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YACTHBIE 3AIAYH OINPEJEJIEHHA HAI'IP}QKEHPIﬁ B COCTABHOM
KJIMHE ITPH JIEUCTBHH COCPEJOTOYEHHOH HAT'PY3KU B BEPUIMHE

3axa4y onpenencHHs HaNPAXECHHO-AEGOPMHPOBAHHOTO COCTOSHHS ONHOPOA-
HOr0 W30TPOMHOrO KJIMHA C COCPEIOTOUEHHOH HAarpy3KO# B BEPLIMHE NPUBOISAT-
ca B GombiumHcTBE MOHOrpaduit o Teopuu ynpyrocTy. PellieHHs aHANOTHYHBIX
3anay AN aHU3OTPOHBIX KJTMHBEB NpHUBOANTCS B MOHorpaduu C.I'. Jlexuuixoro
{1]. B HacToswel paGoTe pacCMaTPUBAIOTCS COCTaBHbIE KAnHLA. [lokasbiBaercs,
4yTo B 00WeM clyyae MpOCTbIE PELICHHS THNA norapumuueckoi 0coGeHHOCTH
NS nepemMelleHUH HenoCTaTO4Hbi AN peilleHns 3anay. Onpeaensiercs knace
"YaCTHBIX 3a/(a4, PELIEHHS KOTOPBIX MOMYHAIOTCH B aHANUTUYECKOM BHAC.

1. B npamoyronsHoii nexaproBo# koopaAMHATHOM cucTeMe (x, y, z) ypas-

HEHHA pPaBHOBECHA B NepeMeileHHAX AN 3aJau rutockod aedopmaumu (T) n
060611eHHOTO I10cKOro HanpskeHHoro cocroanus (OITHC) umerot BHA

2 6(@_11+8v]_0’

k-1 ox\ox  dy o
s .a(a" a”J 0
k-1 oy\ox oy

3nech u,v — ynpyrue nepemerueHus B ILIOCKOCTH X, Y,
k=3-4v pna T, & = (3-v)/(1+v) ana OIHC (1.2)
H3BecTHO, 4TO 3aauu ¢ COCPEOTOYEHHBIMH HAarpy3KaMH HMeEIOT OCOGeH-

HOCTb /X% +y’ 1A HanpsKeHuil W, CleAOBaTENBHO, norapudmuyeckylo — ang

- nepemeuteHud [1-3]. O6wee pewenne cucremsl (1.1) ¢ norapudmuueckoit oco-
GeHHOCTLIO [IA MepeMeLUeHHit umeeT BUI [4]

u=A,ln(x+iy)+A2xfy+A3 In(x- 1y)+A4 e

(1.3)

= (4 - kt)in(x+ )+ - (i
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B umnunapuyeckoii cucreme koopauHat (7, 6) w3 (1.3) Buipaxenus ans
AedopMaLMii NOTYHAlOTCA B CIENYIOLIEM BHIC:

e,:-l- ¢4 -ksinBA, +e”° 4, - ksin4,),
" sinfA4, A

i

HS

Eop =-rl—[ . +1( -6 —-lccos0)A2 —e4, ¢4, —i(em —kcosa)fi,], (1-4)

£ =.21_r[2ie"4 +(1-K)e' 4y =27 4y + (1-K)e™ 4, ]

IMpu nomown (1.4) dopMynsl, onpeaensroUiHe HaNpHKEHUA IS 3anay
OTTHC, nipHBOAATCS K CAEAYIOWEMY BHIY:
E i +v l — 1 -V . 2i
. =m[e’& + = {sm6~ - <:059)A2 -e¥4, +m(sm9+-l——_—-;cosﬂ);4‘],
E 1-v 2i - 1-v{ . 2i
=- - Yl sing-<~ A4 -—2 =

O (l+v)r[ A " V[sm - Vcos0)A, +e " 4 1+v[s'“9+1-v°°‘°’0)“]’

__E
" (1+v)r

(ie“’A, -]——e"A, ~te"’A, --l-:—v-e"’A‘ .
l1+v l+v

(1.5)
AHAIOrHYHBIE BBHIpAKEHHA (OTJIMHAIOTCA TONMbLKO HEKOTOpbie koddpuuneH-
Thi) MOMYYAIOTCA H NS  HanpsxeHui 3anaun ]I, Ana KpaTKOCTH OHM 31€Ch HE
NPHBOAATCA.

