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Pesiome

Uenb uccnedoeaHusi. [pednoxums aHanumuyeckuli criocob onpedeneHusi KoaghguyueHma UHMEeHCUBHOCMU Ha-
npspkeHUl no emopoli hopme paspyweHusi 8 banke ¢ mpeuwuHol. Vicrionb3oeaHue Mosy4eHHO20 peweHus, rnpu
Hanu4uu akcriepumeHmarbHol 6a3sbl 3Ha4YeHUl KpUumu4YecKux KoaghghuyueHmos UHMEHCUBHOCMU HarpsiKeHul
10380/1UM y4UMbIBaMb B/IUSHUE MPEWUH U MmMpeujuHonoOobHbIX nospexoeHul, obHapyxeHHbIx & barkax npu
obcrniedosaHusix.

Memoosi. [pednazaemcsi crnocob ebiHuUCIeHUsT KOaghbuyueHma UHmeHcU8HoCmuU HanpsixeHull no emopol gpopme
paspyweHusi (nonepeyHbili cogue) 8 basnkax, C MOMOWbBIK aHanIuMmMu4yeckKko2o Memoda - U38eCmMHO20 8 COrMpomus-
fleHuU mMamepuasos u cmpoumesnbHol MexaHuke memoda cedeHul. [ns amoeo ¢ ucronb3oeaHueMm aurnomes
pacrnipedeneHusi HOpMarsbHbIX U KacamerslbHbIX HanpsiKeHul o ronepeyHbiM U rnpodosibHbIM CEYEeHUSIM cocmas-
TIIIOMCSA YCrI08US pagHOBECUSI MbICIIEHHO OMCeYéHHbIX Yacmel useubaemozo anemeHma. [1odobHass memoduka
pacuyéma moxem 6bimb MPUMEHEHa NpU OUEHKe Hecyujel criocobHocmu depessiHHbIX 6arioK, UMEeUUX aKcrnyama-
UUOHHbIE 08pexX0eHUsT — paccioeHUs] K/1ee8biX W08, YCyWeYHble U CUIo8bie mpeluHsl.

Pesynbmamsi. C ucrosnb3o8aHUeM rnpedroxeHHOU MemoOuKu coeflaHa OUeHKa Kpumu4yeckoz20 pa3mepa CK8O3HOU,
He 8bIxo0sweld Ha mopey mpeuwuHbl 8 depessiHHOU barke rnpu KpamkospeMeHHOM HazpyxeHuu. B kadecmee
UCXOOHbIX OaHHbIX 071 pacyéma npUHSMbI 3KCrepuMeHmarsibHble OaHHbIE, MoJ1yYEHHbIE a8mopPOM.

3akntoyeHue. [Jna npakmu4yeckoz2o npumMeHeHuUsi amol MemoOuku credyem Ha OCHOB8aHUU 3KCMepUMEeHMarbHbIX
OaHHbIX Modobpampb 3HaYyeHUs MapupoBOYHbLIX KO3hchuyueHmos, Haurnyqwum obpa3om Oarowue cosnadeHue
meopemu4yecKo20 peweHuUsi C 3KcrepumMeHmarnbHbiMu OaHHbiMU. Kpome smoezo, 8 danbHelweM 3SKCrnepumMeH-
marnbHOM uccriedogaHuUu HeobxoduMO roslydeHUe U ymOYHeHUe 3asucumMocmel Kpumu4yeckKoeo KoaghguyueHma
UHMEHCUBHOCMU HarnpsiKeHUl om 3KCryamayUuoHHbIX ¢hakmopos: OnumenbHOCMU HagpyXeHUsl, enaxHocmu
Ope8ecuUHbI, pa3Mepo8 CEYEeHUs, MOIOXEHUST MPeWwUuHbl, COOMHOWEHUS 2/1ybuHbl mpewuHbl U obweld WupuHbl
CeyeHUsi 3reMeHmos.

Knroueenie cnoea: depessiHHas barka; memod cevyeHuUl; KoaghhuyueHm UHMEHCUBHOCMU HamnpsiKeHul; Kpumuye-
cKasi OnuHa mpeuwjuHsbI.

