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Comparison of Shear-wave Velocity Sections from Inverting SH-wave
Traveltimes of First Arrivals and Surface Wave Dispersion Curves
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ABSTRACT Two-dimensional S-wave velocity sections from SH-wave refraction tomography and surface wave
dispersions were obtained by inverting traveltimes of first arrivals and surface wave dispersions,
respectively. For the purpose of comparison, a P-wave velocity tomogram was also obtained from
a P-wave refraction profiling. P and Rayleigh waves generated by vertical blows on a plate with a
sledgehammer were received by 100- and 4.5-Hz geophones, respectively. SH-waves generated by
horizontal blows on both sides of a 50 kg timber were received by 8 Hz horizontal geophones. The
shear-wave signals were enhanced subtracting data of left-side blows from ones of the right-side blows.
Shear-wave velocities from tomography inversion of first-arrival times were compared with ones from
inverting dispersion curves of Rayleigh waves. Although the two velocity sections look similar to each
other in general, the one from the surface waves tends to have lower velocities. First arrival picking
of SH waves is troublesome since P and PS-converted waves arrive earlier than SH waves. Application
of the surface wave method, on the other hand, is limited where lateral variation of subsurface structures
is not mild.
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Fig. 1 Raw data for
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(a) P waves, (b) SH waves, and (c) surface waves.
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Fig. 2 Field data for shear waves. Shear-wave signals were enhanced subtracting data generated by pounding (a) on the
left side from ones by pounding (b) on the right side only to get shear-wave output data (c).

Table 1 Acquisition parameters.

SH wave refraction Surface wave P wave
Source 5 kg Hammer 5 kg Hammer 5 kg Hammer
Vertical Stacking 300% 300% 500%
Receiver 8 Hz Geophone 4.5 Hz Geophone 100 Hz Geophone
Receiver Spacing 25 m 25 m 25 m
Number of Channel 48 48 48
Recorder OYO McSeis-SX OYO McSeis-SX OYO McSeis-SX
Record Length 512 ms 1024 ms 512 ms
Sampling Interval 0.5 ms 1 ms 0.5 ms

Analog Filter Not Applied

Not Applied Not Applied
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Fig. 3 Sequences of data processing for (a) the traveltime tomography of refracted waves and (b) the CMPCC method,

respectively.
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Fig. 4 (a) P-wave and (b) S-wave traveltime curves.
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Fig. 5 (a) Common shot gather, (b) common midpoint gather, (c) the dispersion curve obtained from CMP data in (b),
and (d) inverted 1-D shear wave velocity profile.
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