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High Resolution for Shallow Seismic Reflection
(Applied to the Underground Cavity)
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ARde AAHAT A A @ ST R Ao ot 35T e & &3
A9 A2 (Acoustic Impedance)= Z4§ @& 2438S Bojzgu)

The high resolution studies for shallow seismic reflection are carried out using 24-channel
seismograph and the high sensitivity geophone(50-500Hz). In order to study the underground
structures such as small faults, fractures, cracks and cavities, it is of great importance to enhance
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high resolution of the seismic records for the targets vertically and laterally. In analysis of high
resolution seismic reflection, Nyquist frequency(Fx) should be lager than the highest frequency
in the records and the highest wave number should not be exceed the Nyquist wave number(1/2
Ax). The highest frequency above the Nyquist will be removed using low pass filter or anti-

alias filter. The trace interval Ax should be taken into account so that the hi

can be less than 1/2Ax.

-vave number(f/v)

The Fraunhofer diffraction of a hyperbola seismic section above the tunnel appeares on the
common offset method, and little first arrivals of direct wave on the single-end shooting, delayed

strong impulsive reflections are also shown above the tunnel
Ray Method(Cherveney and Psencik, 1983) also represents the same results that the reflected
waves from the tunnel are delayed and single impulsive with little first arrivals, while transmitted

waves through the tunnel are delayed with low frequency.
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(A&7, 1993).
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Fig. 1 The seismic exploration sile for -the ljhderground funnel.
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Fig. 2 Reflection Seismagrams for the Single-end shoofing above the Palgok Tunnel. The bright Spof indicated by an amow

represents the strong reflection from the covity.
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Fig. 3 Refiection Seismograms for the Common Offset Method without digifal filiers above the Palgok Tunnel. The amow indicates
a bright spot representing the strong reflection from the coviy. Low frequency waves due fo the absence of low-cut
filters.
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Fig. 4 Reflection Seismograms for the Common Offset Method with digital fitters above the Palgok Tunnel. The arow indicates
a bright spot that is reflected from the cavity. It is a delayed and hypemolic shape. Low frequency waves disappeared
due fo the obsence of low-cut fillers.
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Fig. 7 The Synthefic Seismograms for the underground funnel model using Ray Method. B, C and D, E represent the amivals
of transmitted and reflected waves through and from the cavity. A indicates amivals of reflected waved fom the bedrock.
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Fig. 8 The Sythefic Seismograms for the underground tunnel model using Ray Method. B, C and D, £ represent the amivals
of fransmitted and reflected waves through ond from the cavily, A indicates of reflected waves from the bedrock. The
inferval befween each receiver is wider than that of Fig, 7.
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