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METHOD OF HYPERSINGULAR INTEGRAL EQUATIONS IN
THREE-DIMENSIONAL FRACTURE MECHANICS

Tang Renji Qin Taiyan
(Dept. of Eng. Mech., Shanghai Jiao Tong University, Shanghai 200030, China )

Abstract Using the concepts and method of finite-part integrals, the hypersingular
integral equations of a plane crack loaded by arbitrary loads is proved exactly. The behaviour
of the unknown solution are analysed theoretically and its indexes are then obtained. Based
on these results, the singular stresses near the smooth point of the crack front are exactly
derived by use of the dominant analyses. Then the stress intensity factors are expressed in
terms of the displacement discontinuities of the crack surface. Finally, the numerical method
to solve the hypersingular integral equations is proposed and several typical plane cracks

are then calculated. The numerical results are satisfactory.

Key words three-dimensional fracture mechanics, hypersingular integral equations,

behaviour analyses, stress intensity factor

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



