBOPYHHIBHUMH KOMaxaMH Ta rpuOamu. JIOCHiAHMKKA BCTaHOBHIIM, IO IPH
TEPMIYHOMY HABaHTa)XCHHI JCPEBHHU [1y0a BiIOYBAIOTHCS 3HAYHI 3MiHH,
0co0NMMBO B TMOBEpXHEBHX Imapax. OKpiM 3MiHHM KOJIbOpY, MPOAEMOHCTPOBaHi
XiMI9HI 3MiHH OCHOBHHX KOMIIOHEHTIB JIPEBHHH Ta EKCTPAKTHBHUX PEUOBHH. 3
MIBUIICHHSAM TEeMIIepaTypyu 30UTBIIYETHCA 1 BMICT EKCTPAarOBaHUX ETAHOJOM 1
TONYOJIOM PEYOBHH. 30UTBIICHHS iX KUTBKOCTI BiOYBAa€ThCS B OCHOBHOMY 32
paxyHOK JITHiHy, ajleé YacTKOBO TaKOXX 3a paxyHOK HPOAYKTIB po3Hamgy
oJTicaxapuIiB.

Asropu [4] mpoBenu MOBrOTpHBaie TOIBOBE TOCIIKEHHS HA PIi3HHUX
NpoOHMUX CTiHAX 3 AepeB’sIHUMH Oankamu. Y Ll CTaTTi pO3risIaroThes 2,5-
piuHI BHUMIpDIOBaHHS IUIIXOM aHaji3y BMICTY BOJIOTM Ha KIHISX Oalok Jyis
pi3HUX BUIPOOYBAIFHUX CTiH. BUKOpHCTaHHS Mapoi30smiHHUX MaTepialliB Mae
JIUIIe He3HAYHUH CIPUATIUBUH BIHB. 3 1HIIOTO OOKY, 3aX0AH1 II0/I0 3HIDKEHHS
BOJIOTOCTI CTiHM MalOTh 3Ha4YHHUH e(ekT, abo IUIIXOM JIOKAIEHOTO PO3PHUBAHHS
1307smi Ha 3’€/IHaHHI 6aJoK, abo LUIIXOM 3aCTOCYBaHHS
BOJIOBIJIIITOBXYBaJbHOI 00poOKkn. KOHTpoJib mOImIOBOrO HaBaHTaXEHHS Ha
CTiHY, 3/1a€ThCSI, € KJIFOUOBUM MOMEHTOM JUISl 3aXUCTY BijJ BOJIOTH BHYTPIIIHBOT
13071s11ii 3 BOY/1I0BaHMMHU JiepeB’ STHUMH OallkaMH.

B po6orTi [5] yacTHHa MOLIKO/PKEHUX JIepEB’THUX KOMIIOHEHTIB CTapOAABHbOT
apxitektypu xpamy Jlancs B Kwurai Oyna igeHTH(ikoBaHa 3a JOIOMOTIOIO
MIKpOCKOTa, a XIMIYHHI CKJIa[ KIITHHHUX CTIHOK CIIOCTEPIraBcs 3a JOTIOMOTOIO
MOJIIPU30BAHOTO Ta (IIYOPECICHTHOTO CBiTJIa BiNMOBimHO. BcraHOBIEHO, IO
CKJIa]T TIEJTFOJIO3H OYB IMOIIKO/KSHNH TprOaMy Ta KOMaxaMH.

VY crarri [16] po3mismaroThes MEXaHiYHI BIACTHBOCTI JEPEBUHU SUTMHM,
ICTOPMYHO BHKOPHCTOBYBAHOI JEPEBMHM Jy0a Ta PiJKO 3rajyBaHOi JEPEeBHHU
MozpuHH. OCHOBHA yBara MpHALIAETHCS ICPEBUHI MOJPUHH, sIKa BUpi3aHa 3i cTedi
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HEpYXOMOT TaM’ATKH KyJIbTypH X VII CTONITTS — BU3HAYEHHIO ii BIKY, iICTOPHIHOT
BOKJIMBOCTI Ta MEXaHIYHMX BJACTUBOCTEH. MexaHiuHI BNACTHBOCTI Oyiu
OTpPHMAHI 3a JIOTIOMOTOI0 CTaHIAPTHUX BUIPOOYBaHb HA CTUCHEHHS MapalielbHO 1
MEPICHANKYISIPHO  BOJOKHaM, 1 Ha  3ruH. Pe3yiaprath  BUNpOOyBaHb
MOPIBHIOBAJTUCh 3 MCXAHIYHHUMH BIACTHBOCTSIMU [ICPCBUHH I1y0a, 3BHYANHHOT
JICPCBUHM SUTHHU Ta HEMOAABHO 3pY0aHOT ICPEBUHI MOPHHH.

