28 March 2025 | Revision 1

RE: TEA GARDENS BOATSHED
OPPOSITE 23 MARINE DRIVE, TEA GARDENS NSW 2324
STRUCTURAL INSPECTION & ASSESSMENT REPORT
(OUR REF: 241087)

1. PROJECT BACKGROUND

Birzulis Associates were engaged by Crown Lands Department to carry out a structural inspection and
assessment of the Tea Gardens Boat Shed. The boat shed is located on the Myall River and is opposite No. 23
Marine Drive.

The objectives of our structural inspection and assessment were as follows: -

e Carry out detailed site inspection comprising of photographs, measurements and general overview of the
existing structure.

e Provide advice on load limitations (e.g. pedestrian, vehicular) on the structure

e Provide advice if the structure is considered repairable

e Concept advice/sketches of repair options (if considered repairable)

Mark Huckstepp from Birzulis inspected the Boat Shed structure on 24/02/2025.

2. SITE INSPECTION
2.1 General

Birzulis attended the site at approximately low tide - the conditions were sunny, with minimal wind. We were able
to access and inspect all areas of the boat shed and adjacent jetty. The underside (Soffit) of the suspended slab
of the boatshed could only be viewed from the adjacent boat ramp due to the very soft, saturated silt (minimum
depth 300mm) which in our opinion could not be walked on safely. Our inspection was limited to the exposed and
accessible areas of the boat shed and no attempt was made to remove cladding or finishes.
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The boat shed is situated on shore of the Myall River at Tea Gardens, NSW. Access to the boat shed is from
Marine Drive, or from a boat moored at the concrete jetty that floats on the Myall River. The boat shed building is
approximately 11m long and 6m wide, with a 2, wide verandah on the west side and 2m wide deck on the east
(river) side.

The primary structure of the boat shed is a concrete slab, which is supported on the shore side by a concrete
block wall retaining wall, and away from this 450mm diameter concrete piles founded in the riverbed. It appears
that originally the concrete deck over the river cantilevered out over the riverside piles, and that the timber piles
on the river side are not a primary support of the slab. The total slab area is approximately 11 x 8m = 88m? (the
suspended slab extends out an extra 2m for the riverside deck). The external walls of the block shed are
concrete block work with external timber cladding over. The internal walls (for the bathroom) are also concrete
block walls.

The ceiling in the shed is raked. It is assumed that there are timber or steel rafters spanning across the shed to
support the roof but this could not be confirmed during the inspection.

On the southern side of the shed, there is a concrete retaining wall and a concrete boat ramp leading to the river.
On the Marine Parade side of the shed, there is a concrete slab verandah and timber roof over. On the river side,
there is a timber deck (built over the boat shed concrete slab) with a timber roof over. On the northern side of the
shed there is a timber deck, approximately 2m wide, supported by timber piles in the river.

To the north of this deck is an aluminium framed jetty access ramp with timber decking. Floating beside the boat
shed on the river is a concrete decked jetty, Laterally restrained by concrete piles embedded in the river.

Refer to descriptions in the photographs below for further information.

Figure 1: Aerial View of Boat Shed and Jetty (SixMaps — NSW Planning Portal)

Page 2 of 18



BIRZULIS ASSOCIATESvPiy 114

Photo 1: General photo of the boat shed, looking west

2.2 Boat Shed Exterior

The building exterior is in various states of deterioration — the southern concrete retaining wall, Marine Parade

elevation awning and slab, and water’s side awning (roof only) are in good condition. The cladding on the

southern elevation is in deteriorated condition. The cladding on the northern elevation is in poor condition. The

deck on the water’s edge (refer following sections) is in very poor condition.

