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Table 1   Safe Motion Limits (SML) for Older Children and 
Adults (Ages 7 – 65 years) 

Criteria Limit 
Operation (Peak Values)  
Peak Vertical Acceleration 0.1g 
Peak Lateral Acceleration 0.1g 
Peak angle of tilt 6° 

Comfort (RMS Values)  

RMS Vertical Acceleration 



Australasian Coasts & Ports 2021 Conference – Christchurch, 30 November – 3 December 2021 
Dynamic Motions of Piled Floating Pontoons in the Field and the Influence on Postural Stability 
Elizabeth L. Freeman, Kristen D. Splinter and Ron J. Cox 

calibration was undertaken before testing using 
manual calibration whereby the sensors were 
placed in a motionless state and firmware command 
used to trigger gyroscope calibration.  Bluetooth 
connection between the IMUs and log computer 
allowed for immediate data recording of 
accelerations and rotations of the floating pontoons 
as the motions took place.  The accelerations 
recorded were in units of g (gravity, m/s2).  Data was 
recorded at a rate of 50Hz.  Sampling at a rate 
above this caused Bluetooth connection errors.  
Sync mode was used to ensure the IMUs were 
synced and recording at the same time.   
 

Figure 2   Sample Section of Water Elevation Time Series 
For Each Field Site: (a) Cremorne Point; (b) McMahons 
Point; (c) HMAS Creswell; and (d) Orient Point.  A Section 
of Wave Has Been Magnified for Information only. 
 
3.3 User Survey 
During field testing, the public (pontoon users) were 
invited to take part in a 2-minute survey (UNSW 

ETHICS HC20003) ascertaining their level of 
comfort/discomfort resulting from the pontoon 
movements at the three public pontoons: Cremorne 
Point, McMahons Points, and Orient Point.  The 
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4.2 Dynamic Motion Response of Pontoons 
As detailed in Table 1, the motions of the four 
pontoons can be considered in terms of either 
operational-based or comfort-based safe motion 
limits. Both are important to understand the safety 
and comfort of patrons using these public spaces.  
 
4.2.1 Peak Vertical and Lateral Accelerations 
Figure 3 shows the peak acceleration in each axis 
(heave, surge and sway) relative to wave period and 
the operational SML criteria of 0.1g.  Even with 
significant differences between the size of each 
pontoon three out of the four sites exceeded the 
nominated SML even in the mild wave conditions 
presented here.   

 

 

 
Figure 3   Peak in Single (Heave, Surge and Sway) Axis 
of Acceleration Plotted Against Wave Period for Each of 
the Field Pontoons and Compared Against the Safe 
Motion Limit of 0.1g. (a) Heave Acceleration, (b) Surge 
Acceleration and (c) Sway Acceleration. Points 
Represent the Mean of the Two Sensors.  

 
Orient Point recorded the highest peak acceleration 
for each axis (Figure 3abc), with peaks ranging from 
2 to 5 times above the SML guideline of 0.1g
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mild wave conditions the nominated peak SML were 
exceeded at three of the four sites and user 
discomfort was experienced.  Orient Point, the most 
comparable in size and design to previous 
laboratory testing recorded the highest peaks in all 
axes (0.25g (heave), 0.5g (surge) and 0.22g (sway) 
and all surveyed users were uncomfortable.  In 
surge and sway the RMS comfort criteria was 
exceeded at three of the four sites with results 
comparable to previous laboratory data, seen most 
evidently at Orient Point.   
 
The high lateral RMS accelerations were a result of 
the constant ‘bump’ of the pontoon against the piles 
which was also observed in previous laboratory 
data.  Field testing has indicated that the nominated 
SML may underestimate the level of discomfort 
users of floating pontoons experience. Further 
testing at both field and laboratory scale, as well as 
patron surveys are recommended.  
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