VY mpami [17] posmisganocs BIUIMB MIKPOKITIMATy HA iCTOPUYHI JepeB’siHi
OymiBmi, SKI TWiATAIOTBCA BIUIMBY BIJKPUTHX MOPCHKUX ITOTOKIB. MOPCHKHIA
ocoOnsak Dnopii Atariopk y CramOyii, 3BeneHuid Ha Oepes3i Mopsi, abCOIFOTHO
HE3aXHWIICHUH BiJI MOTOAX Ta MOPCHKHX BIUIMBIB, OYB OOpaHUM SIK MPHKIAM IS
0araTboX IHIIMX OyAiBeNb, po3TalIoOBaHWX Ha JiHIT bocdopy. 106 posrmsHyTH
BIUTMB HAaBKOJIMIITHEOTO CEPEIOBHUINA Ha OYIBITO, IO MiITA€ThCS BIUTUBY TOTOKIB
BIIKPUTOTO MOps, MIKPOKITIMATHYHI JaHI 30Upalncs MPOTITOM  OIHOTO
poky. CuHepridauii e)eKT aepo30JI0 MOPCHKOI COJIi Ta MIKPOKITIMATHYHUX YMOB
00roBOpPIOBABCS VISl OLIHKKM BIUIMBY MOPCHKOTO CEpPEJOBMINA HA JIOBIOBIUHICTH
OCOOHSIKA, BHSBJICHHS OUIBLI BPa3IMBHX YaCTUH OYIIBII, a TakoX OLUIbLI
KPUTHYHHX IepioniB. Pe3ynbTaTi NoKa3yloTh, 1110 KOJIHM BMICT BOJIOTH 3MIHFOETHCS
Bin 20,9% mo 36,7%, a TtemmepaTypa 3MmiHIo€Thes Bim 14,1°C mo 28,7°C,
KOE(II[EHT TETIOMPOBIAHOCTI 301TBIITYETHCS.

B npami [18] aBropu pociiKyBany rpaHHYHY MIIHICTh HA CTHCK MapasielIbHO
BonmokHaMm (UCS) nepeBHHH € OJHHM 13 Ba)KIMBHX ITOKa3HUKIB U OINHKA
MIITHOCTI KOHCTPYKIII cTapux AepeB’ssHUX OymiBenb. [lepeBuHa TOMOII, JepeBHHA
MOJIpUHU KUTAHCHKOI 1 JIepeBHUHA SUTHIlI KNTaHCHKOT Oy 0OpaHi SIK MOJIENi B il
crarTi. Metoro pociipkeHHs € mporro3yBanHa UCS nepeBHHH 3a TOITOMOTOMO
METO/IiB pe3ucrorpada Ta BUIIy4eHHs TBUHTIB.

JlocuTh BaroMuii BKJIaJ1 3 JAHOTO MUATAHHS 3pOOUB YKpaiHChKHI BYeHuWit [ aiina
C.B. [2]. ABTOop BHMBYaB MeXaHIuHi BIACTHBOCTI JEPEBUHHU SUIMI Pi3HOTO BIiKY (3
TOYKH 30py TEPMiHY CITy»KOH), OCKUIBKHM BIJICYyTHI HOPMATHBHI JIOKYMEHTH, IO
BU3HAYAIOTH (Pi3MKO-MEXaHIUHI BIACTUBOCTI AEPEBUHH Pi3HOTO BiKY, SKi HEOOXiTHI
JUTSL IPOTHO3YBAHHS BIIACTUBOCTEH OAEpKyBaHMX MaiOyTHIX BHpoOiB. Bupuarmics
MEXaHiYHI BIACTUBOCTI JICPEBUHH SUIMII B Jialia3oHi BUKopucTaHHs Big 0 mo 20
POKiB, 3 BUKOPUCTaHHSIM IIPOMIXKHOTO KOHTPOJIIO XapaKTEPHCTHK KOXKHI 5 POKIB.
Byno BcTaHOBIEHO, IO 3 INIMHOM Yacy eKCIDTyaTallii B pi3HHX YMOBaX, OCOOJIMBO
Ha BIIKPUTOMY IOBITPi, MEXaHIUHi BJIACTUBOCTI 3MIHIOIOTHCS TOJIOBHHM YHHOM Y
OiK 3HIDKCHHSL.

