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ABSTRACf 

The Airy stress function fot a long tensile fuuh of arbitrary dip and finite width buried in a 
homogeneous, isotropic, perfectly elastic half-space is obtained. This Airy stress function is used to 
derive closed-form analytical expressions for the displacements and stresses at an arbitrary point of the 
half-space caused by a long vertical tensile fuuh of finite width. The variation of the displacement and 
stress fields with distance from the fiwh and with depth is studied numerically. Contour maps showing the 
displacement and stress fields around a long vertical tensile fiwh in a half-space are also presented. 
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INTRODUCTION 

Since dislocation theory was first introduced in the field of seismology by Steketee (1958), numerous 
theoretical formulations describing the deformation of an isotropic, homogeneous, semi-infinite medium 
have been developed (Okada, 1992). In contrastto the progress that has been made in the modelling of the 
deformation fields due to a shear fault, the studies related to a tensile fuuh are scarce. The main reason for 
this is the importance that has been attached to model the static field changes associated with earthquake 
occurrence. Tensile fiwh representation also has several very important geophysical applications, such as 
modelling of the deformation fields due to a dyke injection in the volcanic region, mine collapse and 
fluid-driven cracks. Recent studies have shown that a large number of earthquake sources cannot be 
represented by the double-couple source mechanism which models a shear fiwlt. According to Sipkin 
(1986), the non-double-couple mechanism might be due to tensile failure under high fluid pressure. 

Maruyama (1964) obtained surfuce displacements due to vertical and horizontal rectangular tensile 
faults in a semi-infinite Poisson solid. Davis (1983) modelled the crustal deformation associated with 
hydrofracture by a dipping rectangular tensile fault beneath the surfuce of an elastic half-space. Yang and 
Davis (1986) obtained closed analytical expressions for the displacements, strains and stresses due to a 
rectangular inclined tensile fiwh in an elastic half-space. 

Singh and Garg (1986) obtained integral expressions for the Airy stress function in an unbounded 
medium due to various two-dimensional sources. Beginning with these results, Rani et al. (1991) obtained 
closed-form analytical expressions for the Airy stress function, and displacements and stresses in a 
homogeneous, isotropic, perfectly elastic half-space due to an arbitrary line source. By integration over 
the width of the fuuh, Rani and Singh (1992) obtained the expressions for the Airy stress function, and 
displacements and stresses in a uniform half-space due to a long dIp-slip fiwh of finite width. 

The aim of the present paper is to stody the two-dimensional deformation of a uoiform half-space 
caused by a long tensile fuuh of finite width. The corresponding problem of a long dip-slip fiwh has been 
discussed by Freund and Barnett (1976) and Rani and Singh (1992). Although two-dimensional 
approximation is an oversimplification of the physical system, it is very useful in gaining insight into the 
relationship among various fiwh parameters and in improving understanding of the deformation (see, e.g., 
Savage, 1987). Moreover, there are fuults which are sufficiently long and shallow that the two­
dimensional approximation may be used. The two-dimensional solution obtained here is usefol because of 
its considerable simplicity as compared to the three-dimensional solution given by Yang and Davis 
(1986). We begin with the closed-form expression for the Airy stress function for an arbitrary line source 
in a uoiform half-space give., by Rani et al. (1991). Analytic integration over the width of the fuuh yields 
the Airy stress function for a long tensile fuult of arbitrary dip and finite width. The expressions for the 
























