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Simplified formula for frequency of bending vibration of piles in water

DAI Guo-liang, GONG Wei-ming, SHEN Jin-ning

(Key Laboratory of Concrete and Prestressed Concrete Structures of Ministry of Education, Southeast University, Nanjing 210096, China)
Abstract: The characteristics of bending vibration of high piles in water are discussed by introducing the additional mass. It is
supposed that the mass of some water attaches to the piles and vibrates with them, however it increases the mass of the piles but
doesn’t change their bending rigidity. Thus, the piles can be divided into two parts with different densities. The bending
vibration equations of the piles are put forward based on the D’alembert principle. A group of equations are obtained and solved
by the condition of the continuity of piles and edge-restraints in which the formula of natural frequency of piles in water can be
obtained. The determination of the pile length is analyzed. The comparisons are made between the calculated and measured

values for one pile in Donghai Sea Wind Farm and for two piles in Tsingdao Sea Bridge. The agreed results indicate the

formula has good precision with simple form, which can be applied in projects.

Key words: pile; water; bending vibration; frequency; associated mass
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Fig. 1 Schematic plot for computional model
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Table 1 Parameters of three piles

g1 L L hd  El P

/m /m /m /m /m /GPa /(kgrem®)
"1 5000 4.92 500 1327 1.8 2831 1.096X10*
"2 5900 4.92 500 18.13 2.5 92.53 0.910X10*
*3 8205 11.00 7.10 2320 1.7 21.63 1.015X10*

&2 MAFBMER ST EEMN LR

Table 2 Comparison between calculated and monitored

frequencies
G5 M=/ Hz P58/ Hz AT AR /Y%
“ 3.00 3.19 6.33
# 2.68 2.58 3.73
#3 1.05 0.99 4.76
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Fig. 2 Frequency of vibration versus coefficient ¢ of pile No. 1
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Fig. 3 Frequency of vibration versus coefficient ¢ of pile No. 2
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