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INTRODUCTION

We were commissioned by Transpoi't—SA, and in pai‘ticular Mr Nadio Correani to
carry out pile tests to the Rapid Bay jetty, South Australia.

The object of the testing to determine the condition of the piles and there need for
repairs if required. We proposed the use of our exclusive “Mod-Shock™” system
for the testing and this was accepted by the Client. Data capture was carried out
on the 21st September 2000 and interim reports were issued on the 10% November
2000.

This is the final report and contains the analysis of the data captured on the 21st
September 2000. :

TEST METHODOLOGY

For the testing of the timber piles we used our exclusive “Mod-Shock™ system
and rather than go into lengthy descriptions of the test and its methodology, we
attach as Appendix A, a paper by JS Higgs & DJ Tongue on the methodology of
the Modified Shock Test and Its Usage’s.

TEST METHODS

For the data capture we used a small workboat and moored along side the piles,
identified each pile with an EAR tag as a permanent identification of each pile
and each pile was photographed.

For the data capture we used a horizontal transducer placed on the flat surface of
the pile and then the pile was struck in the same horizontal direction 3 to 4 times
with a 2kg lump hammer. The resultant seismic wave being captured by the
transducer and via a cable stored into a “notebook™ computer for later analysis.

We commenced our numbering system from the start of the jetty, then as
instructed we jumped from row 7 to row 27. We numbered the piles as 30A, this
being the pile in the centre of the jetty and 30B, this being the pile on the West
side of the jetty. In some locations we tested all three piles and numbered them 80
for the East side pile and then 80A and 80B as described before.

ANALYSIS OF RESULTS

Attached as Table 4.1, is a summary table of the results including the most

lmportant aspects of the data and full test results are included as Appendix C.
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Summary Table 4.1
The summary table comprises the following information.

Pile Test No.
This is the reference number given to the pile at the time of testing and as seen on
the EAR tag.

Length of Pile (m)

For the timber piles we have used a standard velocity of 2,500 m/sec
longitudinally and 833 m/sec in the horizontal direction. This is our standard
velocity for this type of pile and it has proved to be correct in the past. We would
consider that the length recorded is within 10% of the actual length of the pile.

We were fortunate in that the pile lengths in feet had been blazed onto some of the
piles and our lengths corresponded quite well with these.

Pile Head Stiffness
This is the “E” prime of the pile measured as a direct measurement of the first part

of the “mechanical admittance plot”, and is similar to a load/deflection graph for a
dead weight load test. This is not always an accurate result as we would desire
and as such is only used to determine the overall assessment of the pile. The “pile
head stiffness (/mm)” is compared to the fwo model stiffness values “E” min and
“E” max. “E” min is a pile model with the pile pinned at its toe but with no
clamping along its length. “E” max is a pile model with an infinite rigid base and
clamped along its length. These models are based on the work carried out by
Davis & Dunn (refer paper, Appendix A). In this instance the pile head stiffness
for a good or even minor defective pile should be above the “E” min, but closer to
the “E” min than the “E” max. For medium to defective piles the “pile head
stiffness” would always be less than the “E” min model. The reduction in
stiffness being due to the defects in the shaft of the pile effecting large reductions
in the diameter or load bearing potential of the pile.

Total Elastic Load (tonnes)
This is the “design” load for the pile, derived by the solution of the wave equation

of motion obtained from the “mechanical admittance plot™ (refer paper, Appendix
A). _

In the solution, two points of deflection against the load are plotted and we have
used the first point on the load deflection graph, The second point is determined
as the “maximum elastic load” and as such is too close to the pile mobilisation to
be used for design purposes or even SAFE waorking load. The first point agrees
very well with results from piles tested in Sydney (refer paper, Appendix A).

We would recommend that for any structural calculations, the load is viewed as
the maximum elastic load for each pile and this is the value used in this column.
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Loss of Section (m) o
As detailed earlier, this is the depth from the top of the pile to the smallest
diameter of the pile, measured using a velocity of 2,500 m/sec for timber piles.

Remarks
A simple “remark” to pinpoint any defects or to determine whether it is a
structurally acceptable pile.

Category
To assist with possible repair programs, we have devised a simple category

system for the piles described below.

Category ]  Good pile, minor defects, usually reduction of section, but good
design loads, generally in excess of 20 tonnes for timber piles

Category 2 Good pile, but with more significant defects, but not drastically
reducing the design load. Once again, design loads in excess of 20
tonnes for timber piles

Category 3 Defective piles, with major defects but still capable of design loads
generally between 15 to 20 tonnes for timber piles. Candidate for
repairs in the next 2 to 3 years,

Category 4  Either structurally redundant or with sufficient defects to the pile to
be replaced immediately.

These categories can are amended to reflect local soil and
environment conditions,

Minimum Diameter Reduction (mm)
This is the smallest diameter of the pile based on a velacity of 833 m/sec for
sound timber,

Therefore, we believe the summary table is a good basis for both use the

Structural consultant to check the structural capability of the pile as well as a
database for a long-term maintenance program. Re-testing at a later date gives the
amount of reduction in mm over the time period as well as loss of “design”™ load
over the same time interval, With this type of information long term asset
Management systems can be adapted. This reduced diameter is an equivalent
diameter the remaining structural area of pite.

Full Test Resulss

from the top of the pile.
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We also mark the sea bed and this was determined as a length from the top of the
pile to the sea bed, we were given the water depths by the clients representative
and as such are only mean levels. :

On the right hand side below the 2D model is a list of parameters and they are as
follows:-

MSL, Mean Sea leve! for this project as measured below
the top of the pile

Sea Bed (m) The depth from the top of the pile to the Sea bed,
minus the MSL, so a Sea bed of 8.0m is in fact the
1.5m to MSL plus the depth of water giving a depth
of 9.5m sea bed depth.

Diameter (mm) This is the diameter measured at the hit point and
used in the calculations. |

Length (m) This is the total length of the pile using the standard
velocity of 2,000 m/sec for timber piles.

Long V ms & Trans -V ms
This is the velocity in the longitudinal and
transverse direction used in the calculations.
Generally in this case 2,000 m/sec for timber piles
longitudinally and 833 m/sec horizontally for timber
piles.

Opposite this parameter is the admittance plot, named the Shock Test. As
a general guide a symmetrical wave form indicates a good pile, Any large
peaks or numerous peaks indicate reductions or eplargements to the pile.

the solution of the wave equation of motion of the pile, with settlement in
mm as the “Y” axis and load (kN) in the “X” axis. Below the graphs are
the values from the load/deflection graph and as discussed in this chapter
we have adopted the first point on the graphs as the “Design Load”,

Finally, there is a table below, which gives the smallest diameter as
“diameter m” in relation to the length (m), which is the depth from the top
of the pile. Bending moments are calculated but as yet these values have
not been verified and we only include them at this stage of interest

purposes only.

At the bottom Left hand side of the form is a graphical plot of the
measured stiffness compared to the model stiffness’s of the Max and Min
models. We also include a simple comment on this result such as caution.
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4.1  Summary Table of Resulis
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Iﬂtegrity Testing Pty Limited

CONCL USION

As can be seen from the results in Table 4. 1, the majority of the piles have been
adjudged as being category 3 or 4. The reason for this Category 3 being that the
piles have all deteriorated below the cross bracing well in the tidal zone. We

believe the reductions are due mainly from worm attack, but also by attrition from
the severe weather conditions prevalent in this area,

It is our considered opinion that the majority of the piles are in need of repairs or
replacement or serious redundancy of the jetty could occur in the near future,
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