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OmHi€r0 3 HAMBIIOMIIIMX 33]1a4 MEXaHIKH Je(pOPMIBHOTO TBEPJIOTO Tijla € 3a-
Jlava Mpo MPYKHY PiBHOBAry MPsSMOKYTHOTO Mapaienerinesa, Ky me B 1852 pori
copmymosas TaOpiens Jlame. He3pakarouu Ha YMCIEHHI CIIpoOM Ha CHOTOJHI,
HACKIJIBKM BiJJOMO, HE iICHY€ aHAIITHYHOTO PO3B’SI3KY Ili€i MpoOsieMn B 3arajibHil
TpUBUMIPHiH ocTaHOBIi. OCHOBHA CKJIA HICTb MPHU MOOY/I0BI TOYHOTO aHAIITHYHOTO
PO3B’SI3KY IOJISATAE B OHOYACHOMY 3a/I0BOJICHH] BUXITHUX PIBHSHB (PIBHSHB PIBHOBA-
'Yl Ta PiBHSHB CYLUIHHOCTI) Ta IIOBHOTO HA0OpY MEKOBHX YMOB, 3aJIlaHUX Ha BCIX rpa-
HSX napaenerinesa. /st mofonaHHs TAKUX YCKIIaJHEHb PO3pO0IEHO HHU3KY HaOMH-
JKCHUX aHATIITUYHHX TIXOIIB, SKi y MEPEBAXKHINA OLTBIIOCTI, TPYHTYIOTECS Ha peaiza-
i1 TAKUX OCHOBHHX CTPATETiii: TOYHE 3a/I0BOJICHHS KIIFOYOBHX PIBHSHB ITPU HaOJMKe-
HOMY 33JI0BOJICHHI MEXOBHUX YMOB (METOAM IEPEXPECHOI CYNEepHO3ULLii, OHOPLIHIX
PO3B’sI3KIB Ta iH.), a00 3a0e3Me4eHHs] TOYHOr0 BUKOHAHHSI YMOB Ha MEXi IpH HaOIH-
YKEHOMY 3aJIOBOJIEHHI KJIFOYOBHX PIBHSHB (METOAM O€3MOCepeHBOrO iHTErpyBaHHS,
mostiHoMiB ["OpBi Ta iH.), a00 Jk HaONMMKEHE 3aI0BOJICHHS MEKOBUX YMOB Ta KITFOUOBUX
PIBHSIHB (HU3Ka BapialliifHUX Ta YMCIIOBHX IiJXOJIB).

B wmiii poGoTi B paMKax Apyroi cTparerii MIponoHYETECS O0Y10Ba pO3B’sI3KY
Ha OCHOBI y3araJlbHEHHS MeTO/y Oe3NocepeHhOro IHTErpyBaHHS, IO MONATAE y
MOJIaHHI KOMITOHEHT TEH30pa Halpy>KeHb 4epe3 TpH CKaJsIpHi (YHKIII, Ha3BaHi
(byHKulﬂMI/I Biraka (B yecTh 3aCHOBHUKA MeToz[y npO(becopa B.M. BlraKa) Taxwuit
miaxixg OyB ycHilHO anmpoOOBaHWM NpH pO3B’sI3yBaHHI 3a/1a4 Teopn TEPMOIIPY K-
HOCTI JJIs1 MPSAMOKYTHOT o0iacTi [1], mpssMokyTHOTrO mapanenermninena [2] Ta 3amayd
MPY>XHOCTI Ta TEPMOIPYKHOCTI /IS MOPOXXKHUCTOTO Ta CYHUIBHOTO IMJIIHJPIB
CKiHUCHHOT JTOBXUHH |3, 4].

