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Prediction of Pile-Driving Resistance
by the Wave Equation and Residual Stress
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Abstract

A great number of different pile-driving formulas are widely used to determine the load-carr-
ving capacity during driving. However, engineers have been unable to agree on any particular
pile-driving formula because the mechanisms of pile driving action which involves many compli-
.cations such as hammer-pile-soil interaction could not be solved completely in any practical man-
ner.

This paper is presented for the purpose of giving field engineers a reliable analytical procedures
for the prediction of pile-driving resistance without resort to electronic computers based on the
theory of longitudinal wave transmission in conjunction with the wave equation and on the con-

.sideration of the effect of residual stresses induced by reversed friction in pile.
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Fig. 1 Wave Propagation in Elastic Rods
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Fig.2 Stress Wave Propagating in a Pile During
Driving
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Pile with 25% Tip Resistance Distribution of Frictional Resis- Distribution of Residual Resistance-
and 75% Triangular Friction tance in Pile during Driving in Pile during Driving

B
WW?T*FT LS {7
= X

\ Lo

[ - L - Rl
CH| 2 s
L H a8
= 1 8=
= 8E
/\'S"_{
?Lf* ;ﬁ N *ﬁ

(1) Uniform Friction @ Ri/R=90 @ RL/R=25% ® RL/R=50% @ Ri1/R=75%

R =

= T T
i
r ! T

1

3 R-l

g
(2) Triangular Friction @ Ri/R=0 ®@ RL/R=25% @_RL/R=50% @ RiL/R=75%

Fig. 5 Distribution of Frictional Resistance plus Residual Resistance in Pile during Driving.
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