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O penieHnM TPETbUX KPAEBBIX 3a/1a49 B KYCOYHO-OAHOPOIHON MOJIYIIIIOCKOCTH
¢ Tpemunoii (3aBecoii)!

PaccMoTpensl TpeTbH KPaeBble 33281 B KyCOTHO-OIHOPOSHOM MOIYIIOCKOCTH ¢ JIBYMST
JIMHUSAMH Pa3pbIBa IPOHUIIAEMOCTH, OJHA U3 KOTODHIX IIapaJuiesbHa, a Apyras MepleHIuKy-
JIFgpHa TpaHuIle TOoayILIockocTH. IlepBas NMUHNG ABIAeTCA HISAJILHBIM KOHTAKTOM Cpel, a
BTOpas SIBJASETCS CHUIBHO MPOHUIAeMOil TpemuHoit min caabo nponumaeMoi sapecoit. [Ipm-
MeHdAsa MeTOoJ CBePTLIBaHUs pazaoxkenuit Oypbe, pelenns 3313 BbIpayKeHbl Tepe3 pellieHue
KJIaCCHYIeCKOol 3ajaun JIupHxIe B OMHOPOIHON MOMYILIOCKOCTH (6€3 TPEIIUHBI U 3aBECHI).

Kmouesnvie crosa: KpaeBble 3aa9H, KYCOTHO-OTHOPOIHAS TTOMYITOCKOCTD, TPEIINHA, 3a-
Beca, MeTOl CBePThIBAHUA pa3noxkenuit Oypoe.
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Solving Third Boundary Value Problems in Piecewise-homogeneous Half-plane
with a Crack (Screen)

The article considers the third boundary value problems in the piecewise-homogeneous
half-plane with two lines of permeability discontinuity, one of which is parallel and another one
is perpendicular to the boundary of the half-plane. The first line is an ideal contact medium,
and the second line is a highly permeable fracture or a weakly permeable screen. Applying the
method of convolution of Fourier expansions, the problems solutions are expressed in terms
of the classical solution of the Dirichlet problem in the homogeneous half-plane (without a
crack or a screen).

Keywords: boundary value problems, piecewise-homogeneous half-plane, fracture, screen,
method of convolution of Fourier expansions.

1. Caywuaii Tpemunbl. PaccMOTpUM KyCOTHO-OMHOPOARYIO MOMYILIOCKOCTh D(y < I, 2 € R), cocros-
myio u3 9eThipéx 308 Dii(x < 0,y < 0), Day(x > 0,y < 0), Dia(x < 0,0 <y <), Doa(x > 0,0 <y <)
¢ pa3/HYHON IIPOHUIAEMOCTBIO ki; B D;;, Korna 30HEI Di; u Do, pa3meseHbl CHIBHO HIPOHHIAEMOR Tpe-
muHoM £ = 0, a KOHTaKT 30H D;; n D;y maecanbpublil. B nannoit NOIyIIOCKOCTH JAJIS HOTEHIUAJIOB Ui B
D;; paccMOTPHM TPeTBIO KPaeBYIO 3aIady ¢ OTHOPOIHBIM IPAHHYHLIM yeaoBueM B Dig Buma [1; 2[:

Aug; =0, Oyuiz + huggy— =0, Oyuoa + hug jy— = f(z), (1)
r=0: U5 = Uiy, r@quj—axulj :A@gulj, j:l,?, (2)
y=0: Uiz = Us1, k120, use = k110,151, 1=1,2, (3)

rae ko; = kq,;7, A — mapamerp tpemunst (3, 4], h = const > 0. Hapany ¢ sazaueit (1)—(3) paccmorpum
KJIACCHUECKYIo 3amaty Jupuxse B omHOpomHo# momymiaockoctn D(y < 1) (6e3 TpemuHbBI) ¢ TpaHUTHON
dyuxnmeit (1):

AF =0, (zy)eD;  Fy=o) = g(x), z z 8 : (4)

1PaBora BbImONHEHA B paMkax [OcylapcTBeHHOTO 3ananus By3sy MunoGpuayxu P®, Ne 1.3985.2011.
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pemenue KoTopoii crponTtes 1o hopmyate Ilyaccona [1; 2| m manee canraerca nssectHolt Gyuxumeit F(x, y).
Metomom ceéprhiBanna pasaoxenutt @ypre [3’ 4] Bripasum pemenne samadn (1)—(3) wepes dyuxumio

F(z,y).
IpeanonoxuM, aTo rpanndnas Gbynkmug ¢{z) (4) pasaaraerca B unTerpaa ypoe:

= /g(:c,)\)d)\, glx, ) = fisin Az + focos Az, (5)
o

rae fi(A) - xkosdbdurmentsr Pypbe dbyuxmmm o(x). OTciona, pemas sagaqy dupuxie (4) merogom Oypbe,
npexacTapuM GbyHKOUIO F(z,y) B Buge nuTerpaia Oypbe:

M Dgd y <L (6)

3\8

IMpencrasuM ucKoMBle hYHKIMN w;;(x, y) B Bude GYHKINA, TOXICCTBEHHO YIOBIETBOPSIONINX 0G00IIeH-
HBIM YCJIOBHAM COIDSKeHus Ha Tpeugte (2) [5]:

2 o
usi(a9) = Uyay) = Us(—ap) + 5 [ " Ui—a—tpdt, >0, (")
0
2 (o]
wie) =5 [V - tgdt, @ <0, (8)
5
rac 1
;
’y = A .