KoHgpnnukm uHmepecoe: Aemop Oeknapupyem omcymcmeue sI8HbIX U MOMeHyuarbHbIX KOHQYIIUKIMO8 UHMepecos,
cesi3aHHbIX ¢ nybnukayuel Hacmosiuieli cmamabu.
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Determination of Stress Intensity Factor in a Beam with a Central
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Abstract

Purpose of research. Propose an analytical method for determining the stress intensity factor for the second form of
fracture in a beam with a crack. It will be possible to take into account the influence of cracks and crack-like damage
found in beams during surveys using the solution obtained, in the presence of an experimental base of values of the
critical stress intensity factors.

Methods. It is proposed a method for calculating the stress intensity factor for the second form of fracture (transverse
shear) in the beams using the analytical method known in the resistance of materials and structural mechanics of the
section method. To do this, equilibrium conditions are created for mentally cut parts of a bent element using the
hypotheses of the distribution of normal and tangential stresses along transverse and longitudinal sections. This
method of calculation can be applied in assessing the carrying capacity of wooden beams that have operational
damage, such as laminations of adhesive joints and trimmed and force cracks.

Results. Using the proposed technique, we have estimated the critical size of a through-going that does not reach
the end of a wooden beam under short-term loading. The experimental data obtained by the author are taken as the
initial data for the calculation.

Conclusion. For the practical application of this technique, on the basis of experimental data, the values of the
calibration coefficients should be selected that match the theoretical solution with the experimental data best of all. In
addition, in a further experimental study, it is necessary to obtain and refine the dependencies of the critical stress
intensity factor on operational factors: loading duration, wood moisture, cross-sectional dimensions, crack position,
crack depth ratio and total cross-sectional width of elements.

Keywords: wooden beam; method of sections; stress intensity factor; critical crack length.
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BBeaeHue HbIC OTKJIOHEHHUS OT ATOW THIOTE3bl Y4H-

[Ipu aHanu3e HaNpsHKEHHO-AEPOPMHU- TBIBAIOT Kod(dunrentamu ycioBuii pado-

POBAHHOI'O COCTOSIHHSA 3JEMEHTOB CTPOH- Thl. OMNBIT 3KCIUTyaTalMd KOHCTPYKIUH

TCIIBHBIX KOHCprKHHﬁ, B TOM YMCJIC U - IMOKa3bIBa€T, 4YTO B PCAJIbHOCTH YaCTO B

PEBSIHHBIX, OOBIYHO UCXOJSIT M3 THUIIOTE3bI
criontHocTd Marepuana [1, 2]. Bo3mox-

KOHCTPYKLHUSAX IOSBIISIIOTCS IOBPEKICHUS
B BHUJEC TPELIMH U JPyrue MOBPEKICHUS,
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M0 CBOEMY XapaKTepy CXOXKHe C TpeIIu-
HaMH — TPEIIMHOMOM00HBIC TTOBPEKICHHS
[3, 4]. D10 BecbMa XapakTepHO I KOH-
CTPYKIMHI U3 ApeBecuHbl. Mcnonb3oBaHue
anmapaTa MEXaHUKHM pa3pylleHusl AJs aHa-
JM3a HanpsbkEHHO-1e(OPMHUPOBAHHOTO CO-
CTOSIHUSI TO3BOJIUT YTOYHHUTH PE3YJIbTAThI
OLICHKH HECYIIEH CITOCOOHOCTHU HJIEMEHTA.

Pacu€rel 351€EMEHTOB C TpPEIIMHONO-
NOOHBIMH JeeKTaMd MOTYT IPOU3BO-
TUTHCS C UCTIOJIBb30BAHUEM TEOPHH JMHEH-
HOW MeXaHWKH paspyiienus [5- 9]. B atom
Clly4ae BBIYUCISIOT KOA(PPUIIMEHT UHTEH-
cuBHoctu Hanpsbkenuid (KUH). ns npo-
BEpKM HECYIIEH CIOCOOHOCTU JeNaroT
cpaBHeHue BbluucieHHoro KHMH c¢ ero
KPUTHYECKUM 3HAYCHHEM JUIsl JaHHOTO
MaTepuaga, KOTOpOE MOJIy4aroT IKCIEpH-
MeHTaIbHO. 3amauy Bbluucienuss KMH B
HacTosiiee BpeMsi OOBIYHO PEIIAIOT YHUC-
JEHHBIMU MeTojamu [6, 7]. Mcmonb3oBa-
HUE METOJa CEYCHUW ISl BBIYHCICHUS
KHWH 6buto cnemano B pabore [8] Tombpko
Ui TIepBOM  (pOPMBI  pa3pylieHus (HOp-
MaJIbHBIN OTPHIB).

