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Three—dimensional resistivity imaging for site investigations
in civil engineering

Seung-Hwan Chung®, Myeong-Jong Yi, Jung-Ho Kim, Seong-Jun Cho, Yoonho Song

(Potential & Geoelectric Group, Korea Institute of Geology, Mining & Materials)
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Abstract: Recently resistivity survey is widely used for site investigations in the field
of civil engineering. Since such application area requires accurate interpretation tools
especially in the area of complicated geology and rough terrain topography, we
developed a three-dimensional (3-D) resistivity inversion code, which can reconstruct
real earth structures. Furthermore, the inversion code gives resolution-enhanced images
by applying the ACB(Active Constraint Balancing) method. With the help of this
inversion code, 3-D resistivity survey is now used as new techniques for site
investigations in civil engineering problem. By imaging the 3-D resistivity distribution,
we could get useful informations such as depth distribution of basement rock,

distribution of weak zone, fractures and cavities which is crucial to civil engineers.

Keywords: three-dimension, resistivity, site investigation
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Fig. 1. Three-dimensional finite element mesh system which incorporates the rough

terrain irregularity. Thick lines shows the inversion block of constant resistivity.
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Fig. 2. Numerical experiment for topography effect in the 3-D resistivity imaging.

(a) simple earth under the rough topography area,
(b) 3-D resistivity images when topography was not implemented.

(¢) 3-D resistivity images when topography was included in the inversion
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Fig. 3. 3-D resistivity imaging versus conventional 2-I) resistivity imaging.
{a) 2-D resistivity image obatined by 2-1) inversion and topography correction -
(b) 2-D resisitivity distribution extracted from 3-D resistivity image which was
obtained by 3-D resistivity inversion with topography
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Fig. 4. Location map of the survey lines in the Highway construction site. Survey lines
were chosen to cover the pier locations of the bridge which would be constructed
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Fig. 5. Plots of two dimensional resistivity structure
survey lines.

o
P

Ho

=0 Ao o4

w

jl

il
=

Bl

—_
o

2 A

B

i3

7t A= Sl o

AMe] 7| REAAY V| 2AERE AFEE AT

n)
or

=y

_—

)

=
s
ﬂxwo

—_.—

X

__29A



Resistivity (ohm-m}

45 m depth

Depth {m)

(b)
Fig. 6. 3-D resistivity images obtained by 3-D inversion of survey lines in zone A.
{a} Depth slice map of 3-D resistivity distribution. Also shown are the pier

locations which would be constructed.
{b) Basement rock topography from 3-D resistivity image. The region which

have the resistivity value over 100 chm—m was set as the basement rock.
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Fig. 7. Location map of the survey lines in the Highway construction site. Survey lines

were chosen to cover the pier locations of the bridge which will be constructed.
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Fig. 8. 3-D resistivity images obtained by 3-D inversion of data set for the survey lines

in Fig. 7. (a) depth slice images (b) 3-D view of basement topography from

resistivity distribution.



TH IF FAEFS we 2L Qe T Y ol ddE okd AFzAEIAE B

T oo) Ao Mt A Bz wUseh BAE o) FUZ oW, 53 ANT 7)wgd 2

A e FARHA o)} 22 o]zt EXFhE AR w7 P4 R w27 PS5 FHF

of At Eo] e AlF FZot AL ZBFHE THY ddl o wdMe Zo] s
!

=
a
G2t o] ojgujel REE WA tiel AsFEel Wy

paca
ir
o
S
S
Q
=
5
8
o
oy
lo,
2
N,
o
2L
o
)
tlo
N
S
)
s
etad
H
]
2l
r >
Of
o
2
N
r]I
u2
el
fjs
[O0]
28
rio,

o
= i
e
o
pu
2
=
o
ok
o
ox
b
)
X
=
o2
lo
(9
gt
>
b1
e,

AFA o) Ao} ARtFY xA}

TN 1 Ao zA Z3dd Fadde] AFHHAPAM Il BE HFAHo|
SAHNG. olg HFAEY 7I2HA EAIL JHBA HA F3o] o] Foi AZHE

& AE7F Az Frse] QA Fevked glon, o] - o]

2. 0483 F94 A2H S 98 A= Astehne

Fig. 9. Location map of the survey lines in the abandoned coal mine area.

_33_



Resistivity

{ohm-m}

Fig. 10. 3-D resistivity images obtained by 3-D inversion of data set for the survey
lines in Fig. 9.
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