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Abstract: Many kinds of defects and hidden diseases, including cavities, cracks, mud and segregation of
concrete can be frequently found in underground diaphragm wall because of the engineering characteristics and
construction technology. It might lead to serious engineering safety problems. Considering the block characteristics of
most defects in the underground diaphragm wall, electromagnetic wave tomography based on the minimum supported
focusing functional was proposed and discussed via numerical simulation. Compared with the tomography effects of the
minimum model functional and the maximum smoothness functional, the minimum supported focusing functional can
be more efficient in highlighting the boundary between the defects and the background. Furthermore, the new proposal
can obtain the more exact inversion result which is more close to the real model. The proposal method was also applied
to a physical model, the tomography result reveals that it is possible to locate the defect and give exact relative
dielectric constant. It therefore provides a convenient and reliable approach for the defect detection of the underground
diaphragm wall.
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Fig.2  Electromagnetic waveform records and corresponding first arrivals pick-up

2.1 BRI R EREE R

1 3 (a) A 3(b) 530 R R A% 58 04 fe /M
RUYZ R IO C I 12 0RO BRS04} 224 401X FEL 1 D5 90
OB BAR AT RN UG AR B A5 0, A T
4 DX A S B s Tl 1 K JUART RT3 T A s v 245 2
S i IRER AR AR, S IR IR (S LS 2 5
K, e/ BT pR AT 3] 1) B T 45 S TP AR A L R
B HH e 2920 3.7, BOGIZ sRAS B 1Y S 25
AR B R e, A8 3.6, T H S WA
P A o T8 S E B 5 . R, X Rh

A7 A FH e/ VBRI 32 o 1 5 G M 72 o L VA A
Xof S H PRI AT VA i B

Bl 3(c) Ml MS 3Z AR RS R, 5
AT PR S T8 45 AN ], 36 T H5e /N S R A1 bR
T VA (R ARG A fL R B R 1 0 AR
B EA S BRI AR R T, I, S5 IR A
XA e 220 1, 5 FE BRI A PPk 58 4 —
B, EREEDT A LA — SRS A T 75 S 57
W, X T RESE TR FLULIN X b R AR R AT

R

0 Oor or
6
0.5 0.5F 0.51
5
1 1r 1F
g1.5¢ g1.5F gl.5F 4
3 3 3 )
@
2F 2r 2F 3
2.51 2.5F 2.5F
2
3r 3r 3r
1 1 i ] 1 1 1 J 1 1 L | 1
0 0.5 1.5 0 0.5 1.5 0 0.5 1.5
/m x/m x/m
(a) f/PELRIEZ PR (b) LI ENZ R (c)MSE M

B3 WMAMINRBRREEATRREZEFIHNREER

Fig.3 Tomography results by using different stabilizing functional for single oblique crack zone
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Fig.4 Tomography results by using different stabilizing functional for two block defects
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