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Abstract: Taking surface wave as an example, this paper proposed an exact so-
lution of earth-flattening transformation for P-SV waves and discussed the ap-
plicability of the approximate methods. The results show that the transform pa-
rameter m has little influence on the final results, and on the condition of short
wave approximation, approximate earth-flattening transformation is suitable. In
addition, the efficiency of approximate transformation is twice of that of exact
transformation. For low frequency problems we should use exact earth-flatten-

ing transformation.
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Fig. 2 The first secular function of the exact transformation for Gutenberg-Bullen A
spherical model at f=0.1 Hz and m=—2
« are the first 8 phase velocities, ®m and © correspond to discontinuity
point of the real part and S wave velocity of the first layer
(a) This paper’s results; (b) The result from Bhattacharya (1996)
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Fig. 3 m’s influence on phase velocity from the
Ist to 9th order (i.e. the 2nd to 10th root)
a-axis is the order and y-axis is the difference of

phase velocity between m=0 and other values
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(a) and (c¢) are eigen-displacement U and traction R of the 5th mode when m=0, they have

both been normalized with 0. 5 as the maximum absolute value; (b) and (d) are the differences

of displacement and stress between m=—6, —3, 3, 6 and m=0
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exact and approximate earth-flattening SR AR, DA B A EE e A AR,
transformation
v ol R 6R
((:l. 5 [,) 0.5 -0.05 () 0,05 =0.5 0 0.5 -0.01 0 0.01
301 ," /(l
/ A
100+ \. L ] ‘\\\
150 . ; \ /"
200} (\ 'f\
£ 0} e %!
bic ) y
b " /
300 W0 &
330} ,.‘/ /
400f "' {r
| |
450} i i
1 i
500 1 i
(a) (b) (c) (d)
K6 (MG RERR m=0 0, 55 5 FrARH X W AN U FIN ) R; (b FI(dD
FIR m=0 WK 5K 7 55 3 0L R 7 A8 4 i1 25 S5
Fig. 6 (a) and (c) are the 5th mode’s exact eigen-displacement U and traction R when m=0; (b)
and (d) are the differences between approximate and exact transformation
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Fig. 7 The variation of phase velocity difference Fig. 8 The time consumed in searching
between exact and approximate solutions (taking roots of exact and approximate
fundamental phase velocity as the example) transformations
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