Photo 2: Existing concrete retaining wall in
good condition

Photo 3: External timber cladding (southern
elevation) in deteriorated condition
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Photo 4: Marine Parade elevation awning is in
good condition

Photo 5: Fascia board deterioration on
northern side of awning

Photo 6: Awning structure is in good
condition, stainless steel fixings in good
condition. Minor corrosion to exposed
galvanized roof bracing

Photo 7: Verandah slab on Marine Parade
elevation in good condition

Photo 8: Roof beam connections are in good
condition

Photo 9: Northern elevation cladding in poor
condition
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2.3 Boat Shed Slab Soffit

The boat shed is built over a concrete slab supported by concrete piles that are 450mm in diameter. It is unclear
how deep these piles extend into the river bend. There are numerous sections of concrete spalling, exposed steel
reinforcement and steel items rusting in the concrete slab. The areas of the slab soffit around the piles were
generally poorly compacted and / or honeycombed. The connections between the concrete piers and the soffit
are generally in poor condition and will require repair if the building is to be reopened. The slab is approximately
200mm thick. We estimate that 10% of the slab has issues that require rectification (primarily to remediate
concrete cancer) — the approx. area is 88 sgm — hence approximately 8-10 sgm of the slab would need repairs.

Photo 10: View from the adjacent jetty towards Photo 11: View from the north side of the boat
the boat shed shed looking under, Slab edge highlighted

Photo 12: Silt under the slab, and general view | Photo 13: Slab soffit and concrete piers (450mm
of the soffit. Retaining wall is in good condition | diameter). There are two rows of concrete piers

Photo 14: Concrete spalling / honeycombing Photo 15: South-eastern corner of boat shed - a
above the concrete piers. Some exposed steel section of the top of the concrete pile appears
reinforcement / embedded steel items with low to have spalled away.

cover observed
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Photo 16: Section of concrete spalling / cancer
over concrete pile (arrowed)

Photo 17: Northern side of slab - Some exposed
steel reinforcement / embedded steel items with
low cover observed. Note the offset of the
concrete pile (likely a construction joint
location)

2.4 Boat Shed Interior

The walls of the boat shed are masonry blockwork — these walls are unreinforced based on the observed stepped

cracking in the mortar joints. The numerous sections of cracking in the block work suggests that the foundations

of the building are not stable and that the building is sinking or has sunk. Other evidence of foundation movement

is the front sliding door — it jams when opening is attempted. The observed cracking and lintel separations are
relatively minor (with the exception for the north-eastern corner) and can be repaired with mortar repointing /
flexible sealants — however, this should only be attempted after the foundations are stabilised. The roof linings

and toilet were observed to be in good condition.

Photo 18: Internal of the boat shed - timber
flooring laid over a concrete slab

Photo 19: Front Sliding door - door itself is in
good condition but jams up when opened
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Photo 20: Southern block wall of the boat
shed

Photo 21: Northeastern corner of the boat
shed - stepped cracking in block walls
(moderate cracking)

Photo 22: Minor separation between the door
lintel / cladding

Photo 23: Minor cracking in the block wall in
south-eastern corner

Photo 24: Cracking in the block wall in the
toilet

Photo 25: The timber floor has been built on a
taper from observing the bottom course of the
block wall
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Photo 26: Max crack width measured as 6mm Photo 27: Max crack width measured as 6mm
wide in north-eastern corner wide in north-eastern corner

2.5 Deck on Water’s edge

The deck on the water’s edge is in poor condition. When viewed from the concrete jetty, it is obvious that the boat
shed structure has sunk into the river, and the timber deck over the slab was added at some time to bring the
floor of the structure up to “level”. However, it appears that the structure has continued to sink after the decking
was added based on the approximate 50mm height difference from this deck to the adjacent deck (the adjacent
deck has also sunk).

Photo 28: Deck on water’s edge — timber Photo 29: Timber pile at deck edge. The steel
structure built over the concrete slab. Note the | angle fixed to the concrete deck (likely when
obvious deflection in the concrete slab originally constructed) has bent as the

concrete slab has sunk. The angle was
observed to be bent down approximately
100mm.
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Photo 30: Deck roof is in good condition

Photo 31: Timber decking / balustrade in poor
condition. No balustrade wire present.

