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Fig.1 First three order mode shapes of intact diaphragm wall
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Table 2 First three order natural frequencies of diaphragm wall with longitudinal damage

w/Hz wiy /M wy - o /% w1/ Hz wp - 0 /%
75.054 40.875 —-45.54 49.145 -34.52
2 105. 690 64.214 -39.24 77.343 -26.82
116.420 70.291 —-39.62 82.663 -29.00

Wb Sz for 110

2 3
Fig.2 First three order mode shapes of diaphragm wall
with longitudinal damage

2 1 45.54% 34.52% 2
39.24% 26.82% 3 39.62% 29.00%
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. H =Hy—-1m=19.0m. 2
K =5.2272 GN/m. 1/4
Hy,=Hy-5.0m=15.0m. 2
K =4.1545GN/m. 3 3
3 1 0.06% 0.45% 2
2.17% 11.73% 3 -0.03% 5.41% . 3

2.17% .
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Table 3 First three order natural frequencies of diaphragm wall with vertical damage

3

w/Hz

om-o o /%

-1 s,
wy/Hz wp/Hz o=@ /%
1 75.054 75.011 -0.06 74.719 -0.45
2 105.690 107.980 2.17 118.090 11.73
3 116.420 116.380 -0.03 122.720 5.41
1
2
2 3 3
2
D, =
1m
2 K =5.4954 GN/m.
174 Dy,=3.125m 2
K =5.4954 GN/m. 3 4
4 3
Table 4 First three order natural frequencies of diaphragm wall with local damage
w/Hz wp/Hz wn-w @ /% wp/Hz on-w o /%
1 75.054 75.309 0.34 72.949 -2.80
2 105.690 105.920 0.22 84.170 -20.36
3 116.420 118.510 1.80 88.719 -23.79
4 1 0.34% -2.80%
0.22% -20.36% 3 1.80% —-23.79% . 3
1.80%
1
2 2
3 23.79%
3
3
2 3
3
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Study on nondestructive detection method for diaphragm wall
of Yellow River dike

WANG Shan-shan REN Qing-wen
College of Civil Engineering Hohai Univ. Nanjing 210098  China

Abstract Owing to the special structure of the diaphragm wall of the Yellow River dike there is still not an accurate
method for nondestructive detection of quality defects of the diaphragm wall. In this paper a vibration theory-based
method was presented for nondestructive detection of the structure of the diaphragm wall. In this method the damages of
the diaphragm wall were determined mainly according to the variation of modal parameters and the dynamic
characteristics of the diaphragm wall and their variation were studied by combination of the field test with numerical
simulation. The result shows that the method is effective for detection of diaphragm walls and that the sensitivity of

detection varies with the type of damages.

Key words Yellow River dike diaphragm wall nondestructive detection damage modal parameter