B nannHOM pabote mpuMEHEH aHajo-
ruuHbeIi noaxox Uit BerunciieHust KMH no
BTOpO popMe paspyiieHus (onepeuHbIit
CIIBUT).

Heanb padoThbl — MPEUIOKUTH aHATIU-
THYECKHUH CIoco0 ompeaesieHust ko3¢ du-
[IMCHTa WHTECHCUBHOCTH HAIPSOKCHUH 10
BTOpOil (opme paspymieHuss B Oanke ¢
TPELIVMHOM.

MaTtepuanbl u meToAabl

Paccmotpum Oaliky co CKBO3HOW Tpe-
IMHOW JUTMHOM ¢ mocepeauHe (puc. 1,a),
pelmM 3a7a4dy B MPEANOI0KEHUU yIPYyTro-
ro NOBeJcHUsA Martepuana. Paccmorpum

OTIENBHO JEUCTBHE MU3rMOArOIIEr0 MOMEH-
ta M. u nonepeunoii cuibl F/2 (puc. 16 u
1B) BOMIM3M BepIIMHBI TpeInuHbl. PaccMoT-
puM aeiicTBue m3rubaroniero Momenrta M.
(puc.1r). OtceuéMm MPOJOJIBHON IJIOCKO-
CTBIO HA YPOBHE HEUTPAIBLHOTO CIOS HIK-
HIOIO YacTb OaJIKM M 3aMEHUM e€ JeiicTBUe
KacaTelbHbIMU HampsokeHusiMu 7y, Co-
IJIACHO YCJIOBHUIO PABHOBECHS, MO LIETBHO-
My CEYEHHI0 OamKku pacmpeneieHbl HOp-
MaJlbHbI€ HaIpsDKeHUs oy, Ecnu cumrath
dopmy  pacmpenencHHs ~ HOPMAaJbHBIX
HANPSOHKCHUH 10 BBICOTE CEUYEHUS! HE3aBH-
cAIIe OT croco0a MPUIIOKEHUST Harpy3KU
(mpuatmn  Cen-Benana), TO WX MaKCH-

MajJbHOE 3HAUYCHHE B MECTE BEpIIUHBI
IvlC
TPELLUHBL, Oy, :W , rme W — MOMeHT co-

npoTuBJcHUsl cedyeHud. Ha camom pene,
3aKOH  pacmpeaelieHuss  HOPMAaJIbHBIX
HANPSDKCHUN TI0 TIEIbHOMY CEYCHHIO TIPH-
oOpeTraeT BHJ, TOKA3aHHBIA HA DITIOPE Oy
TOJBKO Ha paccTostHur Bh OT BEPIIMHBI
TpemuHbl. 3HaueHue Kodddumumenta [>1
TpeOyeT yTOUHEHHUSI.

CymMa MpoeKIuii Bcex CHJl Ha TOpPH-
30HTAJIBHYIO OCh JIOJDKHA OBITH paBHA HY-
mo. CrienoBaTenbHO, PaBHOJACHCTBYOIIAS
cuja OT oy JUIS BEepXHEH dYacTh Oasku
YpaBHOBEIIUBACTCS  PAaBHOJACUCTBYIOIICH

OT 7y,

Zx =T, — T,y =0. (1)

g onpenenenus: paBHOACHCTBYIOLIEH

OT 7V TpUMEM TUIIOTE3Y PACHPEACTICHUS

Kmf 1 1
L =a SNy I
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rane K, — KWH ot nelicTBrs H3rudaroIiero
MOMEHTa M, B MECTE BEpIIIMHBI TPEIIHHBI,

X — TOpU3OHTaJIbHAsA KOOpAWHATA C
HAayaJioM B TOYKE BEPUIMHBI TPEUIUHBI,
npuuém x < Bh.

Pacnpenenenue 7T),, corigacHO 3TOH

3aBUCHUMOCTH, IIOKa3aHo Ha puc.l,r.

