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Foundation evaluation based on CSAMT method

CHENG Hui, LI Di-quan, DI Qing-yun, FU Chang-min, WANG Ruo

(Key Laboratory of Engineering Geomechanics, Institute of Geology and Geophysics,
Chinese Academy of Sciences, Beijing 100029, China)

Abstract: Based on the fact that the high-rise buildings are planning to be built in the center of Tangshan city, which is in
the overall reconstruction planning of the city, there is a risk area to build high-rise buildings, gob collapse, karsts
collapse, buried structural fracture zone and ground fissures in this area, which would be the disadvantageous factors for
the construction of the high-rise buildings, the foundation evaluation with controlled source audio-frequency
magnetotelluric method (CSAMT) was executed to find out the potential weak geological structure. Reliable 3D
resistivity sets were gotten in the investigated area. The electric distribution of different profiles and horizontal slices in
different depths were studied, and the district was obtained and confirmed by drilling information. The results show that
the CSAMT detection results can be used to distinguish different types of adverse geologic structure and tectonics, and to
arrange the drilling location rationally.
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Fig.1 Location and geological map of work area

1
30~60 m
F
1.2 km
2 CSAMT
— (CSAMT)
[8-9]
20° 10kHz 0.125 Hz
1 1.5 km
50 km 15~20 km !
20 70
CSAMT
1 (1
) —
. _ [10-16]
CSAMT
— (F7-1 F7-2 (Ex) (Hy) ()

F7-3)



mV/km

4 CSAMT 1563
2
- L 3 0.22 mV/k
Ps = T H, 22 mV/km
f 2
(Ex Hy) 0
DPs
2)
3
H ~ 356 |25 )
f
( )
CSAMT (1) (17-19)
)
®) S GA B
'
) W74 IE
&) !
IS IE
[10-12, 14] !
CSAMT il 2 23 Br RESE ] A
]
40 Q'm R 5 R
20~30 QO'm 2
Fig.2 Sketch of data processes
1 kQ'm
300 m
CSAMT
(MT)
(AMT) 0.01



1564 ( ) 41

4
CSAMT
22
“e 7z CSAMT
H(a) = (I+cos2na/@/w,| | w/2
O0,|a| w/2
CSAMT
o H(e)
7 300 m
20~50 m Q'm
3 CSAMT
4.1 CSAMT
NS320 NS520
NS320 CSAMT 4 NS520
CSAMT 5
4
20~50 m 20~
50 m 40 O'm
4
NS320
4
5
510 610 710
{58 /m
20~50 m
(a) CSAMT ®) 20~50 m 40 Om
3 CSAMT NS320
5
Fig.3 Comparison of before and after processing
2 400~500 m

70~300 m



4 CSAMT 1565
500~830 m
LA f(©m)
0 300
| 280
-50 , %0
, . 2 o
100 ¢. ; i
s 150} ' 120
% ~ i 1%
-200} i &
1 s
-’ - l =
2501 & : K
300 L= : T 0
410 510 610 710 £
S E/m g&;
) H U E SRS [ s
bR R[] i
[ E&maw
4 NS320  CSAMT

Fig.4 CSAMT inversed resistivity section of line NS320

HLPH AL /(2em)
300
280
-50 240
.
g i
5 -150 i
& B
=200 60
0
=250 * kY
: 20
=300 L 1, L m Itl,o
400 500 600 700 800
RS ALE/m
CHUES WRMER
i = ks (S wE
5 NS520 CSAMT
Fig.5 CSAMT inversed resistivity of line NS520
42 CSAMT
CSAMT 6 6
50 m
100 Q'm
F 50
m
F F

Fig.6 Slices map of depth 50~300 m

4.3

(
)
8 1
NS320 NS520 NS320
NS320  NS300
7 7

1) 32.8m



1566

41

2

70~80 m

3

“

-120

T /m

-160

=200

-240

-280

CSAMT

7 NS320

CSAMT

Fig.7 Drilling results in station of line NS320

NS520

M
2

(3) 80 m

CSAMT

4.4

(4) 130~180 m

180 m
80 m

-120

YJE /m

-160

=200

-240}

-280

340

8 NS520

Fig.8 Drilling results in station of line NS500

80 m



CSAMT 1567

As @
B
F (D)
5 CSAMT
9 DDy 3)

',///
// [1 : , .
D ). : , 2004, 35(6):

\ 1014-1018.

