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A case study of 3D seismic reflection imaging in an area of ground

subsidence

Kwang Beom Ko and Doo Sung Lee
(Imaging Technology Research Laboratory, Hansung University)
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Abstract: In order to visualize mine cavities, 3D seismic reflection data were acquired at
the ground subsidence sites near Nampung coal mine area, Neukguri, Dogye, Samchuck.
Full range 3D array with complete range of azimuths on the bins was considered in the
data acquisition design. Because of poor S/N data, we estimated the stacking velocities
by CVS method, and we estimated the shot and receiver statics on the shot and receiver
stack data. We could confirm that features of ground collapse that were expected from
the subsidence. In order to visualize the cavities, we need to apply more sophisticated
processing schemes, such as velocity analysis, residual statics correction.

Keywords : 3D seismic reflection, ground subsidence, full range 3D array
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Fig. 1 Location map of study area in Dogye, Kangwon.
In the area of seismic profile, Jangsung formation

is exposed(After Coal Industry Promotion Board, 1999).
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Fig. 2 Geologic cross-section map of study area.

Three to five beds of coal are in the Jangsung formation

with thickness of about 1.5m to bm.
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Several faults, such as Jungbu and Oship faults are developed

(After Coal Industry Promotion Board, 1999).
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Fig. 3 The location of survey area.

(After Coal Industry Promotion Board)
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Table 1. 3-D data acquisition parameters

- Survey area : ZUE AHA] EAS 578 @857 F 2

- Data acquisition equipment : Geometrics Strataview(24 channel)

- Survey methodology : 3-Dimensional shallow seismic reflection method

- Object of survey . To establish suitable 3-D data acquisition parameters
To propose the successful visualization of mine cavities

3-Dimensional data acquisition parameter setup

- Source type : 8kg sledgehammer

- Number of vertical stack @ unit stack

- Geophone to be used : 28Hz geophone

- Survey array : Typical cross-line array(Full range 3D array)

- Number of channel : 48 channel (trigger sync. Strataview 24 channel 2 system)

- Sampling interval : 0.5msec

- Record length : sufficient for length of 0.5sec

- Geophone spacing : bm(inline)

- Interval between geophone line : 5m{crossline)

- Shot spacing : 1mf(crossline)

- Interval between shot line : 2m(inline)

- Size of common-cell(bin) : 0.5m(crossline) by 1m(nline) in array design.
Im{crossline) by 1lm(inline) in data processing.
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Fig. 4 Source - receiver template.
Four parallel receiver lines with 12 geophones
were deployed. Source and receiver lines were
orthogonal each other.

Shading is the bin coverage by unit template.
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Fig. 7 Source and receiver geometry of entire survey area.
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Fig. 9 Distribution of number of bin fold over the entire survey area.
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(¢) azimuth of 120 and 180, 300 and 360 degree
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Fig. 15 Examples of stack section in the subsidence area, Dogye.
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(a) crossline 122 profile(no ground subsidence)

(b) crossline 148 profile(having steepest gredient of subsidence)

(c) crossline 175 profile(subsided, but flat line)
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