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B craTtbe mpuBeneHO pelIeHHe 3aJadl 10 ONpPEACICHUI0 M3THOAI0IEr0o MOMEHTa OT ACH-
CTBHSI HAYaJIbHBIX HANPSHKCHUI B MAIOMaTepHaiax, chOPMUPOBABILIMXCS B IIPOLIECCE POCTa
JIEPEBbEB JINCTBEHHULIBI NaypcKou. s pasmepa siipoBOM 30HBI, XapaKTEpHOW UIsl 3TOH
MIOPOJIBI AE€PEBHEB, IMPUHATO paclpelieieHHe HaudalbHBIX HAMpPsDKEHUH MO 00beMy CTBOJIA
JiepeBa C UCIIOJIBL30BAHUEM 3aKoHa napabosonna 14-i crenenu. [lonydeHsl MaTeMaTndecKue
MOJIeNH AJIS MCCIEIOBAHUS HauyalbHBIX HAIPsDKEHUH U Mpormda MIIOMaTepUalloB OT Aei-
CTBHS HadaJIbHBIX HANpPSDKCHWH M COOCTBEHHOTO Beca, MO3BOJLIONINE YCTAaHOBHUThH Pa3Mep
JUINHBI JOCOK, IIPU KOTOPOM HX Pe3yIbTHUPYIOMUN Mmporud OyneT paBeH Hymo. BenuunHa
PE3YNBTHPYIOIIETO NPOruda 3aBUCUT OT ITOJI0XKEHHUS TOJUIHBIX CIOEB B JOCKE, a 3TO SIBIISA-
eTcsi 0OObEKTUBHBIM ITOATBEP)KICHUEM MIPUCYTCTBUS B HEH HauyaJIbHBIX HalpsDKeHUH. Mate-
MaTHYECKHE MOJIENH MpOrnda MIIOMaTepralioB CBUACTEIbCTBYIOT O BIMSHHUM TTOJOXKEHUS
TOJMYHBIX CJIOEB, YTO CIYXXHT OOOCHOBAaHHEM JBOWHOIO HM3MEPEHHUS MpOruda JocoK (co
CTOPOHBI KaK HAPYKHOH, TaK W BHYTPCHHEH IJIACTH) MPU MAIINHHON CHIOBOI COPTHPOBKE.
Ha ocHoBaHNM 3TOT0 NMOTPEOYIOTCS KOPPEKTHPOBKA CIOCO0A U YCOBEPUICHCTBOBAHUE KOH-
CTPYKUMH MAallUH A CHJIOBOW COPTUPOBKU MUJIOMATEPHATIOB C Y4ETOM ACHCTBHS B HHX
HavyaJIbHBIX HaNpsDKEHHH, chOPMHUPOBABILKMXCS B MEPUO] POCTA AepeBbeB. Pe3ynbrarhl uc-
CIeJOBaHUI MO3BOJIIIOT ONPENENATh MOLYIb YIPYTOCTH U HadalbHbIE HANPSIKEHUS B MH-
JioMaTepuanax M3 JPEBECHHBI JIMCTBEHHUIIB JAAypCKOW M JIPYTHX MOPOJ, YTO BAXKHO IPHU
YCTaHOBIIEHHH KJIacCa UX MPOYHOCTH B MIPOLECCE CHIIOBOM MAIIMHHOM COPTUPOBKU. 3a CUET
mo100pa U PallMOHAIBHOTO PACHOI0KEHNS KOHCTPYKIMOHHBIX MIJIOMAaTEpUANIOB B KJICCHOM
CTPOMTENBHON NEPEBIHHON KOHCTPYKIMH C Y4ETOM MPUCYTCTBHS B HEll HadalbHBIX HAIps-
KEHHUI MOJKHO TIOBBICHTH €€ HECYIIYI0 CIocOOHOCTh. IImmoMarepualsl, eCTECTBEHHO H30-
THYTBIE W3-32 HAJINYWS B HUX HAYAJIBHBIX HANpPsDKEHWH, MOTYT OBITh OTOOpaHBI Ul M3TO-
TOBJICHHUS 3JIEMEHTOB apoK M CBOJOB. Pa3paboTaHHBIE MaTeMaTH4eCKHE MOJEIH MOTYT
CIIy’KATh OCHOBOH JUI CO3JaHHsI KOMIIBIOTEPHBIX TEXHOIOTHUI TPOEKTUPOBAHUSA U H3TOTOB-
JICHUA BBICOKOTIPOYHBIX KJIECHBIX JIEPEBSHHBIX CTPOUTEIBHBIX KOHCTPYKLHI. Pe3ynpraTs
HCCIICIOBAaHHUN TO3BOJIAIOT HA CTAAMU COCTABJIICHUS CXEMBI PAacKpOs MMJIOBOYHUKA U3 JIUCT-
BEHHHIIBI JaypPCKOM OMpPENENsATh €CTECTBEHHYIO KPUBU3HY JOCOK, HOSBISIONLYIOCS B HUX U3-
3a JeificTBUS Ha4aJbHBIX HANPSKEHMH, 4TO OyAeT CIOCOOCTBOBATh MOBBIIICHHUIO KauecTBa
JIMCTBEHHUYHBIX MTMJIOMATEPUANIOB M COKPAILIEHHUIO MX MOTEPh M3-3a MPOJIOIBHOTO KOpooire-
HUS IPU KAMEPHOM CYIIIKE.