Photo 32: Deck roof is in good condition

Photo 33: Gap between deck and adjacent
deck — evidence the boat shed structure is
sinking

2.6 Deck between Boat Shed and Jetty Ramp

The deck between the boat shed and the jetty access ramp is in poor condition - a corner has noticeably sunk

(this corner is directly adjacent to the boat shed water’s edge deck). The deck is constructed from 190 x 90mm
hardwood joists and bearers, 140 x 45mm hardwood decking over 280mm diameter timber piles embedded into
the river (to depth unknown). The balustrade posts are 90 square hardwood, the stainless-steel balustrade wires

are loose / disconnected, likely caused by different settlement of the timber piles.

Photo 34: Subfloor structure in good
condition

Photo 35: Substructure of the deck, note the
clear settlement of the timber pile on the left
compared to the right
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Photo 36: Timber decking itself is in good
condition

Photo 37: The highlighted corner of the jetty
has noticeably sunk, and the deck is on an
angle.

2.7 Ramp and Jetty

The floating concrete jetty and aluminium framed ramp is in good condition (with the exception of a couple of
decking boards). The rollers which allow vertical movement from tides were observed to be in good condition.

Photo 38: Ramp leading to jetty

Photo 39: Ramp leading to jetty

cutout in a couple of deck boards needs
replacing

Photo 40: Ramp leading to concrete jetty — a

Photo 41: Concrete jetty in good condition
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Photo 42: Concrete jetty in good condition

Photo 43: Tide rollers are in good condition

Photo 44: Concrete jetty in good condition

Photo 45: Tide rollers in good condition
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3. DISCUSSION

Birzulis have not been provided with - or found - information regarding how old the boat shed is. We estimate it
may have been built in the 1980s or 1990s and be approximately 30-40 years old. The front verandah and slab
appears that it was constructed sometime after the boat shed slab, we estimate approximately 20 years ago.

The earliest available Google Earth image is from January 2010 shown below. Note the quantity of boats in the
jetty and cars adjacent to the boat shed.

Figure 2: Aerial View of Boat Shed (Google Earth January 2010)

The ELGAS sign shown in the Street View Image below was observed in the boat shed (indicating the tenant in
2008 was also the last tenant, but the time they vacated is unknown). The pavers at the front have long since
been overgrown by grass.

Figure 3: Street View of Boat Shed (Google Street View February 2008)
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The timber deck on the river side appears in the below 2008 image to be the same as seen in 2025 (however
likely with a complete balustrade)

Figure 4: Street View of Boat Shed (Google Street View February 2008)

Figure 5: Street View of Boat Shed (Google Street View December 2023)
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Overall, the boat shed is in a poor condition and would require extensive rectifications to enable public use. A
discussion of issues (from most to least serious) is below:

3.1 Settlement / Sinking of the Slab Structure

There is clear evidence that the boat shed slab has sunk by at least 100mm from when it was originally
constructed (Refer to the bent steel angle in Photo 29). It has also continued to sink after the floor was “re-
levelled” at an unknown time, this being when a tapered timber deck was constructed over the slab. The tapered
internal deck was measured against the internal blockwork to be approximately 50mm in height difference from
the Marine Parade side to the river side of the building. If this deck was built to be level, this implies that a further
settlement of approximately 50mm (based on the Photo 29 angle) has occurred after the tapered timber deck was
built.

At present, there is a noticeable slope in the boat shed down towards the river side.

In our opinion, the foundations of the building are not stable, and it is likely that further sinking / settlement will
occur. This settlement would likely increase if the loads on the building are increased (i.e. if it is occupied by
people again or used for storage).

It is unknown how deep the concrete piles are embedded into the Myall River. In our opinion, the boat shed slab
is sinking because:

1. The piles are founded on a soil with a very low bearing capacity and final settlement has not occurred.
2. River/ tidal forces undermine the support of the piles.
3. A combination of the above.

Further settlement will increase the eccentric loading on the concrete piles and may eventually cause them to fail
— this would cause the slab (and building) to collapse into the river.