[IpoananmizyBaBm HayKoOBi IyOiikamii, sSKi € Ha JaHWA Yac 3a JaHOI
TEMaTUKOK,  MPUXOAWMO 1O  BHCHOBKY, 1[0  TPaKTHYHO  BIJICYTHI
€KCTIEpUMEHTAITLHO-TEOPETUYHI  JOCIHIPKEHHST OCHOBHUX  (Di3MKO-MEXaHIIHUX
BIIACTUBOCTEH JISPEBUHM ITICJISI TPUBAJIOT €KCIUTyaTallil MPOTIATOM TEPMiHY CITY>KOH
Ta BUme 25-75 pokiB. TakoX HE BCTAHOBICHO POOOTY TaKWX MaTepialliB B
3aKpUTHUHIN cTafii aedopmMyBaHHs.

Omxe, U1 TONANBIINX JOCHIKEHb JaHAa MpOOJeMaTHKa € JIOCUTh
AKTYaJIbHOIO.
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BucHoBku

1. B paHniii npaui 3xifiCHEHO aHaii3 poOOTH AEPEBUHM IICIS TPUBAJIOL
eKCILTyaTalii 3 JociipKeHHs 11 (i3MKo-MeXaHIYHUX BIACTUBOCTEH B HAYKOBHX
myOJTiKaIisx, sKi € B HAABHOCTI Ha JaHUH 4ac.

2. IlpoaHaiizyBaBIIM HasiBHI HAYKOBI ITyOJiKallii, HPHXOIMMO JI0 BHCHOBKY,
IO MPAKTUYHO BIJCYTHI €KCHEPUMEHTAILHO-TEOPETUYHI AOCHTIIKEHHS! OCHOBHHX
(hi3UKO-MEXaHIYHAX BIACTHBOCTCH JICPEBHHHU TICIAS TPHUBAIOI CKCIUTyaTaIlil
MIPOTATOM TEPMIHY CITy>KOU 25-75 pOKiB Ta BHIIIE.

3. Takok HE BCTAHOBJICHO POOOTY TaKMX MaTepialliB B 3aKPUTHYHIN CTaii
nedopmyBaHHS.

References
1. Posta J., Ptacek P., Jara R., Terebesyova M., Kuklik P., Dolejs J. (2016). Correlations
and differences between methods for non-destructive evaluation of timber elements.
Wood research 61(1), Pp. 129-140.
2. Hayda S.V. Kompleksni doslidzhennya zminy pruzhnykh vlastyvostey vzhyvanoyi
derevyny vyalytsi z vikom. Lisove hospodarstvo, lisova, paperova ta derevoobrobna
promyslovist’. L'viv: NLTU, 2017. Vyp. 43. S. 58-73.
3. Zachar M., Majlingova A., Mitterova |., Cabalova I. (2017). Influence of an age and
damage of the oak wood on its fire risk. Wood research 62(3), Pp. 495-504.
4. De Mets, T., Tilmans, A. (2020). Evaluation of the risk of decay of wooden beams
embedded in internally insulated walls by long-term measurements. E3S Web of
Conferences 172, article number 01002.
5.Yang Y., Sun H,, Yang S., Wang A., Zhao R., Wang W., He Y., Li B., Zhang B., Wu
Q. (2021). Internal cause analysis of damage of wooden components in Danxia temple
ancient architectures: tree species. Wood research 66(2), Pp. 297-308.
6. Landis E.N., Vasic, S., Davids W.G. Parrod, P. (2002). Coupled experiments and
simulations of microstructural damage in wood. Experimental Mechanics 42, Pp. 389—
394.
7. Zakic B.D. (1974). Inelastic bending of wood beams. Journal of the Structural
Division 99(10), Pp. 2079-2092.
8. Patton-Mallory M., Cramer S. (1987). Fracture mechanics: a tool for predicting wood
component strength. Forest Products Journal 37 (7/8), Pp. 39-47.
9. Green D.W., Kretschmann D.E. (1992). Properties and grading of Southern Pine
Woods. Forest Products Journal 47 (9), Pp. 78-85.
10. Homon Sv.Sv, Yasniy P.V., Homon P.S., Yasniy V.P. Klasychna model’ diysnoyi
roboty sutsil'noyi ta modyfikovanoyi derevyny os‘ovym styskom vzdovzh volokon:
monohrafiya. Rivne: Volyns'ki oberehy, 2023. 316 s.
11. Homon S.S., Homon P.S. Pobudova diysnykh diahram mekhanichnoho stanu
derevyny «s-u» sutsil’noho pererizu yalyny ta berezy za zhorstkoho rezhymu
vyprobuvan’. Resursoekonomni materialy, konstruktsiyi, budivli ta sporudy. Rivne:
NUVHP, 2020. Vyp. 38. S. 321-330.
12. Homon S., Gomon P., Karavan V. Eksperymental'ni doslidzhennya khvoynykh ta
lystyanykh porid derevyny odnorazovym korotkochasnym navantazhennyam na stysk
uzdovzh volokon za zhorstkoho rezhymu vyprobuvan’. Visnyk L'vivs'koho

