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the need for progress in modelling and analysis of crack problems in solids has resulted in
renewed attempts at using modern approaches to boundary value problems by taking a
different viewpoint on the traditional treatment of many problems such as crack theory the
range that can be resolved through mathematical tools is enlarged this book provides a
fresh outlook on crack problems displaying new methods of studying these and proposing
new models for cracks in elastic and nonelastic bodies satisfying physically suitable
nonpenetration conditions between crack faces two and three dimensional bodies plates
and shells with cracks are considered properties of solutions such as existence of solutions
regularity up to the crack faces and convergence of solutions as parameters of a system are
varying are established while different constitutive laws such as elastic thermoelastic and
elastoplastic are also analysed the new approach presented by the authors is intriguing
because it fails to lead to violation of physical properties in addition the boundary conditions
analysed are given in the form of inequalities and are properly nonpenetration conditions of
crack faces thi

in a convenient hardcover format this extensive source of crack stress analysis has been
brought up to date with the addition of 150 new pages of analysis and information the book
is an excellent reference as well as a text for in house training courses in various industrial
and academic settings contents include introductory information crack tip stress fields for
linear elastics bodies alternate expressions for crack tip elastic fields energy rate analysis of
crack extension stress analysis results for common test specimen configurations the center
cracked test specimen the single edge notch test specimen other common specimen
configurations two dimensional stress solutions for various configurations with cracks a
finite crack in an infinite plane a periodic array of cracks in an infinite plane opposing
parallel semi infinite cracks in an infinite plane a semi infinite crack parallel to edges of an
infinite strip three dimensional cracked configurations an embedded circular crack in an
infinite body a half circular surface crack in a semi infinite body strip yield model solutions
three dimensional strip yielding solutions a circumferential crack in a cylindrical shell a crack
in a spherical shell

this extensive source of crack stress analysis information is nearly double the size of the



Stress Analysis Of Cracks Handbook Third Edition

3 Stress Analysis Of Cracks Handbook Third Edition

previous edition along with revisions the authors provide 150 new pages of analysis and
information this classic volume can serve as an excellent reference as well as a text for in
house training courses in various industries and academic settings

this is a summary of research performed in the areas a development of two dimensional
hybrid finite element procedures to calculate stress intensity factors corresponding to
general r to the minus alpha stress singularities in isotropic as well as anistropic materials b
study of the convergence of the assumed displacement hybrid finite element procedure in
fracture mechanics problems c development of a three dimensional hybrid finite element
procedure to calculate the elastic combined mode stress intensity factors k1 k2 and k3 that
vary along an arbitrarily curved three dimensional crack front d hybrid finite element
solutions of fundamental three dimensional crack problems e development of a two
dimensional finite element procedure for analyzing plane problems of fracture involving
large scale yielding conditions and under cyclic loading f study of the j integral as a ductile
fracture initiation condition g studies of finite deformation effects near the crack tip h
analysis of stable crack growth under rising load and study of criteria for loss of stability of
growth in ductile materials and i elastic plastic analysis of effects of crack closure on fatigue
crack growth rates author

this final tech report discusses fracture analysis contributions in the context of other activity
on the problem of circumferential cracks in pipes or cylindrical shells the circumferential
through crack problem in shallow cylindrical shells had been investigated by a succession of
authors folias erdogan and delale duncan and sanders and simmonds the solution i e the
determination of the stress intensity factors and or the energy release rate had been
established for the complete range of the parameters involved according to linear elastic
fracture mechanics however it was not known how long the crack might be in relation to the
circumference for the results to be valid since the analyses were all based on shallow shell
theory in 1979 barsoum et al obtained results for long circumferential cracks in the
complete cylinder by finite element methods the calculations were necessarily for pipes of
finite length and some unknown end effects were present the present investigator
published results 1982 obtained by a new analytical method for long circumferential
through cracks in a pipe under axial tension these results were in closed form and applied
to pipes of infinite length research under the present contract began with similar
calculations made for the pipe under combined bending and tension results obtained by
this means agree quite well in an overlap range with previous results from shallow shell
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theory and since the results were in closed form no parameter studies were necessary