2. Paccmarpupaercs nomybeckoHeuHas MIacTHHKa (WM nomybeckoHeuHoe
npocrpascTBo Ana 3agaun T1]1) npu Hanwuuu cocpenoTodeHHo#H Harpysku P Ha
rpanuue (puc. 1). IlnactHHka cocTaBlieHa W3 IBYX PasHOPOAHBIX MarepHalloB,
COEHHEHHBIX O NHHUH @ =-y. B panbHeiitieM wungexc (1) Oyaer oTHoCHThCA

K XapaKTepHbiM BenuuuHam obnactn -y <@ <7/2, a unpexc (2) - k obnacTH
~7f2<60 <-y. 3ana4a peluaeTCA NMpPH ClIEAYIOLHX IPAHHYHBIX YCIOBHAX

=z

x ‘
~‘*8=3~: oy =0, of=0;

| | @
CesZ o0 oPee
O=—y: u=u?, ) =@ oN=0D, =00 (@2
¥ TIpH yCAOBHH paBHOBecHs [2]:
» L1
aieat g . 2 . .
T P+ [, cos(8-6)rd6 =0. (2.3)

2

Eciii uMeTh B BHAY, YTO KKAOE H3 YCIOBHI HENPEPLIBHOCTH NEpMeLieHWH
3 (2.2) NPUBOAHT K JBYM HE3aBHCHMbIM YC/IOBHAM OTHOCHTE/BHO NPOH3BOBHBIX
NOCTORHHBIX Af )(i =1,2; k= 1,2,3,4), T.K. B BBIpPOKEHHAX Ui NEpeMELICHHH

[OIDKHBI PHPABHHUBATECA K HYO koddduumenTst npu r° 1 Inr, To nony4aercs

OAHHHAALIATD yCﬂOBHﬁ N BOCBMH TIPOU3BOJIbHBIX NMOCTOAHHDLIX. CnenoBaresibHO,

o
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B obleM cilyuae [UIf pelleHns 3a4a4ud HeJOCTaTouHO GyHKUMi ¢ norapupmuye-
ckoit ocoberHocThIO (1.4). K HuM A0/mKkHBI GbITh J06aBEHB! YHKLHH CO CTENEH-
p Hoit ocobenuocTso. On-

HaKo MoJiy4eHHas CHCTeMa

anrebpanueckux ypaBHe-

N auid (2.1)3+2.3) umeer pe-
“ WIEHHS B YaCTHBIX CITy4a-
() N m ax. B cnyyae y =0 nomy-
N S GeckoHeuHas NNAacTHHKA
“\ . ‘ COCTaBieHa W3 OBYX pas-

\ B \\\ S HBIX YacTeif, HEKOTOphle
N M3 TPaHHYHBIX YCJIOBHH

y A N (2.1), (2.2) ynosnerBops-
IOTCA TOXKAECTBEHHO H AN

0 ’ ‘ NPOU3BONBHBIX  MOCTOSH-

¢ r HBIX MONy4atOoTCA Cleaylo-
LUHe COOTHOLUECHNA!

AP = 1-v, 12, 40 2 40, A§n=‘-V|
I+, : 1+v,

i
2.4)
1-v,

1-v 1+v I+v
AD =12 400 4D o 2 40 4D - M AP = Ehis Ry
' 1+v, Tov, A / 1+ ,A‘ P+ ,lA‘ 1+,

Takum 06pa30M CeMb NMPOM3BOJIBHBIX MOCTOSHHBIX W3 BOCBMH HaXOAATCH
AOCPEACTBOM Aﬁ ), M OCTaeTcA OmpenenTh A(” u3 ycnosus (2.3). C yderom (2. 4)
KOMITOHEHTB! HanpshkeHui (1.6) onpeaensoTcs CnenyounumM obpasom:

o0 = _2i(1- Vlz A0, ol =ol =0, :
(1+w)'r | i 2.5)
@ - _ 2i(1-v,) E, 4P, o =o =0.

o S T v+ w)r
O6uue BoipakeHHs (2.5) SBASIOTCA KOMIUIEKCHBIMH (DYHKLMAMH, C/IEAOBATENLHO,
NOCTOSAHHAA
AV =A4+iB. : (2.6)

U3 pewenmi (2.5) ¢ yuerom (2.6) BbIOUpatoTCs ACHCTBHUTENbHBIC PELICHHS,
YROBJIETBOPSAIOLIME KOHKPETHBIM YCJIOBUSM PaBHOBECHS BUaa (2.3).

