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Comparison of the borehole and tomography data in subsidence area
using 3D visualization
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SYNOPSIS : The understanding of underground geologic structures is of great importance for the
surface and subsurface constructions, prevention of natural hazards such as land-slides and
subsidence, and many other areas. To get the information on the geologic conditions, many of
investigations such as geologic survey, geophysical explorations, testings on the physical properties
of rocks, drilling tests and logging, and groundwater surveys are usually conducted, and tremendous
data are collected accordingly. In general, however, these huge amount of data are interpreted in the
individual areas only. If these data are analyzed collectively, much more information on the geologic
conditions can be obtained.

In this study, 3D visualization of borehole logging data is attempted. Borehole logging data are
obtained at the urban subsidence area. To compare the 3D logging data with other geologic and
geophysical data such as resistivity tomography data, interface module was developed. The 3D
visualization of logging data and the comparison with other data can be helpful for the
understanding of underground geologic structures.
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// Part of the borehole data

for all_borehole_data_set
calculate borehole_TM_cordinate and screen_size(sx, sy, sz)
move location(sx, sy, sz) from active borehole to display screen
draw borehole_location, color = yellow
save initial_depth = borehole_location

Eor borehoe_depth_data_set

calculate each_layer_depth_size
( distribution scale = existence_layer_depth - front_layer_depth )

calculate screen_depth_size /] existence_distribution_scale
search color_1 // appropriate existence_layer
draw circle[z] // size = appropriate existence_layer

move next layer
}
// Part of the tomography data
for all_tomography_data_set .

calculate two_borehole_number using existence_borehole
search two_borehole_data at borehole_data_set

using two_borehole_number
calculate nRowSize using nSect and nTotal_size of tomography_data

/* nRowSize = row number,
nTotal_size = total size of the tomography data +/

save initial_borehole_location
mapping 3D_location // consider screen size
save initial_screen_location = 3D_location [ ppQ{sx0, sy0, sz0)]

[ calculate tomography_cell(dx, dy, dz)

initail location(1) next location(2) next location(3)
sx0, sy0, sz0 sx0+ dx, sy0+dy, sz0 sx0+ dx+ dx, syO+dy+dy, sz0
sx0, sy0, sz0+dz sx0+dx, syO+dy, sz0+dz sx0+ dx+ dx, syO+dy+dy, sz0+dz
sx0, sy0, sz0+dz+dz sx0+dx, syO+dy, szO+dz+dz sx0+ dx+ dx, syO+dy+dy, szO+ dz+dz
(*) name to [ pp(Point Previous) = top_location of tomography_cell ]

[ pc(Point Current) = bottom_location of tomography_cell ]

]

for same_depth_tomography_data (nRowSize)

set up initial_location(x,y) (pcl = ppl = pp0(sz0, sy0))
set up initial_starting_depth(sz0)  (ppl.z = pp2.z = sz0)
f{or same_depth_location_tomography_data (nSect)

calculate next_cell_location(x,y) (pc2=pp2=ppl+ (dx, dy))
calculate next_depth (pc2.z = pcl.z = s0+dz)
calculate tomography_color

using existence_tomography_data_set

draw tomography_data_set

using calculating screen_point(ppl, pcl, pc2, pp2)
set up next_location(pp2) = initial_location(ppl, pcl)
/ moving step : to next cell

}
conversing from initial_starting_depth(sz0)
to next_starting_depth(sz0 = sz0 + sz)
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