OcHoOBHa ifiesl mosArae y BBeJieHHI Tphox (yHKii Biraka V) (i=x,y,z) 3a

¢dopmynamu

Poy L, Pog L, Do

Ox0Oy 2 oxoz Y oyoz ’

820 azcyy 82022

?2"”=Vy+vz, ay—2=vx+vz, 82—2=Vy+Vx. (1)
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InTerpyBanns criBBigHOmeHb (1) 3 BpaxyBaHHSM BCIX MEXOBHUX YMOB JIa€
3MOTY BHPA3UTH IIyKaHi KOMIIOHEHTH TE€H30pa HAIPYXXEHb Yepe3 yBeleHi QyHKIii
Ta 3a/aHi 30BHIIIHI HaBaHTa:KeHHs. Ha OCHOBI 3HAWIEHNX CIIBBIiAHOIIEHE, III0 TO-
TOKHO 3a/I0BOJILHSIIOTH PIBHSHHS PIBHOBAarW, MEXOBI YMOBH, 3a/aHi JJIsl Pi3HUX
KOMITOHEHT TE€H30pa Halpy>KeHb €KBIBAJIEHTHO 3aMiHSIOTHCS IHTETPATEHUMH YMO-
BaMH Ha BBeJeHI QyHKkuii Biraka. Cami >k ¢yHKIIi € po3B’si3kamMy KIIFOUOBOI CHCTe-
MU IHTerpo-audepeHialbHUX PiBHAHb CyluTbHOCTI. KpiM Toro B mporeci iHTer-
pyBaHHs Gopmyn (1) 3HaAXOAMMO IHTETpaIbHI YMOBH PiBHOBAard JUisl 3aaHUX 30B-
HINIHIX HAaBaHTaXXEHb T4 YMOBU TOTOJUKEHHS VISl JIOTHYHHUX 3YCHJIb Ha BIAIOBIM-
HUX pedpax nmapasenerimnesa.

3 BUKOPUCTaHHSIM 3alpOITOHOBAHOTO METOJY MOCHIJOBHUX HaOIMKEHb PO3-
B’S13yBaHHs OTPUMAHOI 3B’s13aHOI CUCTEMH PIiBHSHB CYLIBHOCTI 3BOJUTHCS JIO T10-
CJTiJIOBHOCTI PO3B’sI3yBaHHS MIIOCKUX 3a1ad MIPY>KHOCTI Y BiIIOBIAHUX norneped-
HUX MepeTHHAX napasnesneninesaa. [Ipu 1[bOMY BHKOPHCTOBYETHCS METON Bl):[OerM-
JICHHS] 3MIHHUX Ta PO3BMHEHHS 331aHMX 1 IIyKaHUX (YHKI[IH Yy BIAMOBIIHI sy 3a
1MoOyJIOBAHUMH TIOBHHMH OPTOTOHAIBHHUMHU CHCTEMaMH BJIACHHUX Ta MpPUETHAHUX
¢bynkuii. Sk pe3yrbTat, IIyKaHi (QYHKII 3alHUCyIOThCS y BHUIIISII TpI/IBI/IMipHI/IX
TPUTOHOMETPHYHHX psniB, KoeiliEHTH SKMX BU3HAYAIOTHCS BiIOBITHUMHU PEKY-
PEHTHHMH CITiBBiIHOIIEHHSIMHA. HaBeJleHO YMCIIOBI Pe3yNbTaTH IPH Pi3HUX CIIOCO-
0ax CHJIOBOTO HAaBaHTa)KEHHS Ta CHIBBIAHOLIEHHSX TpaHel MPSMOKYTHOTO Iapaje-
nemninena.
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ELASTIC EQUILIBRIUM OF A RECTANGULAR PARALLELEPIPED

A semi-analytical algorithm is presented for solving a three-dimensional elasticity problem
for a rectangular parallelepiped. By generalizing the direct integration method, the problem
is reduced to the determination of three Vihak key functions introduced as the integrals of
the equilibrium equations. All boundary conditions given for different stress tensor compo-
nents are equivalently replaced by integral conditions for the introduced functions. The go-
verning system of integrodifferential equations for the Vihak functions is derived based on
the compatibility equations in terms of stresses. Method of successive approximations is
used to construct the solutions of the obtained coupled system that implies reducing to the
sequence of solving plane problems of elasticity in the corresponding cross-sections of the
parallelepiped. A numerical analysis of the stress state of the parallelepiped under different
types of power loads is presented.
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