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THE METHOD OF RIEMANN SURFACES FOR THE PROBLEM
OF INTERFACIAL CRACKS AND INCLUSIONS
IN THE PRESENCE OF POINT FORCES
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L.I1. Chibrikova was among the first researchers who paid attention to the possibilities of using
the Riemann surfaces to solve the problems of the elasticity theory. In [1], by reduction to the
Riemann boundary-value problem on the Riemann surface, studied are the main problems of the
elasticity theory for domains bounded by algebraic curves. In [2], the method of Riemann surfaces
is applied for solving some plane boundary-value problems of the theory of analytic functions and
singular integral equations. A lot of applied problems can be reduced to the mentioned ones. In [3]
and [4], the stated method is used for solving the main problems of the elasticity theory for a plane
with a finite number of collinear cuts, including the mixed problem with an arbitrary location of
the points where the type of boundary conditions at banks of cuts changes. This problem is most
complicated and most interesting for applications. Various cases of this problem are investigated
using the same method in [5], [6]. In [7], described is the method which reduces a number of contact
problems of the elasticity theory for a system of half-planes to the Riemann boundary-value problem
on the Riemann surface. In [8]-[11], the Riemann surface is used for solving the main problems
of the elasticity theory directly on the Riemann surfaces with cuts, as well as for the investigation
of various models of an elastic helical surface. In all works mentioned above, considered are the
problems for homogeneous elastic media. In the case of heterogeneous media and structures, the
method of Riemann surfaces is applied to the solution of various problems of the elasticity theory
[12]-[14]. In [15] and [16], described are the applications of this method to the solution of other
problems of mechanics and physics.

In this paper, we use the method of Riemann surfaces to solve one plane problem of the elasticity
theory. It is related to the stressed state of a piecewise-homogeneous plane with a system of
interfacial cracks and thin hard acute-angled interfacial inclusions completely detached from the
media. The plane is supposed to be under the action of stresses defined at infinity and a finite
number of point forces and force couples. The latter can be located both in the media and at their
interface. We assume that continuations of (all or some) cracks contain glide lines whose lengths
are not known beforehand. Using the modified formulae of Kolosov and Muskhelishvili, one can
reduce this problem to two separate boundary-value Riemann problems for two-sheeted, generally
speaking, different Riemann surfaces. The solutions of these problems, as well as the complex
potentials of a compound elastic plane, can be expressed explicitly in terms of the main functionals
of the surfaces and a solution of the real analog of the Jacobi problem about the inversion of Abelian
integrals of the first kind on one of the surfaces. We find asymptotic representations of complex
potentials in the neighborhoods of crack tips, inclusions and end points of glide lines. We use these
representations in order to obtain the equations which enable us to determine the lengths of the
glide lines and the analytic formulae for stress intensity factors.

The work was supported by the Russian Foundation for Basic Research, grant no. 04-01-00160.

(©2004 by Allerton Press, Inc.

Authorization to photocopy individual items for internal or personal use, or the internal or personal use of specific clients, is granted
by Allerton Press, Inc. for libraries and other users registered with the Copyright Clearance Center (CCC) Transactional Reporting
Service, provided that the base fee of $50.00 per copy is paid directly to CCC, 222 Rosewood Drive, Danvers, MA 01923.

75




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