B ciryuae, koraa cocpenoToueHHas Harpy3ka BepThkanbHas (8 =0), peiue-
HHe (2.5) umeer BUA

a _ 2(1-v) E cos8

- B @ _ 2(1-v,) E,cos@

o p
)
(1+v) r T (1))
[MocrosuHas B onpenenseTcs U3 ycnoBus pasHosechs (2.3). INocne onpe-
aenedus B ans wanpskeHuit (2.7) nony4aloTcs CledylOLIHE OKOHHATENbHbIE
BLIpAXKEHHS: ' ‘

B. . 2.7

. N TN
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. 4Pcosf - 4Pcosf
ol =0 1 g 30c0sb 2.8)
x(1+x)r’ . a(l+ 27 )r

roe
4= (l—vz)(l -V)E,
(1+v,)(1+v)E"
B cnyuae, koraa cocpenoToueHHas Harpy3ka ropH3OHTaNbHAs (B=7/2), 13 (2.5)
BbIOHpaeTcs pelueHHe

o0 =2(1—v1)E;sin0A, o = 2(1-v,) E,
(1+w)r T (1) (1+v)r
Tocne onpenenexus noctosuHol A u3 (2.3) M noacrasosku s (2.10) noayuaercs

4Psinf 4 Psj
o =277 1 o APsinG @.11)
x(1+ x)r a(l+y 'y
Cynepno3uims pewiennii (2.8) u (2.11) npueomaur «x OTIPENEICHHIO
HAMPSKEHHH U1 COCPENOTOYEHHO HArpy3KH NPH NMPOM3BOILHOM yrie f

o =__ttPcos(,B—H) o® =__4P¢os(,l9—l9)
" z(t+x)r = 7 7+ 2 7)r

Hz (2.8), (2.11), (2.12) npil X =1 nony4aiorca 3BECTHblE pelliCHUd UIA
ofHopoaHOH nonybeckoHewHOM miuacTuHkHM [1, 2 .

3. PaccmoTpeHHbi# B IyHKTe 2 4acTHbIA ciy|ait (¥ =0) nomyckaer 0606-
IEHHE 1N ClTydas CHMMETPHUHOIO
COCTaBHOMO KJIHHA C NPOM3BOJIb-
HBIM YTJIOM paccTBopa 2 (pHc. 2).
s panHoOM 3amauuM  BLIpaXKEHHS

"(2.4) ans TMpOM3BOJNBLHBIX MOCTO-
AHHBIX OCTAlOTCA B CHJIE, & YCIOBHE
paBHOBeCHA (2.3) 3aMeHseTCA YCNO-
BHEM

29

4 (210)

, O =04 =0, (2.12)

P+ aj‘ o, cos(f—-0)rd6=0.(3.1)

-ay

Pewenue 3anaum nomyuaerca

\ aHonoruyHo (2.5}+2.12). CHayana
‘ HaxoauTcs pelnende mis =0,
norom mis B =rn/2 u, HaKOHel, B
pe3y/ibTaTe CyMeprnosuliud Ans’
HaNPsHKEHKE ONPENENAIOTCA CACAYIONIHE BhIPAKEHHS:

oW =__ 4P (cos&cos,l?+ sinﬂsine)
" (1+x)r\2a+sin2a  2a-sin2a )’

@

Puc. 2. v
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@ 4P (cosﬂcosﬂ . sinﬂsinﬂ)
T (Q+z2 )\ 2a+sin2a  2a-sin2a)’

ol =05 =0.

