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Summary: The problem of pure bending of an elastic curved beam with a giv-
en moment M is considered. It is proved that the values of stresses and strains found
in this paper depend on the value of the Poisson's ratio x. An exact analytical solution
to this problem is obtained with the determination of unambiguous expressions for
stresses and deformations.
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PaccMmoTpum 3amady yucToro m3ruba M30TPOITHOTO yIpyroro Opyca moj Jeii-

CTBHEM COCPEI0OTOUYCHHOTO m3rubatoniero momenta M [1, 3-6]:
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B cnyuyae miockoro Hanps>KEHHOTO COCTOSIHUS 3aKOH ['yka nmeer BU:

1 1
& =z [0, — pogl; € = E[Ue — po,l;
o,=0; ¢, =0.

Pazpemnm 3akoH ['yka OTHOCUTENBHO HANIPSKEHUN:

E E
oy = = ler +negl; 09 = D) [eg + perl.
Bynem uckatb nedopmariu B CJICIyIONIEM BUIE:
=244 _d0 0
g = - 1 &= dr 2

rae A; 1 A, — HICKOMBIE KOHCTAHTHI; w (1) — Hen3BecTHast (PYHKIHSI.

[NoncraBum Hanpspkenus (6) B ypaBHeHHe paBHOBecus (1):

de, deg
rW + ,urW+ (1—-w(e —eg) =0.
[MoncraBum dopmyisl (7) B ypaBHeHuE (8):
d2 d /o w W
re i (v a-w (5L a-a) =0
d’w do o
rozt 7= Q- —4,);
d’w 1ldo o {A-—w(4;—A4,)
dr? " rdr 2 r '

Pemenue ypaBuenus (11) umeer Bu:
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C; = (A1 — 4y).
Haiinem nanpspkenns o gpopmynam (6):
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Jliis KpuBOTO Opyca UMeeM ClieAyrolue rpaHruHbie yemosus [1, 7-10]:
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PaccmoTpum rpannunoe ycinoBue (21):
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Ucnonwzyem dpopmyny (14):

PRy (44)
NG
Koadumment D, npumer BUx:
(1 —p*M
Dy = ————+ (} —1)C;. (45)
Tenepb Oynem UMETh:
1—u*)M
D,Cs = % + (7 —1{)C3|; (46)
1—-u* )M

(1—p%) 47

T EMD +rE—1P)

Hanpsioxenus naxoastcs no ¢popmynam (18) u (19), a nedopmanuu — no dop-
mynam (16) u (17).

[Tockonbky Koaduiment D, sBHO 3aBUCUT OT kKoddduinenta [lyaccona u, To
Bce Tpu Kodhduimenta €y, C, u C3 Toxke OyayT SIBHO 3aBUCETh OT Kod(dduiueHTa
ITyaccona.

Taxum 00pa3oMm, HalifieHHbIE B JJAaHHOW paboTe 3HAYCHHS HANPsHKECHUN U Jie-
dopManmii SBHO 3aBUCSAT OT BeTU4MHBI Koddduimenta [lyaccona p, 4to cooTBeT-
CTBYET (PU3NYECKOMY CMBICITY.

B ucrounukax [1, 11-14] npuBoasaTcs CAEAYIOMINE BEIPAKCHUS T HAIPSKCHHH:

4M (riri 1y T2 r
o= (G e, o)
aM ([ riri T2 r
o= (R mE ol -rt)i G9)
2 2 2,271,212
K = (7"2 —Tl) - 47‘1 rz 11’1 r_- (50)
1

Hanpsixenust 0, U 0y COBCEM HE 3aBUCAT OT MEXaHWUYECKUX KOHCTaHT E u U,
YTO HE COOTBETCTBYET (PU3UUECKOMY CMBICITY.

®opmynsl s gepopmanuii (16) u (17) cOOTBETCTBYIOT ABY3HAYHOMY BhIpa-
KEHHIO IS pajuaibHoro nepemenienus u(r). Pemenue, npusenennoe B [1, 15-20],
TOKE MPHUBOIUT K JBY3HAUYHOMY BbIpakeHuto u(r). OgHaKo, 3T0 HE MPOTHBOPEUHT
obmeit popmyrne Yepesa [2], MO0 KOTOPOH HAXOIAT BEKTOP MEPEMEIICHHS 10 3aJ1aH-
HBIM JehopMalusiM.

Ecnu xoncranTa C5 HalijieHa, TO B COOTBETCTBUM C hopMyroit (14):
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2C,

Al ==
(1—p)
JInst onpeIeIeHHOCTH, MOYKHO MOJ0XUTh A, = 0.

+ A, (51)
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