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Abstract : Urban conditions such as underground facilities and ambient noises due
to cultural activity restrict the application of conventional geophysical techniques in
general. We used the refraction microtremor (REMI) technique as an alternative
way to get the geotechnical information, in particular shear—wave (S—wave)
velocity information, at a site along an existing rail road. The REMI method uses
ambient noises recorded using standard refraction equipment to derived
shear—wave velocity information at a site. It does a wavefield transformation on the
recorded wavefield to produce Rayleigh wave dispersion curve, which are then
picked and modeled to get the shear—wave velocity structure. At this site the
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vibrations from the running trains provided strong noise sources that allowed REMI
to be very effective.

REMI was performed along the planned new underground rail tunnel. In addition,
Suspension PS logging (SPS) were carried out at selected boreholes along the
profile in order to draw out the quantitative relation between the shear wave
velocity from the PS logging and the rock mass rating (RMR) determined from the
inspection of the cores recovered from the same boreholes. These correlations
were then used to relate the shear—wave velocity derived from REMI to RMR along
the entire profile. The correlation between shear wave velocity and RMR was very
good and so it was possible to estimate the RMR of the total zone of interest for the
design of undergrouhd tunnel,

Keywords : refraction microtremor (REMI), shear wave velocity, rock mass rating
(RMR), surface wave, rail road tunnel. A
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Fig. 1. (a) The location map of the new railroad (b) a photographic view of the
site.
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Fig. 2. A sectional view (A~B in Fig. 1(a)) of geologicél map along the planed
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railway.
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Fig. 3. Refraction microtremor data and data analysis of linear array mircotremor

method. (a) microtremor field recorded data (b) p—f amplitude spectrum with

dispersion picks (c) dispersion curve showing picks and fits (d) Shear—wave

velocity profile.
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Fig. 4. Relationship between the seismic velocity and uniaxial compressive
strength by using the result of the laboratory test. (a) P—wave velocity (b)
S—wave velocity
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Fig. 5. Relationship between the seismic velocity from the result of SPS logging
and RMR (a) P—wave velocity (b) S—wave velocity
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Fig. 7. Relationship between the shear—wave velocity from REMI and RMR
determined from the inspection of the cores recovered.
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Fig. 8. The RMR section estimated from the relationship between RMR and the
shear velocity of Refraction microtremor.
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