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Technical Report:  Preliminary Design of Timber Jetty, Pontoon  and Dredging at Doug’s Boatyard
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1.0 Introduction

A jetty and pontoon is proposed to be constructed in Walls Bay to replace the existing structure
directly off Doug’s Boatyard located at 1 Richardson St Opua. The pontoon should be capable of
berthing a 50ft launch in all reasonable weather conditions.

An approximately 43m long 3m wide pile supported timber jetty will be constructed starting from the
grassy berm at the north side of the beach. It will arch north-west following approximately the same
arch as the natural bulkhead line of the northern end of the foreshore. The head of the jetty isa 4m x
6m timber turning area, which forms the abutment for the 12m long and 1.2m wide aluminium
gangway. The aluminium gangway provides access to a 12m long 4m wide polystyrene filled floating
cancrete pontoon, which will be anchored in place using plastic sleeved driven steel piles. The area
will then be dredged to allow a vessel to approach and berth alongside the pontoon.

This report analyses the sites locality and design considerations as well as the construction
methodology.

4295391






2.1 Beach Morphodynamics
Because the site is a juxtaposition of harder igneous rock at soft sedimentary clays the costal effects
of erosion and sediment transportation are still altering the coast line. Consideration was given to the
location of the site, so that the new structure and construction activities have negligible or minor
impact on the natural beach morphodynamics.

The morphodynamics acting in the proposed bay are a function of two primary morphodynamic
principles- swash and alongshore swash motion

Swash is simply the layer of turbulent water that travels up a beach, this moves material up and down
a beach, which results in cross-shore sediment exchange. However, over the length of beach, breaking
waves create a circulation system where the water-driven shoreward across the surface zone, travels
along the shore and returns to the offshore at the weakest point in the wave front at the centre of the
bay via a backwash mini-rip (as shown in Figure 2). Swash causes erosion of the material away from
the cusp horns (leaving only the hard, coarse material) and depositing it in the bay, from which point
it is then transported out by the backwash.
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Figure 2: Beach cusp morphology (Masselink & Hughes 2003)

When you have beach cusp swash combining with alongshore swash motion this results in a slightly
unsymmetrical beach cusp shape, which is exactly what we see when we look at an aerial shot of the
proposed bay.

This alongshore swash motion is believed to be caused by a current moving N-NW, the presence of
this current was confirmed by Brown (2018) current observations. MetOcean Solutions (2013) also
indicate this current is due to tidal flows on the site; their analysis work also indicated a N-NW
direction.
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3.0 Construction
All different companies within the Total Marine Group will be involved in this construction.

- Total Marine Services Ltd. will conduct all engineering design and project management, as
well as conducting all the construction work on site.

- Total Floating Systems Ltd. will conduct the design and construction of the polystyrene core
concrete floating pontoon.

- Total Engineering Services Ltd. will fabricate all the bracketry and pile guides used on the
pontoon and jetty.

- Total Dredging Ltd. will dredge the site to the required depth and batter angles, and then
dispose of the dredged tailings.

Total Marine will also work with Manson Marine and Engineering Ltd to design and build the
aluminium gangway.

3.1 Design
Please refer to drawing series 0155-0504 Rev 5

The design of the Jetty, Pontoon and Gangway is in accordance with relevant international and
national standards.

- AS-NZS 3962 Guidelines for Design of Marinas

- AS-NZS 3600 Concrete Structures

- AS-NZS 1720 Timber Structures

- AS-NZS 1170 Structural Design Actions

- AS-NZS 1664 Aluminium Structures

- AS-NZS 1665 Welding of Aluminium Structures

- DNV-RP-C205 Environmental Conditions and Environmental Loads

Preliminary analysis suggests the sea state will be as shown in Table 1, for design conditions in
accordance with AS-NZS 1170 for a 50year design life, derived from the JONSWAP wave spectrum
analysis shown in Figure 4.

Table 1: Sea State Parameters for fetch 6 500m, wind speed 35.49 ms*

| Sea state parameter Sym | Value
Significant wave height Hs 1.4613 m

" Zero crossing period Ta 3.04 sec

| Mean period Tm 3.21 sec

| Wave length L 16.46m
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