/ A D4\ CHEN Can-hua, LIAO Xiu-ying, CHEN Shao-qiu. Explore karst
in different stratas of highway roadbed[J]. Journal of Central
/ South University: Science and Technology, 2004, 35(6):

[

1014-1018.
2] )

1. ,2007, 50(2): 625—631.
WU Zi-quan, YIN Cheng. Application of schlumberger
transverse profiling method to detecting buried faults[J]. Chinese
Journal of Geophysics, 2007, 50(2): 625-631.
o [3] : :
Fig.9 Evaluation zone of working area [J]. , 2006, 21(4):

1296—-1301.
WU Zi-quan, TAN Han-dong, WANG Cheng-hu. Application of
electric resistivity transverse profiling method to detect oblique
faults precisely[J]. Progress in Geophysics, 2006, 21(4):
1296-1301.
(4] , , ,
[J]. , 2002, 24(4):
549-556.
BAI Deng-hai, WANG Li-feng, SUN lJie, et al. Effects of urban
noise on electromagnetic methods[J]. Seismology and Geology,
8 2002, 24(4): 549-556.
[5] ; , . [11.
, 2005, 35(Suppl): 115-118.
YI Bing, ZENG Zhao-fa, LI En-ze, et al. The survey and
research for alive fault in city by electrical prospecting[J].
Journal of Jilin University: Earth Science Edition, 2005,
35(Suppl): 115-118.
(6] ,
[J]. , 2006, 1(1):
41-48.
(1) CSAMT LIU Ting-zhong, FENG Hui. A new electromagnetic method in
urban geological work: The application of CSAMT([J]. City



1568

) 41

(71

(8]

[9]

[10]

[11]

[12]

[13]

Geology, 2006, 1(1): 41-48.

[J]. , 2005, 20(2):
528-533.
WU Zi-quan, LIU Yuan-sheng, LIU Bao-jin, et al. Application of
geophysical method to the precise positioning of urban seismic
mobile moving fault[J]. Progress in Geophysics, 2005, 20(2):
528-533.
Zonge K L, Ostrander A G, Emer D F. Controlled-source
audiofrequency magnetotelluric measurements[C]//Vozoff K.
Magnetotelluric methods. Soc Expl Geophys Geophysics Reprint
Series, 1986, 5: 749-763.
Zonge K L, Hughes L J. Controlled source audio-frequency
methods in
Geophysics. Tulsa: Soc Expl Geophys, 1991, 2(B): 713—809.

s s , . Vo6
[J]. ,2002, 45(5): 1-5.

DI Qing-yun, WANG Miao-yue, SHI Kun-fa, et al. An applied

magnetotellurice[C]//Electromagnetic applied

study on prevention of water bursting disaster in mines with the
high resolution V6 system[J]. Chinese Journal of Geophysics,
2002, 45(5): 1-5.

, s , .CSAMT

(1. , 2001, 16(3): 53-54.

DI Qing-yun, SHI Kun-fa, WANG Miao-yue, et al. Water
resources exploration with CSAMT and high density electric
resistivity method[J]. Progress in Geophysics, 2001, 16(3):
53-54.

s , , .V6 CSAMT

(1. ,2002, 17(4): 663-670.

DI Qing-yun, WANG Miao-yue, SHI
Multifunction system V6 and its effectiveness in CSAMT
exploration[J]. Progress in Geophysics, 2002, 17(4): 663—670.

Kun-fa, et al

[J]. , 2009, 52(1):
275-280.
DI Qing-yun, WANG Guang-jie, WANG Miao-yue, et al.

Frequency response characteristics of target electric property

[14]

[15]

[16]

[17]

(18]

[19]

with long bipole large power control source[J]. Chinese Journal
of Geophysics, 2009, 52(1): 275-280.
1.
, 2005, 24(20): 3631-3638.

DI Qing-yun, WU Fa-quan, WANG Guang-jie, et al.
Geophysical exploration over long deep tunnel for west route of
South-to-North water transfer project[J]. Chinese Journal of
Rock Mechanics and Engineering, 2005, 24(20): 3631-3638.

[3]. ,2008, 51(6): 1917-1928.
DI Qing-yun, WANG Miao-yue, WANG Ruo, et al. Study of the
long bipole and large power electromagnetic field[J]. Chinese
Journal of Geophysics, 2008, 51(6): 1917-1928.

[J]. , 1996, 39(5): 712-717.
WU Lu-ping, SHI Kun-fa. Application of CSAMT to the search
for ground water[J]. Chinese Journal of Geophysics, 1996, 39(5):
712-717.
INDEPTH( )-MT [J1.
31(2): 257-265.
WEI Wen-bo, JIN Sheng, YE Gao-feng, et al. Features of the

, 2006,

faults in center and north tibetan plateau: based on results of
INDEPTH( )-MT[J]. Earth Science, 2006, 31(2): 257-265.
[J]. , 1995, 38(3): 262-268.
XU Shi-ze, LIU Bin. A numerical method for calculation MT
field on a layer model with continuous change of conductivity in
each layer[J]. Chinese Journal of Geophysics, 1995, 38(3):
262-268.
> s > CSAMT
[J]. , 20006, 21(4): 1285-1289.
WANG Guang-jie, WANG Yong, LI Di-quan, et al. The
application of genetic algorithm to CSAMT inversion[J].
Progress in Geophysics, 2006, 21(4): 1285-1289.

( )