OmnpenenuM  3Ha4eHUE  PaBHOJCH-
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Puc.1. K onpegenenuio koachdurumeHTa MHTEHCUBHOCTU HaMNPSKEHWUI

Fig.1. To the determination of stress-intensity factor
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Corunacuo (1), (3) u (4)

3M,
K =——C& |2 =
'™ 72 bh | ph
3P L (5)

Dopmyity (5) MOKHO IPUBECTH K BUIY

Kim =zvacYy (6)
3 F

rme T=—— — HOMHUHAJIBHOC Kaca-
7 2bh

TEJIbHOE HANPSIKEHHE Ha YpPOBHE HEUT-
pasibHOTO cJ0s Oanku, MOACYUTAHHOE II0
¢dopmyie XKypapckoro;

Yy = L K-Tapupogka.

4,/cph

PaccmoTpuM nelicTBue monepedyHou
cunbl F (puc.11). AHATOTUYHO MPEbIAY-
EMY PEHIEHHI0 OTCEYEM MPOJOJIbHOU
IJIOCKOCTBIO HA YPOBHE HEUTPAJIbHOIO
CJIOSl HIDKHIOIO YacTh OQJIKM U 3aMEHHUM &
JeCTBUE KacaTeIbHBIMH HANpPSHKEHUSAMU
Tg. CormacHO yCIIOBMIO PaBHOBECHS I10
CEYCHHUsAM OalKu BIUIOTH IO OIMOPHI, pac-
IpeIeNIEHbl HOPMAaJIbHbIE HANPSHKEHUS 0g.
Nx makcumanbHOE 3HAYEHUE B CEUYCHUM,

COOTBCTCTBYIOIICM BCPIIMHE TPCIINHBI

” _Fc 3 Fc
CTaW  2pn?’

PaBHOpelicTByOIIIAsK cuia 3TUX

(")

HaIlpsHKEHUW paBHA

__ ﬁ (8)
© " gph'

[Ipumem runore3dy pacupeneieHus
KacaTeJIbHbIX HanpspkeHuu [1]:

X (9)

x? —¢?

TQ:TK

_ Ko (10)
\/% )
rae Ky — KUH Il or nefictBua nonepeu-
HOW CHUJIbI, HAYaJI0 KOOPJAMHATHOM OCH X Ha
TOpIe OAJIKH.
OnpenenuM BeIUYUHY PaBHOJEHUCTBY-

romiei Toq OT KacaTeNbHBIX HANPSHKEHUM:

W3 ycnoBus paBeHCTBa HYJIIO IMPOEK-

I_II/II‘/’I BCCX CWJI HA I'OPHU30OHTAJIbHYIO OCb X

sanieM XX=T,,-Tq=0 u ypaBHenuii (8),

(9) u (10) cnenyet
Kig = tvrcYg (12)
C
rne Yo=a—————= — Bropas K-

8vL? —c?

TapUpPOBKa;
KOA(DPUIIMEHT o YUYUTHIBAET OCOOECHHOCTH
MOBE/ICHUS IPEBECHHBI.

CornacHo pemeHusiM 3aaad (puc.lr u
puc.ln), K-TapupoBKy, YYHUTHIBAIOLIYIO
JeHCTBUE M3THOAIOIIETO MOMEHTA | TOTIe-

pequﬁ CHIJIBI, OHpe)IeJ'II/IM KakK

o (13

W 8J/12 —¢2

CrnenoBatenbHo, K, MOXHO ompene-

Y=Yy +Yo =

JINTH KaK
Ky =Kim +Kig = t3/mc(Yy +Yg)- (14)

NI

) - (15)

JI1st IpsIMOYTOJIBHOTO CEYEHUS

_3F L ac
K _4th£( + Cz). (16)
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U3eectus KOro-3anagHoro rocygapcteeHHoro yHuBepeuteta / Proceedings of the Southwest State University. 2019; 23(3): 65-73



70 Ctpoutenbctso / Construction

Pe3yanaTb| n nx 06cy)|qJ,e|-w|e

BBIMoIHNM OLIEHKY KPUTHYECKOTO pas3-
Mepa TpPEUIMHBI Uil PacuyE€THOW CXEMBI,
npencraieHHoil Ha puc.l. [lox kputnue-
CKUM pa3MepoM TpeIluHbl OyneM MOHHU-
MaTh €€ HamOOJBIIYI0 JJIUHY, KOTJa OHa
eni€ He OKAa3bIBACT BIMAHMUS HA HECYIIYIO
CIOCOOHOCTh 3JieMeHTa. Jlns yTouHeHus
nosrydeHHo popmyiel (16) ciaexyer Tou-
Hee ompenensaTh KodhGUIUEHTH B U o ,
YUUTBIBAIOLINE 0COOEHHOCTH pacIpeserne-
HUS HampsDKeHWH B peBecuHe. B mpuBe-
JICHHOW OIleHKE MpuMeM KO3((OUIIUEHTHI
=1 u o=I.