16



CyuyacHi mexHosnoeii ma memodu po3paxyHkis y bydieHuumei. [lyupk, JIHTY. 2023, Bunyck 20
Modern technologies and methods of calculations in construction. Lutsk, LNTU. 2023, Volume 20

natsional’noho ahrarnoho universytetu. Arkhitektura ta sil’s’kohospodars’ke budivnytstvo.
L'viv: LNAU, 2020. Ne21. S. 34-40.

13. Homon Sv.Sv., Matviyuk O.V., Kulakovs’kyy L.YA., Chornomaz N.YU. Do
pobudovy povnykh diahram deformuvannya derevyny vil’khy ta yalyny za standartnoyi
volohosti. Mistobuduvannya ta terytorial'ne planuvannya. Kyyiv: KNUBA, 2022. Vyp.
79.S.87-92.

14. Homon Sv.Sv., Homon Sv.St. Do vyznachennya deyakykh deformatyvnykh
zakrytychnykh kharakterystyk derevyny. Resursoekonomni materialy, konstruktsiyi,
budivli i sporudy. Rivne, 2022. Vyp. 41. S. 119-125.

15. Homon S.S., Homon Sv.Sv., Sasovs'kyy T.A. Prohnozuvannya zalyshkovoho chasu
pratsezdatnosti konstruktsiy z derevyny za povtornykh navantazhen’. Resursoekonomni
materialy, konstruktsiyi, budivli ta sporudy. Rivne: NUVHP, 2015. Vyp. 31. S. 417-421.
16. Hrebenarova E., Wald F. (2022). Comparison of mechanical properties of the eldest
larch wood construction with oak wood and spruce wood. Wood research 67(4), Pp. 612-
624.

17. Celik E., Cengiz 1., Yilmaz D. (2020). An experimental study on sustainability of
historical wooden buildings exposed to open sea streams. Wood research 65(3), Pp. 521-
530.

18. Xue S., Zhou H., Liu X., Wang W. (2019). Prediction of compression strength of
wood usually used in ancient timber buildings by using resistograth and screw
withdrawal tests. Wood research 64(2), Pp. 249-260.

Jlitepatypa
1. Posta J., Ptacek P., Jara R., Terebesyova M., Kuklik P., Dolejs J. (2016). Correlations
and differences between methods for non-destructive evaluation of timber elements.
Wood research 61(1), Pp. 129-140.
2. Taiiga C.B. KommiekcHi AOCHIIKEHHS 3MiHH TPYXHHUX BJIACTUBOCTEH BXKHBAHOT
JICPEBHUHU SUTHIN 3 BiKOM. Jlicoge 2ocnodapcmeo, nicosa, naneposa ma 0epeeoodbpobHa
npomucnogicme. JIbBis: HIITY, 2017. Bumn. 43. C.58-73.
3. Zachar M., Majlingova A., Mitterova I., Cabalova 1. (2017). Influence of an age and
damage of the oak wood on its fire risk. Wood research 62(3), Pp. 495-504.
4. De Mets, T., Tilmans, A. (2020). Evaluation of the risk of decay of wooden beams
embedded in internally insulated walls by long-term measurements. E3S Web of
Conferences 172, article number 01002.
5. Yang Y., Sun H,, Yang S., Wang A., Zhao R., Wang W., He Y., Li B., Zhang B., Wu
Q. (2021). Internal cause analysis of damage of wooden components in Danxia temple
ancient architectures: tree species. Wood research 66(2), Pp. 297-308.
6. Landis E.N., Vasic, S., Davids W.G. Parrod, P. (2002). Coupled experiments and
simulations of microstructural damage in wood. Experimental Mechanics 42, Pp. 389—
394.
7. Zakic B.D. (1974). Inelastic bending of wood beams. Journal of the Structural
Division 99(10), Pp. 2079-2092.
8. Patton-Mallory M., Cramer S. (1987). Fracture mechanics: a tool for predicting wood
component strength. Forest Products Journal 37 (7/8), Pp. 39-47.
9. Green D.W., Kretschmann D.E. (1992). Properties and grading of Southern Pine
Woods. Forest Products Journal 47 (9), Pp. 78-85.

