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Numerical simulation of Krauklis wave propagation
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Recently, Krauklis waves (Krauklis, 1962)—guided waves that propagate mostly as pressure pulses within
fluid-filled, high-permeability fractures—have gained attention as a geophysical tool for subsurface fracture
characterization. Strongly dispersive velocity and attenuation of these waves are sensitive to the hydraulic
conductivity (permeability) of the fractures. This property may give Krauklis waves advantages over other
types of fracture guided waves and body waves for probing the connectivity of the fracture, because the
latter are sensitive to the local permeability of the fractures (via local fracture compliance) that may not
reflect the actual reservoir permeability. However, fractures in rock exist at many scales, forming a complex
network including microcracks within the rock matrix. In such a system, Krauklis waves can be quickly
scattered, attenuated, and converted to body waves. In this research, the behavior of Krauklis waves in a
variety of complex fracture systems is examined, using a 2D time-harmonic boundary element method. The
local interactions between fluid-filled compliant fractures and the rock matrix are modeled via a poroelastic
linear-slip interface (seismic displacement-discontinuity boundary)model, which allows efficient computation
of the complex interactions between the waves and the fractures (Nakagawa,2024).
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