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The Design of Parameters to Improve Actuating Performance in High
Frequency Vibro-Hammer(HFVH) and the Study of Characteristic Propagation
and Attenuation of Piling Vibration
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Abstract

This paper suggests the 2 D.O.F mathematical model of the High Frequency Vibro-Hammer (HFVH),
introduces an experimental method for measuring of the attenuation of piling vibration and proves what
experiments are coincident with the equation of wave propagation. As vibratory installation of piles and
casings has many economic merits in the construction field, most of all contractors prefer to vibratory pile
driving method than the other. Compared to impact pile driving, vibratory installation has the advantage of
reducing vibration or noise pollution and can drive piles under high frequency. Experiments serve estimations
of capabilities and limitations of the HFVH’s excitation force and finding of sensitivity for important soil
resistance parameters. Also, we discuss the HFVH that can drive with three kinds of input waves (triangular,
sine and square wave) and propose the design of parameters to improve actuating performance in it.
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Fig. 1 (a) Vertical vibration of pile using two pairs of
tandem contra-rotating eccentrics, (b) contra-
rotating eccentrics and resultant uni-planar
vibration
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Table 1 The geometric specification of NR

Shear modulus (NR) G=5x10°N/m
R, =0.12m
I, =3.159x10"m*
Center .
Gypmin = 4.656x10° N/ m
) K., =1.372x10° N/m
Cross section of R D013
rubber (NR) max =570
Lax = 7.85%107 m*
Edge
g Gpmax =4.77x10°N/m
K,. =2374x10°N/m
Hole Ry =0.05m
Total stiffness coefficients K om =9-336x10° N/m
Total damping coefficients Cpo = 8.717x10* kg / sec
The height of NR h=0.128m=L
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Table 2 Analysis of the attenuation phase delay

Input Vibration Phase delay
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Table 3 Published geometric attenuation coefficients 7

Wave Measurement
Source . Y
Type Point
Point in Surface Rayleigh Surface 0.5
Point in Surface Body Surface 2
Point at Depth Body Surface 1
Point at Depth Body Depth 1
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Fig. 13 The attenuation relations of velocity with
distance in radial and vertical directions.
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(b) Excitation force according to hammer acceleration

Mass VS Excitation Force
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(c) Excitation force according to mass

Fig. 14 Boundary conditions to improve performance
excitation vibration force
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