To stabilise the structure, new piles would need to be installed, with these founded deep in the riverbed.
Replacement intermediate piers would also need to be constructed — this would be very difficult (in our opinion
impractical) to construct. In effect, all eight (8) concrete piles would need to be replaced to stabilise the structure.

The block work retaining wall on the shore side is stable, there is no evidence observed that this has moved since
it was constructed.

Refer to the attached sketches in the Appendix for a sketched section of the current condition of the boat shed
and rectifications that would be required if it was to be reopened to the public.

3.2 Deterioration of the Concrete Slab

The soffit (underside) of the concrete slab is in poor condition. There are numerous sections of concrete spalling,
exposed steel reinforcement and steel items rusting in the concrete slab. The areas of the slab soffit around the
eight piles were generally poorly compacted and / or honeycombed and have likely been in this condition since
the slab was constructed.

The connections between the concrete piers and the soffit are generally in poor condition with spalling and
concrete cancer. This would need to be repaired if building is to be reopened as the structural integrity of the slab
over the piles (i.e. punching shear) is unknown. We estimate that 10% of the slab has issues that require
rectification to repair concrete cancer — the approximate area of the slab is 88 sqm — hence approximately 8-10
sqgm of the slab would need repairs.

Repair of the slab should only be considered if the foundations are stabilised (above)

3.3 External Decking / Balustrades

The external decking and balustrades appear to have been “ripped apart” by the settlement of the boat shed slab
relative to adjacent stable structures. The decking and balustrade would need to be rebuilt, but is only considered
practical if the foundations were stabilised.
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3.4 Cracking in Internal Walls

The cracking in the internal walls is directly related to the building settlement and differential settlements. The
observed cracking is up to a “Moderate” damage category to AS2870:2011 Table C1, where doors and windows
stick and weather tightness is impaired. Repair of these walls would be relatively low cost if the foundations were
stabilised (repointing of mortar and flexible sealants).

Extract from AS2870:2011 Residential Slabs and Footings

3.5 External Cladding

The external cladding is in varying condition, from poor on the northern elevation (where it is exposed to the sun),
fair on the other elevations where it is partially protected from the sun. The cladding would need to be replaced or
repainted if the building was to be reopened.

3.6 Accessibility

We note that the current building has no air conditioning and a single toilet. The insulation of the building also is
unknown. It is unknown what use of the building could be if it was reopened. Accessibly requirements for future
use should be considered, as a “compliant” building may be impossible / impractical to achieve (even if the
foundations are stabilised).
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3.7 Deck between Boat Shed and Jetty Ramp

The deck between the boat shed and the jetty ramp is constructed from 190 x 90mm hardwood joists and
bearers, 140 x 45mm hardwood decking over 280mm diameter timber piles embedded into the river (to depth
unknown). The balustrade posts are 90mm square hardwood, the stainless-steel balustrade wires are loose /
disconnected. In our opinion, the timber piles have suffered from differential settlement - this has caused the deck
at the river edge to go out of level, has caused the river end balustrade post to slant, which has then caused the
balustrade wires to rip of out the post (as their run has lengthened).

As with the boat shed structure — in our opinion the foundations / timber piles of this deck are not stable, and this
would need to be rectified if the boat she was to be reopened. In our opinion, it is impractical to fix the foundations
of this deck, and the deck should be fenced off / demolished. The deck is not at a risk of collapse (unlike the boat
shed structure) but should not be used by the public.

3.8 Summary

In our opinion, it is cost-prohibitive to repair the boat shed and allow public use of it to return. In our opinion, the
structure should be demolished, as further settlement could lead to eventual pile failure, causing the shed to
collapse into the river. This would likely damage / destroy the concrete jetty and adjacent boats if or when this
occeurs.

3.8.1 Is the boat shed in its current condition is safe to use?

In our opinion, the boat shed in its current condition is not safe to use. The stability of the structure is unknown.
The external deck is uneven and has a non-functioning balustrade. The section of deck between the boat shed
and jetty ramp should be fenced off to prevent access.

