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EXPRESSION OF STRAIN AND ROTATION TENSOR
IN GEODETIC COORDINATES

)

Liu Xuyan” Huang Shengming” Liang Quangiang®”

1) Earthquake Administration of Fujian Province, Fuzhou 350003, China

2) Xiamen Research Center of Earthquake Surveying , Xiamen 361021, China

Abstract: In this paper, unit moving trihedron is first constructed for a point on the sur-
face of a revolution ellipsoid. Via translation, the origin of the trihedron coincides with
that of Cartesian coordinates established at the center of the ellipsoid, and then through
two coordinate rotations, the trihedron completely coincides with the Cartesian coordi-
nates. Transformation formulae between the moving trihedron and unit Cartesian coordi-
nate frameworks as well as transformation of point displacement between two unit coordi-
nate frameworks are presented. Based on the above transformation formulae between two
different coordinate frameworks, due to the fact that the displacement and moving trihed-
ron of the point are both functions of the geodetic coordinates, components in the corre-
sponding axis for differential of displacement vector and geodetic curves arc differential at
the point in geodetic system can be obtained through complicated derivation. Displacement
gradient matrix at the point in geodetic system is also given. Finally, expressions of strain
and rotation tensor in geodetic coordinates are presented. Geometric meanings of the rota-
tion tensor are explained in detail. The intrinsic relationship between strain tensors of

sphere and ellipsoid are also discussed.

Key words: moving trihedron; geodetic coordinates; strain tensor; rotation tensor
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