Orcrona s dysakiumit Uj(xz,y) DOLydnM 3a1ady B KyCOUHO-OXHOPOAHOM motymnockoetn D(y < 1),
cocrogatedi us aByx 300 G1(y < 0) u G2(0 <y <), z € R, Buzga

fl@), >0

, 9
0 z <0 ®)

AU =0, (5,) € Gy ayUz+hUQy—z:¢(x):{

Yy = 0: UQ = Ul, k128yU2 = k'llauUl- (10)
Hpe,ZLCTaBI/IM peuicHrie 3TOMN 3aJa91 B BHAEC

> (o]

= /ale’\ygd)\, Uy = /(agsh)\y+bch>\y)gd>\, (11)
i i

npu 3toM GyHKnmn (11) yaosaersopstior ypasrernto (9). 13 rparndsoro yemosus (9) 1 yeaoBrit conpsizke-
mua (10) ¢ yuérom paznoxkenns (5) 1719 TapaMeTpOB d;, b TOIYIUM CHCTEMY aJreOpandecKnX ypaBHEHNI
Aaze+ bs) + h{azs + be) = 1, b = ay, kizas = ki101, pellleHne KOTOPOi NMeeT BHT,

ay = b= @ ag = @
d’ d’
rac
d= kll()\c+h8)+k12()\8+hc), (12)

s =shAl, ¢=chA\l, mpu stom d > 0 mpu 0 < \ < oo. U3 pasenctsa (12) cnemyer

d~ (A +h)(ku+ k) (1—q) ki + ki &= (A4 h)ntt”
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rIae
A h _QZ)\V _ k12 - kll

€ : y=——
A+h k12 + k11
3aech apobb (1 — q)~! pasmomena B reoMerpmieckyio mporpeccmio (|g| < 1 mpm 0 < A < oo). Toraa
dbyuxuun Uy (z,y) (11) npumyT BuL,

q=

x 7 (A—h
1+v)> v / (r=2mi=ty A= P)" gdX, (13)
n=0 0

(A4 h)ntt
— = n AMy—2nl-1) —A(y+2nl+l) ()\ — h)n
ZOV / {e -+ ve } D gdA. (14)
n= 0

ITpusenéM mostyueHHble (PYHKONM K BHIY, He COIEpKalleMy pasjoxenuil @ypre. V3 pasioxxenus
dyukmuu F(z,y) (6) caenyer paBeHCTBO

Flx,y+l—-t)= /eA(y’”gdA, y<0, t>0.
0

Otcroma anamoruuno patoram [3; 4] moayanm dopmyry

1)k 7 T
( n') /e‘Q’ltt"(?f[e’”F(x,y 41— t \/‘eky T h n+1 gd/\ y <0,
0 0

rmen=0,1,... k=01, ..., byuxuus g(zx, A) umeer Buz, (5).
C yuérom 370l dopmyns pemenne (13), (14) zamaum (9), (10) HEMOCPEACTBEHHO BHIPAYKACTCS Tepes
dyuxuuio F(x,y) (4) 6e3 pasnoxenniit Pypbe B Bue

oC

= (=" - nan
Ur(z,y) =(1+v) ZO ( n!) /e 2higngnieht F(z,y — 2nl — t)]dt, (15)
n= 0
Us(z,y) = Z (= /S_thtnﬁf{eht[F(aj, y—2nl —t)+ vF(z,—y — 2nl — )] }dt. (16)
n=0 0

TakuM 06pasoM, permenne ucxoanoit sagaun (1)—(3) crpontes mo dopmyaam (7), (8), (15), (16).
2. Cray4ait 3aBecsl. IlycTs 30HBI D1 1 Dy; pasfieileHsl ciabo mpoHuIiaeMoil 3asecoit x = 0. s
HOTEHINATOB u;; B [);; paceMaTpuBaeMas 3amada npumver suz (1),(3),

z=0: U2; — UL = B@zulj, r@zugj = aT'LLl]‘, j = 1, 2, (17)

rae B — mapamerp 3aBecsl [3; 4].
[IpeacTaBuM peleHne 3TOH 3a1a9u B BUJE (DYHKIMH, TOKIACCTBEHHO YAOBJIETBOPAIONINX YCIOBHAM
compsizkennst Ha 3asece (17} [5]:

ugilz,y) = Uiz, y) + Uj( - /e MU (—x — ¢, y)dt, x>0, (18)
0

oG

uij(z,y) /e MU (x — ty)dt, x < 0, (19)
0
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riae
r+1

Br -’
Orcrona mana dyuxmuit U;(z, y) nonyunm zamaay (9), (10), pemenne koTopoit cTppoutea mo dbopMynam
(15), (16).
Takum o6pasoM, permenne 3agaqan (1), (3), (17) crpoutea o dhopmyaam (18), (19), (15), (16).
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