The ramp leading to the jetty and the jetty itself are in good condition and are safe to use. The small section of
missing decking on the ramp should be replaced, and the timber coated with a protective coating (it is beginning
to show deterioration as it is exposed to the elements).

3.8.2 Load limitations on structure

The boat shed is currently empty. In our opinion — no additional loads (e.g. goods storage) shall be placed on the
structure until its foundations are stabilised. However, as previously stated we recommend that the building is
demolished as it is impractical and cost-prohibitive to repair.

There are no load limitation requirements for the jetty ramp or the jetty.

3.9 Structures in good / serviceable condition

The following structures are in good condition, are stable and can continue to be used by the public:

e The aluminium framed / timber decked jetty ramp (minor decking repair required)
e The concrete decked floating jetty
e The jetty lateral restraint piles / tide rollers

The following structures are in good condition and can remain in place / reused after the boat shed is demolished:

e The shore side block wall under the boat shed

e The concrete boat ramp on the southern side of the shed (it is noted that this is redundant and cannot be
used as the concrete jetty is in the way of launching a boat from this ramp)

e The concrete retaining wall adjacent to the boat ramp (there is a small crack in the wall where a drainpipe
turns down into it, but this is not a structural concern)
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Photo 46: Jetty ramp decking should have
this “hole” repaired

Photo 47: Concrete retaining wall adjacent to
boat ramp

Photo 48: Shore side block wall under boat
shed

Photo 49: Concrete boat ramp
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4. STATEMENTS AND RECOMMENDATIONS

Birzulis have inspected the boat shed and adjacent structures — the statements and recommendations for these
structures are below.

4.1 The Boat Shed

In our opinion, a primary part of the boat shed foundations (the eight concrete piles) are not stable and have likely
been unstable since the buildings’ construction. The concrete piles have been slowly sinking into the riverbed. We
have determined that an attempt has been made to re-level the structure by the construction of a tapered timber
deck — however, the structure has continued to sink after this “rectification”. Further settlement will increase the
eccentric loading on the concrete piles and may eventually cause them to fail and the slab to collapse into the
river.

In our opinion, it is cost-prohibitive to stabilise the foundations and repair the boat shed to allow public use of it to
return. In our opinion, the structure should be demolished, as further settlement could lead to eventual pile failure,
causing the shed to collapse into the river. This would likely damage / destroy the concrete jetty and adjacent
boats if or when this occurs.

We recommend that the boat shed structure is demolished within the next five (5) years. We also recommend that
the boat shed is not used to store items, as this would increase the building settlement and increase the likelihood
of pile failure / building collapse.

The block retaining wall on the shore which partially supports the boat shed is stable and does not need to be
demolished. This block wall may be able to be reused to support a new structure if one is proposed to be
reconstructed in this area — however a detailed inspection / assessment of the block wall should be done during
the design phase of any new building.

4.2 The Timber Deck between the Boat Shed and Jetty Ramp

As with the boat shed structure — in our opinion the foundations / timber piles of this deck are not stable, and this
would need to be rectified if the boat she was to be reopened. In our opinion, it is impractical to fix the foundations
of this deck, and the deck should be fenced off / demolished. The deck is not at a risk of collapse (unlike the boat
shed structure) but should not be used by the public.

4.3 The Jetty Ramp and Jetty

The jetty ramp is in good condition, is stable, and can be continued to be used by the public. A small section of
missing decking on the ramp shall be replaced. There are no load restrictions required for the ramp (other than
the original load design / restrictions — these are unknown to Birzulis)

The Jetty is also in good condition, can continue to be used by the public and as above there are no load
restrictions required for the jetty.

If you require any further information, please do not hesitant to contact the undersigned.

Yours faithfully Reviewed By

MARK HUCKSTEPP PAUL GROGAN

Senior Structural Engineer Director

BEng(Mech)(Hons) MEngSc(Structural) MIEAust CPEng NER BE(Hons), ME(Struct), MIEAust, CPEng, NER
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