[Ipumem criemyromniye KpaTKOBPEMEH-
HBbIC MECXAaHHYECKUE XAPAKTEPUCTHKHU Jpe-
BECHHBI JJIs1 pacuéra, MOTyuYeHHbIE B X0/
HAIMX UCHbITaHui [6]: mpodHOCTH Ha
ckanbiBanue npu usrnbe R=4,5 Mlla,
IPOYHOCTh HA PACTHKEHHE MPU U3rude
Rp=45 Mlla, kputndeckuii KO3PPUIUEHT

VHTEHCUBHOCTH HAIPSIKEHUM IO BTOPOU

dopme paspymrenms K'°=1,4 MIla-m*?,
[Iponér Ganku L= 5m, mumpuna b=0,13m
BBICOTA MPSMOYTOJIBHOTO cedeHus h mpu-
muMmaet 31auenus 0,4, 0,5, 0,6, 0,7, 0,8Mm.
KpaTtkoBpemeHHas pa3pyiiaromas Ha-

rpy3Ka OT CKaJIbIBaHUsI IPH U3TUoe:
F, nghRs =195kH . 17)

KpartkoBpemenHnas paspymaronmas

Harpy3ka OoT pacTsKEeHUsI pU U3ruoe:
_ 2Dbh®R,
3

Pemaem ypaBuenue (16) oTHOcHUTENb-

Fy =195«H . (18)

HO C — JUIMHBI CKBO3HOM LEHTPAIbHOU
TPEIIMHBI, TpUHUMAas 3HadueHne F MuHU-
MaiabHBIM 3 3HaueHu# (17) m (18) — B
JTAHHOM YacTHOM IpUMepe OHU paBHBI. Ha
OCHOBaHUHU HECKOJBKUX pe3yJbTaTOB pe-
HIEHUSI CTPOUM TpaUK 3aBUCUMOCTH JIJTU-
Hbl KPUTUYECKOU TPEIIUHBI C¢, U OTHOIIIE-
HUS BBICOTBI CEUYECHHS K MPONETY Oanku
h/L (puc.2).

0,6

E 0,55 \

o
i

N\

. \\

Kpumiuekan g/MHa TpewmHbl, C,
o
i

0,35 —
\\
0,3 —
0,25
0,2
0,07 0,09 0,15 0,17

0,11 0,13 e y
OTHOWeHUe BbicoTbl Ganku K nponéTty, h/L

Puc.2. 3aBncumocTb Kpl/lTl/I'~IeCKOI7I ANWHbI TPEeLWWHbI OT OTHOLLEHUA BbICOTbl CeYeHNA Oanku k eé nponéTy

Fig. 2. Dependence of the critical crack length on the ratio of the height of the beam section to its span
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BbiBogbi HCCIICAO0OBAaHUHU HGO6XOI[I/IMO IOJIYUYCHHEC U

YTOUYHCHHEC 3aBUCUMOCTEH KPUTHYCCKOI'O

Jlns  mpakTHYeCcKoro  IPUMEHEHUS
Kod(hpuImeHTa MHTEHCUBHOCTH HaIPsIKe-

9TOH METOJIUKHU CJIeayeT Ha OCHOBAHHH .
HUM OT OSKCIUTyaTallMOHHBIX (l)aKTOPOBZ

OKCIICPUMCHTAJIbHBIX HJaHHBIX HOI[O6paTL
JJINTCIIBHOCTH HAIPY’>KCHUA, BJIAKHOCTHU

3HAYCHUS TAPUPOBOUYHBIX KOAPPUIHEH-
JIPEBECHHBI, PAa3MEpPOB CEUEHUS, MOJIO0XKe-

TOB, HAWJIYYIIUM 06pa30M Jarommc COB-
HUA TpCHIMHBI, COOTHOIICHUA FJ'IY6I/IHI)I

MMaJICHUEC TCOPECTUUCCKOI'O PCUICHUSA C IKC- o
TPCIIUHBI H O6H_ICI/I IMUPHUHBI CCUCHUA

NEPUMCHTAJIbHBIMHA JaHHBIMHU. KpOMe 9TO-
OJICMCHTOB.