it is weh known that the traditional failure criteria cannot adequately explain failures which
occur at a nominal stress level considerably lower than the ultimate strength of the material
the current procedure for predicting the safe loads or safe useful life of a structural member
has been evolved around the discipline oflinear fracture mechanics this approach introduces
the concept of a crack extension force which can be used to rank materials in some order of
fracture resistance the idea is to determine the largest crack that a material will tolerate
without failure laboratory methods for characterizing the fracture toughness of many
engineering materials are now available while these test data are useful for providing some
rough guidance in the choice of materials it is not clear how they could be used in the
design of a structure the understanding of the relationship between laboratory tests and
fracture design of structures is to say the least deficient fracture mechanics is presently at
astandstill until the basic problems of scaling from laboratory models to fuh size structures
and mixed mode crack propagation are resolved the answers to these questions require
some basic understanding ofthe theory and will not be found by testing more specimens
the current theory of fracture is inadequate for many reasons first of ah it can only treat
idealized problems where the applied load must be directed normal to the crack plane

the thirty papers published in this book represent the latest developments in discontinuous
deformation analysis dda the numerical manifold method nmm and other numerical
methods and their applications are also covered as are the theoretical contributions of 3d
dda modelling and visualization of 3d joint systems and high order nmm applications of
these advances include the stability of underground works rock slopes and boreholes

this book contains state of the art review articles on specific research areas in the civil
engineering discipline the areas include geotechnical engineering hydraulics and water
resources engineering and structural engineering the articles are written by invited authors
who are currently active at the international level in their respective research fields

the cracks if not detected in time leads to catastrophic failure as a result techniques of
detection and analysis of effect of cracks on the behavior of structures became important in
the last six decades crack has a paramount effect on the dynamic characteristics buckling
load and dynamic stability of structures analysis of cracked members and damage detection
are important issues in civil mechanical and aerospace engineering in the first decade of the
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twenty first century the investigation on the cracked members gained more weights the
present author derived a golden derivative of the jump produced in the cracked member
displacement at crack position this derivative paved the way for introduction of new and
innovative methods this book provides a sound basis for these innovative methods and their
application in free vibration buckling analysis and dynamic stability of cracked members

full field numerical solutions for a crack which lies along the interface of an elastic plastic
medium and rigid substrate are presented the solutions are obtained using a small strain
version of the j2 deformation theory with power law strain hardening in the present article
result for loading causing only small scale yielding and fully plastic behavior will be
presented the oscillatory stresses on the bond line and overlapping of the crack faces
characteristic of small strain linear elasticity are shown to be essentially precluded by
material nonlinearity in addition we find that although the near tip fields do not appear to
have a separable form as for the well known hrr fields in homogeneous media they do bear
interesting similarities to certain mixed mode hrr fields numerical procedures appropriate
for solving a general class of interface crack problems are described a description of a
numerical method for extracting the mixed mode stress intensities for cracks at interfaces
and in homogeneous isotropic or anisotropic media is included

the report presents a detailed description of a computer program for analyzing crack
propagation in cyclic loaded structures the program has the option of using relationships
derived by forman or by paris for crack growth provisions are made for both surface flaws
and through cracks as well as the transition from the former to the latter the program
utilizes a block loading concept wherein the load is applied for a given number of cycles
rather than applied from one cycle number to another cycle number additional features of
the program are variable print interval variable integration interval and optional formats for
loads input detailed input instructions and an illustrative problem are presented

an analytical procedure was presented for computing the stress intensity factors for a crack
emanating from an attachment lug having an interference fit bushing the procedure
consists of two major steps first the effective unflawed stress distribution on the prospective
crack surface was obtained by superimposing the residual hoop stresses due to the
installation of an interference fit bushing on the tangential stresses obtained due to the
application of pin loading next a crack was introduced in this stress field by removing the
tractions on the crack faces and computing the corresponding effective stress intensity
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factor using the developed green s function it was found that the installation of an
interference fit bushing caused an increase in the effective stress intensity factor ratio reff
kmin kmax and a significant decrease in the effective stress intensity factor range keff kmax
kmin this would result in reduction of the fatigue crack growth rate the effects of the rigidity
and the thickness of the bushing on the stresses and the effective stress intensity factors
also were presented

illustrated throughout this book presents a new set of boundary element formulations for
the solution of bending problems in plates and shells the book is part of the topics in
engineering series
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