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Attenuation Law of Dominant Frequency of Bank Vibration Excited
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[ABSTRACT] In order to explore the main frequency of bank geotechnical vibration excited by underwater blasting and
its attenuation law in propagation process, dimensional analysis method was applied to establish the functional between
physical parameters that affect the main frequency of blasting vibration, considering the influence of water and geotechnical
medium variation. Combined with the experimental data of underwater blasting vibration propagation on bank and its sur-
roundings in the blasting demolition project of Xiujiang Double Bridge in Yichun City, Jiangxi Province, the formula of
dominant frequency of blasting vibration was solved through regression fitting. The average relative error between the predic-
ted value and the measured value of blasting vibration dominant frequency is 8. 87% , which is smaller than that obtained by
the prediction method without considering the variation characteristics of water and soil media. Results show that, by intro-
ducing the distance ratio of water and geotechnical medium between monitoring point and blasting center, formula deduced
by the dimensional analysis has better accuracy in predicting the dominant frequency of blasting vibration in underwater
blasting.
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Fig. 1 Interface of vibration wave propagation in two media
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Fig.2 Reflection and transmission of vibration wave at

oblique incidence
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Tab.1 Pressure formulas and velocity formulas of incidence wave, reflection wave
and transmission wave of sound wave at oblique incidence
i Sy J&1 HE
a=0, 0
. . COos
)\Ejigz B =90° — or P, :pme/(m—Irl,wusgl.—k])'smgr) v = rpr
Y= 90° Pi¢
a=m-0, 0
N j(wt + kxcosfp -k ysin cos
S B=90° -0, Py =pyel e =
y=90° pic
a=0, 0
N j(wt = kpxcosty — kpysin cosb,
AT B=90° -9, py=p, et =P
y=90° 2515

s, A (4) FTLAFE B8 2 i Y o,
FA SR I8 B4 T i R BE DR BELATE A I s A B i 53
FILRIDE B T S AL AR S
BT LATZSE (3 ) 50 3 HRAR Sl A9
S, DT R M0 2 FR BB I 3 A0

K3 dRahi MKRIAS BE 1

Fig.3  Oblique incidence of vibration wave from

water to rock and soil
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Tab.2 Physical parameters and dimensions in
underwater blasting vibration
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Fig.4 Layout of measuring points (Unit; m)
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Tab.3  Monitoring data of blasting vibration

F5 Q/kg R/m R,/m f/Hz
1* 14.40 53.707 53.707 3.050
2* 120. 10 97.985 26.817 5.490
3* 71.65 126.487 54.358 3.050
4* 120. 10 174. 657 104. 996 6. 100
5* 71.65 101. 897 27.887 3.050
6" 120. 10 148. 946 79.033 6. 100
7* 71.65 200. 251 161. 861 3.660
8  41.50  257.857  198.156  7.320
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Tab.4  Fitting parameters
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Tab.5 Measured and predicted results of dominant

frequency of blasting vibration
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5 3.05  3.986  30.68 3.609  18.33
6  6.10 5.817 4.65 5.550 9.02
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