ro, B HaHBHeﬁmeM OKCIICPUMCHTAJILHOM

Cnucok nutepartypbl

1. Jlyopakosa K.O., I'anaeBa J[.X. Henunelinble nedopManuu CTaTUYECKU OIPEAEIU-
MBIX JIEPEBSIHHBIX KOHCTpYyKImii // PecypcocOepeskeHne u SKOIOTHsI CTPOUTEIbHBIX MATEPH-
aJIOB, W3JENWA W KOHCTPYKIM: COOpPHHK HAy4YHBIX TPyAOB MeEXIyHaApOAHOW HAydHO-
npaktuaeckor konpepenmun. Kypck, 2018. C. 145-150.

2. OueHka HamnpspKeHUit B 0ankax npu u3rude no ux nporudy / A.A. Cmopukos, C.A.
Kepe6, I.A. Opnos, A.B. Koznos, K.O. bapanosckas / Maremarudyeckue METOAbl 1 UHHO-
Bal[MOHHBIE HAYYHO-TeXHUUECKUe pazpaboTku: coopuuk. Kypck, 2014. C. 78-81.

3. dy6paxor C.B., CmopukoB A.A., Kepe6 C.A. JleQeKkTsl 1 MOBPEXKICHUS IEPEBIHHBIX
KOHCTPYKIIMIA OT CHUJIOBBIX M CPeIOBBIX (GakTopoB // JledekTrl 3MaHMil ¥ COOpYKEHUH. Y cH-
JICHUE CTPOUTENBHBIX KOHCTPYKIMi-XX|: COOpHHK MaTepuanoB HAyYHO-METOJAMUYECKOMN
koH(pepernus BUTY, nocesmiennoit 90-neTuto co qus poxxaenus npodeccopa B.T. I'po3go-
Ba. Boponex, 2017. C. 152-157.

4. Tpaym1 B.1., Komuynos B.U., Imutpuea K.O DxcnepuMeHTanbHO-TEOPETUYECKOE
UCCIIEIOBAaHUE MMPOYHOCTH U YCTOMUMBOCTH CXKATBIX CTEP>KHEW U3 APEBECHHBI MPU CHUIIOBOM
U CpeZioBOM Bo3jeicTBUM // M3BecTHsI BRICIIIMX YIeOHBIX 3aBeACHUN. TEeXHOIOTHS TeKCTUITh-
Ho# nipombinuieHHOCTH. 2016. Ne 3 (363). C. 280-285.

5. INapron B.B., Mopo3oB E.M. Mexanuka ynpyromiacTH4ecKOro paspylieHHs. 2-€
u3 . nepepad. u gom. M.: Hayka, 1985. 504 c.

6. Barrett J.D., Foschi R.O. Mode Il stress-intensity factors for cracked wood beams //
Eng. Fr. Mech. 1977. Vol. 9. P.371-378.

7. Murphy J.F. Strength of wood beams with end splits // Forest Prod. Lab. Research
Pap.-1979, FPL 347.

8. Mopo3zoB E.M. Meton ceuenuii B Teopuu tpemuH // M3Bectust By30B. CTpOUTEIHCTBO
1 apxuTeKTypa, 1969. Ne3. C.22-25.

U3eectus KOro-3anagHoro rocygapcteeHHoro yHuBepeuteta / Proceedings of the Southwest State University. 2019; 23(3): 65-73



72 Ctpoutenbctso / Construction

9. Stupishin L., Kabanov V., Masalov A. Mode Il stress intensity factor determination
for cracked timber beams/ Advances in Civil, Architectural, Structural and Constructional
Engineering — Kim, Jung & Seo (Eds), Taylor & Francis Group, London, 2016. ISBN 978-1-
138-02849-4.

10. MacanioB A.B. TpemMHOCTOWKOCTh M3rMOaeMbIX KICCHBIX IEPEBIHHBIX 3JIEMEHTOB!

aBToped. aucc. ... KaHI. TeXH. HayK. Boponex, 1992.

Reference

1. Dubrakova K.O., Galayeva D.Kh. [Nonlinear deformations of statically definable
timber structures]. Sbornik nauchnykh trudov Mezhdunarodnoi nauchno-prakticheskoi kon-
ferentsii "Resursosberezhenie i ekologiya stroitel'nykh materialov, izdelii i konstruktsii®.
[Collection of Scientific Works of the International Scientific and Practical Conference "Re-
source Saving and Ecology of Building Materials, Products and Structures™]. Kursk, 2018,
pp. 145-150 (In Russ.).

