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SYNOPSIS : Reflection method using ultrasonic source has been attempted to obtain the
information about tunnel lining structures composed of lining, shotcrete, water barrier and voids at
the back of lining. In this work, two different types of sources, i.e. single-pulse source and sweep
source, can be used. Single-pulse source with short time duration has the frequency content whose
amplitudes tend to be concentrated around the dominant frequency, whereas sweep source with long
time duration denotes a flat distribution of relatively larger amplitude over a broad frequency band,
although the peak to peak amplitude of single-pulse source wavelet is equivalent to that of sweep
source one. In traditional seismic application, a single-pulse source(weight drop, dynamite) 1S
typically used. However, to investigate the fine structure, as it is the case in the tunnel lining
structure, the sweep wavelet can be also a desirable source waveform primarily due to the higher
energy over a broad frequency band. For the investigation purposes of sweep source, a physical
modeling is a useful tool, especially to study problems of wave propagation in the fine layered

. media. The main purpose of this work was using a physical modeling technique to explore the
applicability of sweep source to the delineation of inner layer boundaries. To this end, a
two-dimensional physical model analogous to the lining structure was built and a special ultrasonic
sweep source was devised. The measurements were carried out in the sweep frequency range 10~
60 kHz, as performed in the regular reflection survey(e.g. roll-along technique). The measured data
were further rearranged with a proper software (cross-correlation). The resulting seismograms(raw
data) showed quitely similar features to those from a single-pulse source, in which high frequency
content of reflection events could be considerably emphasized, as expected. The data were further
processed by using a regular data processing system "FOCUS” and the results(stack section) were
well associated with the known model structure. In this context, it is worthy to note that in view
of measuring condition the sweep source would be applied to benefit the penetration of high
frequency energy into the media and to enhance the resolution of reflection events.
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