17



CyuyacHi mexHosnoeii ma memodu po3paxyHkis y bydieHuumei. [lyupk, JIHTY. 2023, Bunyck 20
Modern technologies and methods of calculations in construction. Lutsk, LNTU. 2023, Volume 20

10. T'omon CB.Cs, cHiii I1.B., I'omon I1.C., Scuiii B.I1. Kinacuyna mopens miicHOT
pobotn cyninbHOI Ta MOAU(IKOBAaHOI JEPEBUHM OCHOBHM CTHCKOM B3IOBXK BOJIOKOH:
MoHorpagis. PiBae: Bommucbki o6epern, 2023. 316 c.

11. Tomon C.C., T'omon I1.C. [ToGymoBa nificHUX JiarpaM MEXaHi9HOTO CTaHY JCPCBHHU
«C-U» CYLIJIBHOTO Tepepisy sUIMHU Ta Oepe3d 3a >KOPCTKOrO PEeXHMY BHUIPOOYBaHb.
Pecypcoexonomni mamepianu, koncmpyxyii, 6yoieni ma cnopyou. Pisae: HYBI'TI, 2020.
Bum. 38. C. 321-330.

12. Tomon C., Tomon II., KapaBan B. ExcriepuMeHTanbHi JOCTIIKCHHS XBOWHHX Ta
JHUCTSHUX IIOPiJ JEpPEeBHHU OJHOPA30BHM KOPOTKOYACHMM HaBAaHTA)XKEHHSIM Ha CTHCK
Y3MOBX BOJIOKOH 3a JKOPCTKOTO PEXHMY BHNPOOyBaHb. Bicuux Jlbgiscvkoco
HAYIOHANILHO20 AZpPapHO20 YHigepcumemy. ApXimekmypa ma CilbCbKO20CH00apcbke
6yoisnuymeo. JIbeiB: JIHAY, 2020. Ne21. C. 34-40.

13. 'omon CB.CB., Matsitok O.B., Kynakoscekuii JI.51., Yopromas H.1O. [lo noOymoBu
MOBHUX JiarpaMm AehopMyBaHHS JAEPEBUHH BUTBXH Ta SUIMHU 38 CTAHAAPTHOI BOJIOTOCTI.
Micmobyoysanus ma mepumopianvhe naanysanna. Kuis: KHYBA, 2022. Bum. 79. C.
87-92.

14. Tomon CB.CB., 'omon CB.Cr. [lo Bu3Ha4YeHHs ASSKHUX 1e(hOPMaTUBHUX 3aKPUTHIHHX
XapaKTePUCTHK JIEPEBUHU. PecypcoekonomHi Mmamepianu, KOHCMpPYKyii, 6ydigni i
cnopyou. Pieue, 2022. Bum. 41. C. 119-125.

15. 'omon C.C., 'omon CB.Cs., CacoBchkuii T.A. IIporHo3yBaHHs 3aJHMIIKOBOTO 4acy
Mpale3qaTHOCTI  KOHCTPYKWiH 3  JepeBMHM 32  IOBTOPHUX  HABAHTAXXEHb.
Pecypcoexonomni mamepianu, xowcmpykyii, 6yoieni ma cnopyou. Pisne: HYBITI,
2015. Bum. 31. C. 417-421.

16. Hrebenarova E., Wald F. (2022). Comparison of mechanical properties of the eldest
larch wood construction with oak wood and spruce wood. Wood research 67(4), Pp. 612-
624.

17. Celik E., Cengiz I., Yilmaz D. (2020). An experimental study on sustainability of
historical wooden buildings exposed to open sea streams. Wood research 65(3), Pp. 521-
530.

18. Xue S., Zhou H., Liu X., Wang W. (2019). Prediction of compression strength of
wood usually used in ancient timber buildings by using resistograth and screw
withdrawal tests. Wood research 64(2), Pp. 249-260.

18



	Пустая страница