Kniouesvie cnosa: HavanbHBIC HANPSDKEHHS, W3THOAIOIIMH MOMEHT, MOAYJb YNPYTOCTH,
nporu0, COOCTBEHHBIN BeC IMMJIOMATEpPHUANIOB, JHCTBEHHHIA JaypcKas, MaTeMaTHYecKHe
MOJIEIH, KJIACC MPOYHOCTH.
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Beeoenue

B nenom psige paboT oTedecTBEHHBIX M 3apyOexHBIX yueHwx [5—7, 10, 13,
15] oTmMeuaeTcst OsIBJIEHNE UCKPUBIICHHUH 110 IJIACTH U TI0 KPOMKE B IIpoIiecce TeX-
HOJIOTHYECKOH 00pabOTKHM MHUIOMAaTepHUaioB, YTO MOHWKAET UX COPTHOCTh H TPH-
BOJWT K 3HAYUTEIHHBIM TOTEPSAM CyXOi JpeBecuHBl. OCOOCHHO TMOABEPKEHBI 3TO-
My THJIOMaTepHallbl W3 JIMCTBeHHHUNBI. B paborax [3, 8, 9, 11, 12] mpuBeneHo
000CHOBaHME TUTIOTE3BI BIUSAHNS HAYaIbHBIX HANPSOHKEHUH B CTBOJIE IepeBa Ha Jie-
¢dopmanmy nUIOMaTepHaloB MPH TOCIEAyIomeH BeimuioBke. B paborax [1-6, 9,
11] ¢ukcupyercs BAUSHUE COOTHOLICHUS PaJyca CIIeNON (SAPOBOI) JPEBECHHBI U
paamyca CTBONa JepeBa ¢ 3a00JIOHHOW APEBECHHOW Ha MPOYHOCTHBIE CBOWCTBA
CTBOJIA JEPEBA, YTO CBOMCTBEHHO W IS JIUCTBEHHULBI AaypcKoi. st aTol npese-
CHHBI XapaKTepHBIM SIBJSIETCA CIEAYIONIee OTHOIICHHWE pajryca SAPOBON 30HBI K
paauycy crBoiia nepea: 0,80...0,95. CornacHo napabonuyeckomy 3akony [9], naH-
HBbIE XapaKTEPUCTHKHU CTBOJA JepeBa IMOAPa3yMeBaIOT pacipesesieHue HadalbHbBIX
HaNpsDKEHUH 1o napadonouay 14-ii crenenu. JlorapupmMuueckuii 3aKoH pacrpe/ie-
JIEHWsI Ha4allbHBIX HaNpsHKeHUH 1o 00beMy CTBOJIA JepeBa, MpeaioxkeHHbIH Kroo-
nepom [11], xapakTepusyeT IpeBeCHHY C OIWHAKOBOW MPOYHOCTHIO TPU CHKATHU
BJIOJIb BOJIOKOH W TIPH CTATUYECKOM H3THOE, 4TO HE MOIXOIWUT S JIPEBECHHBI
JUCTBEHHHUITBI Aaypckoi [9]. [y aToi mopoasl APpeBECHHBI HAIM JAaHHbIe [3, 9] 0
pacripeneneHiH HavyalbHBIX HaNpsDKEHUH Oy TMOAYMHSAIOTCS 3aKOHY mapabosionja
14-ii cTeneHu:
oy = k14(z* +y*)7 — oy, @

