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ANALYSIS OF THE RECORDED STRAIN WAVEFORMS IN
OFFSHORE STEEL PIPE PILES

By Toru SmiBaTta, Hideo SEKIGUCHI,
Tatsunori Matsumoto and Katsutoshi Kita

Synopsis

This paper is concerned with the wave-equation assessment of the drivability of
a large-diameter, open-ended steel pipe pile that was actually driven, by means of a
diesel hammer, deep into the deposit of alluvial and pleistocene clays. The analysis
procedure makes full use of the theory of one-dimensional elastic wave-propagation,
and is specifically based on the two-point strain-gauge method. Close examination is
first made of all the strain waveforms available for a single blow of the hammer at
the final stage of pile penetration into the thin layer of dense sand. The analysis
clearly shows that the propagation of the strain waves obey the theory of elastic
wave-propagation, along with the wave velocity of 5200 m being identified. The
analysis also shows that the sharp decay in the peak amplitude of the strain wave-
forms observed in the lower 4 meters of the pile is due to the reflection of the pre-
cursing waves at the pile tip as the tension waves. The two-point strain-gauge
method is then applied to predicting the displacement of the pile head as a function
of time during a single blow of the hammer, and the results are shown to compare
favourably with what was measured on the site using a manually tracing technique.
Furthermore, the application of the two-point strain-gauge method reveals the real
efficiency of driving to be as low as 0. 22, compared with the commonly assumed
value of 0.5. It is noteworthy that the real efficiency of 0. 22 when combined with
Hiley's formula resolves significantly the reported over-estimation of the bearing ca-
pacity of the pile in terms of Hiley’s formula with the assumed driving efficiency of
0.5.
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Fig. 2. Schematic location of test site.
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