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A study of the elliptic polarization characteristics of fundamental

mode rayleigh wave based on numerical simulation
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Abstract Field practices show that the application of Rayleigh wave method based on its velocity
dispersion property is restricted by site conditions. To deal with the limitation, the paper deduces
the theoretical solution of the Rayleigh wave particle displacement, based upon the theory of
Rayleigh wave and its velocity dispersion equations in horizontal layer media developed by former
researchers. Then, taking some typical horizontal stratum models in civil engineering as
examples, and combining with the method of micro-tremor HVSR(Horizontal to Vertical Spectral
Ratio)at a single surveying point, we study the elliptic polarization characters of the fundamental
mode Rayleigh wave by numerical simulation. The research results show that similar to the
velocity dispersion property of Rayleigh wave, its elliptic polarization has also the dispersion
property, and the horizontal to vertical spectral ratio of particle displacement of the elliptic
polarization is related to the Poisson ratio structures of the strata, which is of significant potential

for the development of a new survey method for the Poisson ratio structures of the strata using
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the multiple components of Rayleigh surface wave at a single site.
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Fig. 2 The numerical simulation flow diagram for the elliptic

polarization characters of particle displacement
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Table 2 The parameters of the models with a interbeded soft layer into a background model

of elastic parameter increasing with depth increasing.

5 T i 5 44 3 22 BB 0. 1.5 R 0.5_5 15 B 2.5
H Vo Vs o H Vo Vs o H Ve Vs o H Ve Vs , H Ve Vs , H
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2 481 144 161 1 481 144 1.62 1 481 144 1.62 1 481 144 1.62 1 481 144 1.62 1
3 530 158 1.62 1 530 158 1.64 1 530 158 1.64 1 530 158 1.64 1 530 158 1.64 1
4 600 179 1.64 1 600 179 1.65 1 600 179 1.65 1 600 179 1.65 1 600 179 1.65 1
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elastic parameter increasing with depth increasing.
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Fig. 6 The elliptic polarization dispersion curves and velocity dispersion curves for the stratum models with the background

increasing S-wave velocity with increasing buried depth intercalated a soft layer with various thickness and same burial depth.

(a) The elliptic polarization dispersion curves; (b) The velocity dispersion curves; (c¢) The variation of the elliptic polarization dispersion curves

compared with forward stratum models; (d) The variation of the velocity dispersion curves compared with forward direction stratum models.
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The elliptic polarization dispersion curves and velocity dispersion curves for the stratum models with the

Fig. 7
background increasing S-wave velocity with increasing buried depth intercalated a soft layer with various burial depth and
same thickness
(a) The elliptic polarization dispersion curves; (b) The velocity dispersion curves; (c¢) The variation of the elliptic polarization dispersion
curves compared with forward stratum models; (d) The variation of the velocity dispersion curves compared with forward direction

stratum models.
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Table 4 The parameters of the interbeded soft layer models with fixed thickness and various burial depth
MR 2_3 BiA 2.5 KA 2_8 MR 2_10 PR 2_18
B

a B 0 H « B 0 H o« 0 H o« B o0 H « B 0 H
1 422 126  1.61 1 422 126 1.61 1 422 126 1.61 1 422 126  1.61 1 422 126  1.61 1
2 481 144 1.62 1 481 144 1.62 1 481 144 1.62 1 481 144 1.62 1 481 144 1.62 1
3 530 158 1.64 1 530 158 1.64 1 530 158 1.64 1 530 158 1.64 1 530 158 1.64 1
4 342 102 1.60 2 600 179  1.65 1 600 179  1.65 1 600 179  1.65 1 600 179  1.65 1
5 600 179  1.65 1 698 208 1.67 1 698 208 1.67 1 698 208 1.67 1 698 208 1.67 1
6 698 208 1.67 1 342 102 1.60 2 795 237 1.68 1 795 237 1.68 1 795 237 1.68 1
7 795 237 1.68 1 795 237 1.68 1 905 270 1.69 1 905 270 1.69 1 905 270 1.69 1
8 905 270 1.69 1 905 270 1.69 1 1010 302 1.70 1 1010 302 1.70 1 1010 302 1.70 1
9 1010 302 1.70 1 1010 302 1.70 1 342 102 1.60 2 1056 315 1.72 1 1056 315 1.72 1
10 1056 315 1.72 1 1056 315 1.72 1 1056 315 1.72 1 1140 340 1.73 1 1140 340 1.73 1
11 1140 340 1.73 1 1140 340 1.73 1 1140 340 1.73 1 342 102 1.60 2 1216 363 1.76 1
12 1216 363 1.76 1 1216 363 1.76 1 1216 363 1.76 1 1216 363 1.76 1 1300 388 1.79 1
13 1300 388 1.79 1 1300 388 1.79 1 1300 388 1.79 1 1300 388 1.79 1 1380 412 1.82 1
14 1380 412 1.82 1 1380 412 1.82 1 1380 412 1.82 1 1380 412 1.82 1 1450 436 1.86 1
15 1450 436 1.86 1 1450 436 1.86 1 1450 436 1.86 1 1450 436 1.86 1 1548 462 1.9 1
16 1548 462 1.9 1 1548 462 1.9 1 1548 462 1.9 1 1548 462 1.9 1 1625 485 1.92 1
17 1625 485 1.92 1 1625 485 1.92 1 1625 485 1.92 1 1625 485 1.92 1 1708 510 1.93 1
18 1708 510 1.93 1 1708 510 1.93 1 1708 510 1.93 1 1708 510 1.93 1 1843 550 1.96 1
19 1843 550 1.96 1 1843 550 1.96 1 1843 550 1.96 1 1843 550 1.96 1 342 102 1.60 2
20 1890 573 2.01 1 1890 573 2.01 1 1890 573 2.01 1 1890 573 2.01 1 1890 573 2.01 1
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