Op+OR .

rae k14, = Riz

Z, Y — KoOpAUHATHI 110 0csiM Z 1 Y COOTBETCTBEHHO;
0(, Op — HadaJIbHbIE HANpPSHKEHUS B HAIIPABJIEHUH BJOJIb BOJIOKOH IPEBECHHBI B
LEHTPE CEeUEHHs CTBOJIA M HAa €ro nepudepun;
R — paguyc ncciienyeMoro ceueHus CTBOIIA.
C y4eToM HaiiJIecHHOr0 HAMH COOTHOILEHHS O = 70 [3, 9] umeem:
700+0 80
kiy = % = R_lf: ' 2
3HaueHUs HANPSKEHUN Oy U Op C YIETOM OTHOIIEHUS MPENeoB MPOYHOCTH
MpU CTATHUYECKOM M3TMOe M CXKAaTUM BJOJb BOJOKOH YHCIEHHO HPUHUMAaeM
Ogc = 6,2560.
Otcrona

_ o
%0 = 525" 3)

OmnpexensieM paBHOJACHCTBYIOUIYIO BHYTPEHHHUX YCHJIMHA B CEUCHMAX IWIIO-
MarepuasioB (puc. 1), yuuTbiBas KOOPAWHATHI MOJOKECHHS MHIOMATEPUATIOB B I1O-
MIePEeYHOM CeueHHH OpeBHA.

Puc. 1. Pacnipenenenre HauyanbHBIX HampsxKe-
HHUH BJIOJIb BOJIOKOH JJOCKH IO BBIITMJIOBKU €€
n3 6peBHa: N — paBHOAEHCTBYIOIIAs BHYTPEH-
HUX YCWIMH B CEYCHHMHU MHUJIOMaTepuana; Zg —

KOOpJAWHATA 10 ocH Z IEeHTpa MIIoMaTepua- G"I
Jna; 04, 0, — Ha4aJbHbIC HANIPSOKCHHUS HA BHYT-
pEHHEN U HapyXHOM IUIACTH IWJIOMaTepuala;
Oy — CpPeJHee 3HAaYeHHE HAudaJabHOTO Hamps-

JKEHUS B CEYEHUU NMUIIOMaTepHuana
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B pesynbraTe
N = [*dy [Flkya @ +y2)7 = boldz = kyy [ (@, — ay) + 2 (RE -
— RI®)(a3 — a3) + = (R} — RIV(a§ — af) + 2= (R — R)(a} — a]) +
+2(R7 = R (@3 — ad) + 2 (RS — RY)(a}" — al™) + 35 (R} — R (aF® —

—al®) + - (R, — Ry)(a}® — al®)} = bo (R, — R)(az — ay), (4)

roe R;, R, — KoopAMHATHI BHYTPEHHEH M HapY)KHOM IIacTel NOCKH Ha cXeme
packpost OpeBHa;
b, — HauanbpHOE HANpsDKEHHE B LIEHTPE CEUCHUS CTBOJIA JIEpeBa,
aq, a4, — KOOPAUHATHI KPOMOK JOCKH.
Heo0xomnMo y4YWTBIBaTh CHMMETPHYHOCTH CEUCHHS MNHJIOMATEpUalioB U
CUMMETPUYHOCTb UX TOJIOKEHUsT oTHOcHTenbHO ocu OX B OpeBHe (puc. 2).

h*{[

SN,
0,86R \
Puc. 2. Cxema pacnonoxxeHus JOCKH
B CCUeHHUH OpeBHA /
R =<
R _/

Toraa CpeaHEEC HANIPSDKCHUE B CCUCHUH COPTUMEHTA COCTABIISICT.

S

—

[T T .

