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Abstract: Finite element method was utilized to fast simulate logging responses with the help of local refinement mesh gener-
ation. Caves with different sizes, infill material, and various infill level were simulated and analyzed. In addition ellipsoids
with different radial and vertical distribution were simulated to further study the effects of cave structure on the dual laterolog
response. The results can be summarized as follows: the dual laterolog response decreases significantly when cave exists; al-
though the deep laterolog is affected by the cave size and surrounding bed, in some degree it can indicate the cave size and
infill condition; the infill resistivity of the cave can be derived with the help of shallow laterolog response; lastly, when the
ellipsoidal cave develops in the major axis direction, dual laterolog response converts to invasion zone response; if ellipsoidal
cave develops along the minor axis, dual laterolog response converts to folium layer response gradually.
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Fig.1 Schematic drawing of axisymmetric cave
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Fig.2 Schematic drawing of ladder approximation
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Fig.3 Dual laterolog responses of different cave sizes
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Fig.4 Dual laterolog responses of different cave resistivity with fixed cave radius
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Fig.5 Dual laterolog responses of different cave resistivity in cave center
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Fig. 6 Dual laterolog responses of different infill levels
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