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Development of a New Software for 3D Visualization of Geological Data

in Tunneling from Design to Construction

Seongjung Kim, Yosoon Choi, Hyeong-Dong Park* and Gyu-Jin Bae

Abstract : In this study, new software for 3D visualization of geological data was developed for a tunneling industry.
The software can visualize various types of geological data such as borehole, electric resistivity, seismic velocity,
estimated 3D RMR, face mapping, etc. which can be obtained from design to construction stages in a tunneling
project. By using the OpenGL (Open Graphics Library) and optimized spatial data structures (e.g., Octree), the
performance of 3D visualization could be improved significantly. The developed software was successfully applied
to a recent tunneling site. This paper describes the concept and details of the software development and
implementation.
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Field Name Data Type Field Name Data Type
ID Long TOPELV Double
X Long DEPTH Double
Y Long HoleName TEXT
z Long RMR Long
(a)

Field Name Data Type Field Name Data Type
D Long D Long
X Long X Long

Y Long
Y Long 2 Long
z Long Veolocity Double

(b) (e)

Field Name Data Type Field Name Data Type
ID Long CubeSize Long
X Long RMR Long
Y Long GRADE Long
z Long CONFI Long

(d)

Fig. 4. Data structure of tunnel geo-information. (a) Bore-hole data, (b) Digital elevation data and Interface of rock, (c)
Geophysical data and (d) Rock classification data.
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Fig. 5. 3D rendering method of geo-information
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(a) Vertex model

(c) Surface model

(b) Wireframe model

(d) Solid model

Fig. 6. Four types of 3D graphic model
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Fig. 7. 3D visualization of tunnel geological information
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Fig. 8. 3D visualization of geological data which can be acquired under construction
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(a) Voxel database

H
i)
i)
Jo
m
AC)

B BE AA e e ARE
o] 2ol AAAC g BY ghe
oras

Falole}. b x|shgrrel obd

Ol
)

fr K
I
I
1o

2
o

¥

10 oft ot
ol
ol

N

s

AT ox

oH,

-

AA7
qolt}. Eak,
171 gJt dlo]

- -

339 ARE B o S &
(o]
=

iy
4
E
>
N
e
o,
°
N
-
ol
)
1o
N
i3

3l

o
ol

i)

TR UL BEHT 9
o ST 27]9] AAER A
SEe| mue ot 27]9) A4
ofc). wheh B4 mele] B9 A%
P) ahizel, dole) Aelg et o
| ulwa s, A A5 2719 o
2 Wee By Bavt s el Uk 12
Aol U BAEo] dbHoR ekt 49
e A1 HolEES SR Belshol At
FUTH B4 grol Wl AR thaAl v

O

ﬁ_
o
ja)
flo
Iz
i
3

L=

[

et i

w2 CLo o ofn wet fr oz
s
of
o
ol
—_
rr
iz

o H

>~
o

-
Woegh f2 o
o

]_

o

N N, O
N

ol r_l:Z

l.m £l ;}g rr
r_‘; iy o

]_

ot

> oX

o mdomy O
o 2 rlo
=

(b) Octree database

Fig. 9. Structure of Voxel and Octree database



(a) Voxel database

(b) Octree database

Fig. 10. 3D visualization of Voxel and Octree database
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