Om = (az—al)l(Rz—Rl) [k14 {R%S;R%S (ay —aq) + % (REB—Ri¥(a3—ad) +

+2 (RY — RIY)(a$ — af) + 2= (R — RY)(a} — a]) + = (R} — R])(a3 — a}) +
+%(R§' — Rf)(az" - a%1)+%(R§ — R} (al® —al®) + 115(1132 — Ry X

X (a%s - a%s)} — bo(Ry — Ry)(a; — al)]- (5)

HepeMeHHaﬂ COCTaBJIAOIIasd HAYaJIbHOT'O HAIIPAXKCHUA B CCUCHUAX IHUIIOMA-
TCpUaAJIOB

Kis {R%S—R%S
- a, —a
(az—a;)(Rz—Rq) 15 ( 2 1) +

7 21 35
+25(R3® — —R1*)(a3 — ad) + D (R3" — RiN)(a3 — a?) + - (R3 — R) X

0 =0y — Oy = kia(x* +y?)7

35 21
x (@] — a]) + 22 (R] — R7) (@} — a2) + 22 (RS — RY)(a3! — i) +

7 R,—R
+55 (B3 — RD(a}® — al®) + 222 (af — o)} (6)
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Usrubarommii MoMeHT B rutockocty Z0X:

— (%2 R, 2 27 _ 1 Ris _ 7
M,, = fal dy le ks [(Z +y9) (az—al)(Rz—Rl){IS (az —a;) + ;5 Riza3 +

+%R11a5 + %R9a7 + Z_2R7a9 + %Rsan + 3—79R3a13 + %als}] zd =

= kya |2 (R3S — R19)(a, — ay) + 3 (RY* — RI*)(ad — af) + 2 (R? —
—Ri?)(ag — af) +5 (R — RI®)(a} — a]) + = (R§ — R$)(a§ — a) +
+= (RS — R§)(a}! — alt) + = (RE — R(a¥® — ai®) + - (R — RY) x

1 7
x (@15 — a1S) — (R, — R) {& (RE — RI)(a, — ay) + 2 (RE — RI) x

21 35
x (a3 — a}) + 25 (R® — R1%)(a§ — af) + 3= (RS — RY)(a} — a]) +
35 21 7
+ 22 (R} — R])(a3 — a}) + 155 (RS — R ) (a}! — al") + = (R — R})
1
x (a3® — a®) + = (R, — R)(ad° — ad¥)}], (7

rae R; = RS — R};
a; = a; —al.

Ha puc. 3 npencraBneHsl BApHAHTH PEIISHUN O OMPEEICHUI0 Tporuda 1a0-
cok ceyenusamu 16x100/125; 25x100/125/150; 40x100/125/150 MM, BBIIUIECHHBIX
u3 OpeBHa amamerpoM 24 cMm mpu Mmoxayne ympyroctu E = 13,2 Mlla; opc =
= 64,8 MIla [1]; c6er — 1,2 cm/m; Ry = (0,80...0,95)R; a; = —B/2;a, = B/2
(rme Ry — pamuyc SaApOBOi 30HBI CTBOJIA, MM; B — IMPHUHA TTHJIOMaTepHaa, MM).
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Puc. 3. IIporu6 10COK pa3HOTO CEUSHHUs OT JASHCTBUS HAYANbHBIX HanpsokeHuit (V)
B 3aBHCHUMOCTH OT JJIMHBI TOCKH C y4eToM cOera (pa3sMepsl CCUCHHsI MPUBEICHBI
B MHJUTUMETPAX)
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AmHanornuyHasl 3aj1a4a, perieHine KOTOPOH OBbLIO MOMYyYeHO MPU KOMITBIOTEp-
HOM CHUMYJISIIIMU C MCIOJIB30BAaHUEM METOJla KOHEUHBIX 3JIeMEHTOB [14] mist mockn
pasmepoM 54x156x5000 MM, BEITHIICHHONW U3 OpeBHA THaMETpPoM 26 CM IIPH COOT-
Homenuu Ry = 0,88R, nana 3nauenue nporuda B cepenune mpoisera 20,7 MM.

