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A quasi-analytical solution to longitudinal vibration of pile
with variable sections and its application
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Abstract: The vibration problem of finite length pile with any variable sections under exciting force is developed, in which the influence of the soil
under pile toe and swrrounding pile is taken into account. With Laplace transform, the transmit functions of a pile about velocity and displacement
are derived. Then, by means of Fourier transform, a quasr analytical solution for the velocity response of pile subjected to a semr sine wave exciting
force is developed. Based on the solution, the vibrant properties of pile with sharp reduced or expanded section or continuous variable sections are
studied.
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Fig. 2 The velocity mobility curves and the reflecting wave
curves of a reduced pile
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Fig. 3 The influence of the defective length to the

mobility curves and reflecting wave curves
P 3 S T 4 35 B x5 0 B S i i 4
FIsEm . M 3(a) BT I, B R R B B2 ik, e
2 i 2 DR U S /) U ) A AR 8 T 0 55, T 1) I
SPEN 2R G, SR BRI IR AR A ORI B, e i
FEAR /NS, NS it 2 b oRe e DL IE fff 4 5 7 1 57 B2 119
BFIR . NI 3(h) WL, Bl A SR B B D, HE
SO it b R o Ak P AR AR S S T 32 T R 5, 24 TR P B
KEBUINGE, HARFAE S A0S . R 2t



% 6 ] £

T 5 . AT T B A B 0 1) 4 50 £ 2 T A R 8

657

B BEAR /NI, NS Jik b 7 45 250488 T Ak S S R A9y 351
ARk T Ak 11 S5 S5 U8 TE R 8 T 1) 53, ok R B A S5 S AN B
o BESb, b RRE e R e R AN IR K b 98
FHEVINR R, WERBER A Wi, RIAEAR /N RS2 1E Hh
2 b AR W A S e SR AE B o R B AR I S S 9
PR, AN Ik b B FEE N — B, A5 45 S5TALL f2 S AN 55
Ak S S BN R > — 2

1.2
L0 ‘nl
0.8l
i
0.6 Ht 1 —— T =0.0005s
a ! —em T=0,001s
0.4 !
'
0.2‘} \"‘,
0.0 ""’ e e
(P
_0'2 L L L 1
0 0. 004 0. 008 0.012 © 0.016 0. 020
t
B4 Bkomsn e xR B 0 K7 B £ 79 #29
Fig.4 The influence of the impulsive frequency
on the reflecting wave curves
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Fig. 5 The reflecting wave curves of a pile
with a continously variable section
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Fig. 6 Comparison of the measured curve and the fitted curve
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