(3.2)

Jns opxopoaHoro knkHa (7 =1) w3 (3.2) cnenytot ussecTHbie pesyastats: [1, 2].
_ 4. Bropoit 4acTHbIif ciyyail, Korja cuctema aarebpauvyeckux ypaBHEHH#H
(2.1)42.3) umeer peuieHHe, MOMYHAETCH fIPH V|, = V, = V, HO NMpPH APOU3BONb-
HOM yrJle COeMHEHHA TIacTHH ¥ . B 3ToM ciiyyae u3 ycnosuit (2.1) v (2.2) cemb
TIPOMBBOLHBIX MOCTORHHBIX OMNPEENAIOTCA MOCPEACTBOM  MocTosnHOH A"
crenyomnmM obpasom:
1=

v

Jlanee ucnonp3yercs aHanoruvHas MpPOUEAYpa MYHKTa 2 MU OKOHYATENBHOE
pelleHHe Noay4aeTcs B BHAE ‘

a_ 4P [ cosfcos | sinfsin B J

AY = zA"’, ' A‘”-— D = 42 = 4D,

; 4.1
v, 4@
ey 47 v

T x(1+8)+(2y +sin2y)(1-6) ¥ x(1+8)+(2y -sin2y)(1-6) |

.
o? =31 cosfcos . sinfsin B
" r n‘\(l+5“_)+(2y+sin27)(l—5") ﬂ(1+5")+(2y—sin27)(1—5"') ’

oo (42)
rae & = E/E, . R

M3 (4.2) B cityuae oHopoaHoi miacTHHKH (& =1) noy4aloTcs W3BECTHbIE
(wanp., B [3])- pewieHus.

kad:edpa Mexanuky CRI0WHON cpedbl i < Hocmynuna 22.09.2004
o JUTEPATYPA

1. Jexunuxnit C.I. Aun3oTponusic naactuuku. M.: OGusmarrus, 1957, 463 c.

2. Hosauxuit B. Teopus ynpyroctu. M.: Mup, 1975, 872c.

3. Capxucaun B.C. KoHTakTHbiC 3a4a4H ANR NORYNIAOCKOCTEH ¥ NOAOC ¢ YNPYrHMH HAaK/IaZAKaMH.
Ep.: U3a-80 ET'Y, 1983, c. 260.

4. BeayGeksn B.M., BeayGexsn M.B., Tepaan C.A. ~ H3s. HAH Apmennn, Mexanuxa, 2001,
T. 54, Ne 2, c. 18-21,

5. AmGapuymsau C.A. PasvomonynsHas Teopus yrpyrocru. M.: Hayka, 1982, 320c.

38



© A U RBLAMRBUSBUY, U. €L RELAMBYUSUL
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uvrhrute

Udthnhnid

bgnunpny hwiwubin ubybpmd YhGunpnGwgywd mdh wqnlignipjué
ntiypmd jwanuiwhG-gidnpdwghnt yhdwlh npnpdwl julGnhplhpp phipynud b6
wnwdqulwlnipjul wbumpyublp Gihpwd dhGwqpnipmbihph dhowdwu-
(mpjwl dbg: LiwlGwwnhy fulnhplph monuip whhgnupnuy utiybiph hwiwp
npjwd t U.Q. LeluGhgyne 1957 p. dhGwgpmpjwb dbg: Lhpjw wfuwwmnwb-
pmd nghnwnlymy 66 pwqunpyuy ububp: 8nyg b wnpymd, np pGnhwlnp nhvy-
pmd wbnuihnfunipnGiph jnquphpiwlwlé bquyhmpymbp Ghpljwjuglng
wuwpq monudGbpp pwjwpwn 66 fubGnph (phy medw6 hwdwp: Opopyws
fuGnhpGbph dh JwuGwyh nuu, nph hwdwp vnwgywd G6 wlwjhnhy
onuiGhp:

V.M. BELUBEKYAN, M. V. BELUBEKYAN

PARTIAL PROBLEMS OF STRESS STATE IN A COMPOSED WEDGE
UNDER A CONCENTRATED LOAD AT ITS VERTEX

Summary

Problems of determination of stress-strain state in isotropic homogeneous
wedge under concentrated load at the vertex are presented in most of the
monographs on theory of elasticity. Solutions of similar problems for anisotropic
wedges are presented in monograph by S.G. Lekhnickiy. In the present paper
wedges, composed of two homogeneous ones, are considered. It is shown, that the
elementary solutions, representing logarithmic singularity of displacements are
insufficient for general solution of the problem. A partial class of problems is
determined, for which analytic solutions are obtained.