Obvexmul U Memoobl UCCIeO08AHUSL

Jiis HaxokaeHus mporuda AOCKHM MO IUTACTH MOXKHO HCIIONIb30BaTh IPO-
CTCHIIIYIO CXEMY B BHJIC YCTAHOBJICHHBIX IO TOPIIAM JOCKH OIOP U3 TOTO KE MaTe-
puaia, 4To M UCCIeyeMble muioMaTepuanibl. [Iporud B 3ToM citydae OyaeT ckiia-
IBIBATHCS M3 MPOTHOa TOCKH IOf JEHCTBHEM COOCTBEHHOTO Beca W Ipormda oT
JEHCTBUS MOMEHTOB HadaJIbHbIX HampspkeHui. [Ipu opueHTanuu JOCKU Hapy>XKHOU
IJIACTBI0 BBEPX MOMEHTBHI OYAYyT CTPEMHTHCS BBICHYTH JIOCKY TOPIIAMH BBEpX
(puc. 4) u, cnegoBaTeNbHO, OYAYyT yBETWYMBATH MPOTHO; MPH OPHUEHTAIMU JOCKH
HapyXKHOH IIIACTBbI0O BHU3 OHH OYAYT CTPEMHUTHCS BBITHYTH TOCKY TOPIIAMU BHW3,
T. €. OylyT yMEHBIIATh €€ MPOTHUo0.

w XTI Ty ek i 4923

a

Puc. 4. Cxema HarpyXeHHs OCKH COOCTBEHHBIM BECOM M MOMEHTAMH OT HadaJlbHBIX

HaIpsDKCHUH, BBIXOSIIIMX Ha TOPLBI JOCKHU IIPH BepXHeM (a) U HIOKHEM (6) pacrioioKeHUH
HapyXHOW ITacTH

C y4eToM HaiJeHHbIX B [2] HOCTOSIHHBIX UHTETPUPOBAHKS POTHO paccuuTa-
€M TI0 CJICAYIONUM (POPMYyIIaMm:
IIPH BEPXHEM PACIOJIOKCHUH HAPYKHOMU TIACTH

3 3 l l
—qLx—mlx-mylx]; @)

IIpU HUIKHEM PACIIOJIOKCHHUN Hapy)KHOﬁ IJI1acTu

x* M

_ 1 x2 l 3 3 MZ
y—E]z[M12+q12x YRPTE

6l

_ 1 x? 1 3 x* My 3, M, l l]_
y—E]z[M12+q12x YRPTE 45.% M13x M26x,(9)

0e3 yucTa HeﬁCTBHﬂ COOCTBEHHOI0 Beca

1 x> M M. l l
=—|M;=—=x3 —2x3—M—x—M—x]' 10
y E]z[ 1w Ty 13 267" (10)
C Y4ETOM JIEHCTBHSA COOCTBEHHOTO BECa
1 [5ql* Mi+M

EJ, | 384 16 (11)

B cepe/ivHe mposieTa 0e3 yuera coOCTBEHHOTO Beca
_ My+M;
Ym = 16EJ,
raie M; u M, — usrubarorire MOMEHTHI B utockoctu Z0X, nelcTByOIIME B Bep-
IIMHHOM M KOMJIEBOM TOPIIE JOCKH;
E —Monyns ynpyroctu apeBecunsl, MIla;

Bs3

J, — 0CeBOl MOMEHT UHEPLIMU CEYEHUs JOCKH, [, = Y

[ - JJIMHA TUJIOMATCpruaJIoB, MM.
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Pesynomamor uccredosanus u ux obcysicoeHue

ABTOpaMu OBLTH MPOBEAEHBI OMBITHI IO U3YYEHUIO MPOTHOA TPU Pa3THIHOM
pacmoiIoKeHUH HapyXKHOHU Iactu. HaOnropeHuro moaBepriuch JTUCTBCHHUYHBIC
MIOMaTepualbl JITUHON 5,1 M, BBRITMIIEHHBIE W3 OpEeBeH JINCTBEHHUIIBI JaypCKOM
muamerpoM 18...28 cm: cedenne 54x156 mm — 131 mr.; ceuenne 30%130 MM —
130 . Ilpu cpemHeM 3HAYCHUU OTHOILICHUS paauyca 3a00JI0HU K paauycy OpeBHa
0,905 cpemnee 3HavueHne mporuda OT NMEHCTBHS HAYAIBHBIX HAIPSDKEHUH Y TOCOK
13 TIEHTPAILHOTO MTOCTaBa cedeHueM 54X 156 MM cocTaBmio 13 MM, MakCHMalTbHOE
— 39 MM, miasg ceuenns 30x130 MM — cooTBeTcTBeHHO 8 M 25 MM. Clie10oBaTeNbHO,
pe3yabTaThl MPAaKTUIECKUX HAOMIOACHUN TOTBEPKAAI0T PACUETHRIE 3HAYCHUSI.