2. Smorchkov A.A., Kereb S.A., Orlov D.A., Kozlov A.V., Baranovskaya K.O. [Evaluation
of stresses in beams during bending along their deflection]. Sbornik "Matematicheskie metody i
innovatsionnye nauchno-tekhnicheskie razrabotki™ [Collection "Mathematical methods and in-
novative scientific and technical developments"]. Kursk, 2014, pp. 78-81 (In Russ.).

3. Dubrakov S.V., Smorchkov A.A., Kereb S.A. [Defects and damage to timber structures
from force and environmental impacts]. Defekty zdanii i sooruzhenii. Usilenie stroitel'nykh kon-
struktsii-XXI. Sbornik materialov nauchno-metodicheskoi konferentsii VITU. [Defects of build-
ings and structures. Strengthening of building structures-XXI. Collection Scientific and Method-
ological Conference of VITU]. Voronezh, 2017, pp. 152-157 (In Russ.).

4. Travush V.1., Kolchunov V.I., Dmitrieva K.O. Eksperimental’'no-teoreticheskoe issle-
dovanie prochnosti i ustoichivosti szhatykh sterzhnei iz drevesiny pri silovom i sredovom
vozdeistvii [Experimental and theoretical study of the strength and stability of compressed
wood rods under force and environmental impact]. lzvestiya vysshikh uchebnykh zavedenii.
Tekhnologiya tekstil'noi promyshlennosti = News of higher educational institutions. Tech-
nology textile industry, 2016, no. 3 (363), pp. 280-285 (In Russ.).

5. Parton V.V., Morozov E.M. Mekhanika uprugoplasticheskogo razrusheniya: ucheb.
posobie dlya studentov universitetov i vtuzov [Mechanics of elastoplastic destruction: stud-
ies. manual for students of universities and technical colleges]. Moscow, Nauka Publ., 1985,
504 p. (In Russ.).

6. Barrett J.D., Foschi R.O. Mode Il stress-intensity factors for cracked wood beams.
Eng. Fr. Mech. 1977, vol.9, pp.371-378.

W3sectus KOro-3anagHoro rocyaapcTeeHHOro yHmBepcuteta / Proceedings of the Southwest State University. 2019; 23(3): 65-73



Macanos A. B. OnpepgeneHne koadduumMeHTa MHTEHCUBHOCTM HaNpshxeHun B H6arke ... 73

7. Murphy J.F. Strength of wood beams with end splits. Forest Prod. Lab. Research Pap,
1979, FPL 347.

8. Morozov E.M. Metod sechenii v teorii treshchin [The method of sections in the theory
of cracks]. lzvestiya vuzov. Stroitel'stvo i arkhitektura = Construction and architecture,
1969, no. 3, pp.22-25 (In Russ.).

9. Stupishin L., Kabanov V., Masalov A. Mode II: Stress intensity factor for the con-
struction of civil engineering, Kim, Jung & Seo (Eds), Taylor & Francis Group, London,
2016. ISBN 978-1-138-02849-4.

10. Masalov A.V. Treshchinostoikost' izgibaemykh kleenykh derevyannykh elementov .
Avtoreferat diss. kand. tekhn. nauk [Crack resistance of bend glued wooden elements. Kand.
eng. sci. abstract diss.]. Voronezh, 1992 (In Russ.).

MUHdopmauma o6 aBTopax / Information about the Authors

MacasioB Asekcanap BacuibeBu4, KaHauIaT Alexander V. Masalov, Candidate of Engineering
TEXHUYECKUX HAYK, TOLEHT, JOIEHT Kadeaphl Sciences, Associate Professor, Department of In-
MPOMBIIIJICHHOTO U rpakaaHckoro crpoutenseTa,  dustrial and Civil Engineering, Southwest State
®I'BOY BO «tOro-3amaanslii rocy1apcTBEHHBII University, Kursk, Russian Federation
yHuBepcute™, T. Kypck, Poccuiickast ®enepanust,  e-mail: masalow.al@ya.ru

e-mail: masalow.al@ya.ru

U3eectus KOro-3anagHoro rocygapcteeHHoro yHuBepeuteta / Proceedings of the Southwest State University. 2019; 23(3): 65-73