Kak 0pII0 OoTMEdeHO paHee, PH OPHEHTAIMH JOCKH HAPYKHOW IUIACTHIO
BHU3 TI0]] JICHCTBUEM HAaYaJIbHBIX HAIPSDKEHUH MPOTrHO OT COOCTBEHHOTO Beca JIOC-
ku Oyznet ymeHbInatbes. ClieZioBaTeNbHO, TIPH OIPEIEIICHHOM COOTHOIIICHHUH T1apa-
METPOB BO3MOXXHA HEKOTOpasi €CTeCTBEHHasi KOMIEHcaIus aedopMaIiii muioma-
TEPUAJIOB OT AEHCTBUS HAYAJIbHBIX HANPSKEHUM.

PaccmoTpuMm ciywaii koMmmeHcanuu Tmporuda OT MAEHCTBUS HaYaIbHBIX
HaNpsOKEHUH 3a c4eT NEeHCTBUS COOCTBEHHOTO Beca nockw. lIpormb B cepemune
MPOJIeTa, BBI3BAaHHBIH COOCTBEHHBIM BECOM JIOCKH, PACCUMTAEM 110 (hopMyJie

_ 5ql*
T 384E],

Ha puc. 5 npeacrapieHbl pe3y/IbTaThl pacyeTa BEIUUHUHBI POTHOA TOCKH Ce-
yerreM 40x150 MM oT IeHCTBHS HavaabHBIX HanpsbkeHuid (Y,) U ee COOCTBEHHOTO
Beca (V).

IMporu6 mocku, MM
>

01 | |
4 44 48 52 56 6 64 68 72 76 8
JlIHa TOCKH, MM

Puc. 5. I3meHeHne nporuda JOCKM OT NeHCTBUS HaYallbHBIX
Hanpsokennii (Y,) u ee coocTBenHOro Beca (Y)

Kax cnexyer u3 puc. 5, nmpu amuHe nuiomarepuaia 7,25 M COOCTBEHHEIN Bec
JTIOCKH TIPEIOTBPAIaeT MPOTUO OT HAYATBHBIX HAIPSKSHH.

Ha puc. 6 mpuBeneHsl pe3yibTaThl pacdeTa JJIMHBI MAJIOMATEpUAIOB, MPHU
KOTOPOM MPOrHObI OT JIEHCTBHSI HAYAIbHBIX HANPSDKEHUH U OT IeUCTBUS COOCTBEH-
HOTO Beca JOCKH PaBHBI JJIS1 Pa3HbIX CEYCHUH MUIOMaTepUaoB.

PesynpTaThl Hccnea0BaHMS TO3BOJISIOT:

ONpeACIIAThL MOAY/Ib YIPYTOCTH IPH M3rH0e MUIOMATEPUAIOB IO MPOrudam
CO CTOPOHBI 00eWX IIacTell M1 OOBEKTHBHO OLIEHWBATh MX KJIACC MPOYHOCTH He3a-
BHCHUMO OT TIOPOJIbI JPEBECUHBI; JUII ITOTO IOTPEeOyeTCss HEKOTOPOE yCOBEPIIEH-
CTBOBaHWE KOHCTPYKITHI CYIIECTBYIOIIMX MAIIIMH JIJIs1 CHIIOBOH COPTUPOBKH,
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Puc. 6. OnpeneneHue ATUHBI MUIOMAaTEPHUAIOB, IPH KOTOPOI MPOrHObl JOCKHU OT JIefcTBUA
HavyalbHbIX HANPSDKEHUH U OT IEHCTBHSI COOCTBEHHOTO BECa OJIMHAKOBBI

OLICHMBATh MPOYHOCTH APEBECHHBI JINCTBEHHUIBI JAYPCKOW MpH CXKATHU
BJIOJIb BOJIOKOH M CTaTHUYECKOM M3rH0€ B CONOCTABICHUH APYT C IPYTOM.

Teopernyecku MpOrHO3UPYETCS HEKOTOPOE CHUYKEHHE MPOYHOCTH MPHU CiKa-
THH BOJIb BOJIOKOH JPEBECHHBI JI000H MOPOABI B HAIPABJICHUH OT BEPLIMHHOTO K
KOMJIeBOMY Topity. sl IpOBEpKU 3TOT0 MPEAIOIOKEeHU TpeOyeTcs MpoBenecHHE
COOTBETCTBYIOIIETO 3KCIIEPUMEHTAIBHOTO HCCIIeI0BaHMS.

Bui6oowi

1. Teopernueckne WU SKCICPUMEHTAIBHBIE HCCIICIOBAHUS IOJTBEPKIAIOT
(hakT HEOAMHAKOBOTO MPOruda MUIOMATEPUATOB B 3aBHCHMOCTH OT IIOJIOKEHUS
TOJIUYHBIX CJIOCB 0 OTHOIICHHUIO K HAIPABJICHUIO M3THOAIOIICH HArpy3KH OT COO-
CTBEHHOTO BECa, YTO SBJISETCS OOBEKTUBHBIM CBHUJICTEILCTBOM IPUCYTCTBUS
HaYaJIbHBIX HAIPSHKEHUH B HUX.

2. Ilo pesynprataM wHcCleqOBaHHUS W3rHOAIONIETO MOMEHTa OT ACWCTBHUS
HayaJIbHBIX HAMPSDKCHUM B MWIOMAaTEepUAIax W3 JINCTBEHHMIIBI JAypCKOW MOXKHO
TEOPETHUYECKHU OIPE/ENSITh €CTECTBEHHYI0 KPUBU3HY JOCOK, 3HAHHE KOTOPOH B KO-
HEYHOM CUETE IMO3BOJIUT YIYUIIUTh KAYECTBO MX CYIIKH M COKPATHTh IOTEPH CyXUX
MMAJIOMATEPUAIOB U3-3a TIPOJOIEHOTO KOPOOICHHUS.
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The article presents a solution to the problem of determining the bending moment from the
action of initial stresses in sawn timber formed during the growth of Dahurian larch trees.
We adopt the distribution of initial stresses along the stem volume using the law of the 14th
degree paraboloid for the size of the core zone, characteristic of this tree species. The
authors obtain the mathematical models for studying initial stresses and deflection of sawn
timber from the action of initial stresses and own weight, which allow us to establish the
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size of the boards’ length when their resultant deflection is equal to zero. The magnitude of
the resultant deflection depends on the position of annual growth layers in the board, and
this is an objective evidence of initial stresses in it. Mathematical models of lumber
deflection demonstrate the impact of the position of annual growth layers, which serves as a
justification for a double measurement of the boards’ deflection (from the side of the outer
and inner sawn face) during their machine stress grading. On that basis we should correct
the method and improve the design of machines for stress grading of lumber taking into
account the initial stresses in them formed during the tree growth. The results of the research
allow defining the modulus of elasticity and initial stresses in lumber from Dahurian larch
tree and other timber species, which are important when establishing the strength class in the
process of stress machine grading. Due to the selection and rational arrangement of
structural lumber in the glued building wood construction, taking into account the initial
stresses in it, we can increase its load-bearing capacity. Lumber, naturally bent due to the
presence of initial stresses, can be selected for producing elements of arches and vaults. The
developed mathematical models can serve as a basis for creation of computer technologies
for designing and manufacturing high-tenacity glued wooden building structures. The results
of the research allow us at the stage of drawing up a scheme for cutting sawlog from
Dahurian larch to determine natural sweep of boards appearing due to the action of initial
stresses. This will improve the quality of larch lumber and reduce their losses due to
twisting during kiln drying.

Keywords: initial stress, bending moment, modulus of elasticity, deflection, own weight of
lumber, Dahurian larch, mathematical model, strength class.
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