THIS PROJECT SEEKS TO EXPLORE THE BALANCE BETWEEN PRAGMATISM AND LIVABILITY
WITHIN THE GROWING FIELD OF EPHEMERAL ARCHITECTURE. WITH AN INCREASE DEMAND e e, N>

IN SOCIAL HOUSING, THIS SOLUTION-BASED DESIGN IS POSITIONED BETWEEN READILY L e———, AWALED ="
PREFABRICATED, EASILY DISMANTLED AND RE-ASSEMBLED STRUCTURES THAT CREATE A N e P
RELATIONSHIP OF ARCHITECTURAL AND STRUCTURAL COMPONENTRY TO EXPAND THE | ANNART

POSSIBILITIES OF TRANSPORTABLE AND MODULAR HOUSING.

THE DRIVING ARCHITECTURAL CONCEPT SETS OUT TO CREATE HYPER-FLEXIBILITY BUILDING
SYSTEMS THAT ALLOW FOR ADAPTATION TO VARIOUS CONTEXTS AND USES BY ADOPTING
THE STRUCTURAL INTEGRITY INSPIRED BY PRINCIPLES OF AN EXOSKELETON THROUGH AN
ARCHITECTURALLY GESTURED SPACEFRAME. THE EXOSKELETON PRINCIPLE PRESENTS THE
BEST CASE IN ACHIEVING AN ADAPTABLE HOUSING SOLUTION BY EXPOSING THE BUILDING
STRUCTURAL SYSTEM INTO A TYPE OF SKIN THAT CAN BE PREFABRICATED AS A MODULAR \
COMPONENT WITH FLEXIBLE JOINTS THAT IS EASILY DISMANTLED AND RECONFIGURED AS EXOSKELETON 7 T 7
REQUIRED. THIS CREATES A STRUCTURAL DEFENSE THAT CAN RESPOND TO GROWTH BY
ADJUSTING ITS PRIMARY CONTROLS SUCH AS HEIGHT AND ORIENTATION DEPENDING ON

THE SPECIFIC SITE SITUATIONS. A PREFABRICATED ARCHITECTURAL SKIN
AND STRUCTURAL SPACEFRAME  WITH

EXPOSED FLEXIBLE JOINERY THAT IS EASILY
THE PROJECT IS SITED IN A GREENFIELD SITE IN BAYSWATER, WESTERN AUSTRALIA AND AIMS DISMANTLED  AND  RECONFIGURED

TO ACHIEVE A DESIGN OUTCOME THAT IS COHERENT TO THE FUTURE TOWN PLANNING DEPENDING ~ ON  THE = SPECIFIC  SITE
SCHEME IN ACHIEVING AN ATTRACTIVE STREETSCAPE APPEAL THAT ACTS AS A SEAMLESS SITUATIONS.
TRANSITION BETWEEN THE MIXED USED CORE AND FRAME PRECINCT. THE PROPOSED

EXOSKELETON SPACEFRAME ACTS AS A PRIMARY INTERFACE WITH THE OUTSIDE WORLD

IN PRESENTING THE BUILDING'S CHARACTER. THE CONSTRUCTION OF A SPACEFRAME

SYSTEM AND ITS FLEXIBILITY OF THE BUILDING SYSTEM ALLOWS FOR THE MODULE AND

FLOOR PLATES TO BE CONFIGURED ACCORDING TO THE EXISTING SITE CONDITIONS TO

RETAIN EXISTING TREE CANOPIES FOR A MORE SUSTAINABLE DRIVEN SOLUTION THAT LEAVES

MINIMAL FOOTPRINT ON THE RETIRED SITE. THE OVERALL BUILDING DESIGN IS COMPLETED

WITH A SERIES OF COMMUNAL SPACES AND LANDSCAPING THAT WEAVE BETWEEN THE

APARTMENT UNITS TO CREATE A LIVABLE COMMUNITY THAT BLENDS THE RELATIONSHIP

BETWEEN INDOORS AND OUTDOORS.

FLOOR PLATES

FLOOR PLATES ARE INDEPENDENT FROM
STRUCTURE AND CAN BE POSITIONED
FREELY FOR FLEXIBLE RECONFIGURATION
OF BUILDING MASSING AND LAYOUT
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IS ADAPTABLE TO VARIATING SITE == =l
CONTEXTS AND CONSTRAINTS BEOmRG
MODULES
PLUGIN MODULE SYSTEM IS SLOTTED INTO
THE SPACEFRAME TO CREATE A SERIES OF
USABLE SPACES
LIVABLE COMMUNITY

POCKET COMMUNAL SPACES TO
ENCOURAGE SOCIAL COHESION
AND COMMUNITY VIBRANCY

CONNECTION TO NATURE

INTEGRATED  GREENERY  AND
LANDSCAPE QUALITY

LIVING MODULE‘ :



ASSEMBLY

ASSEMBLY OF STRUCTURAL SPACE
FRAME AND PLUGGING IN OF MOD-
ULE WITH AND COMPLETED WITH ON-
SITE FINISHES
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OFF-SITE PREFABRICATION

PREFABRICATION OF MODULES AND
SPACE FRAME COMPONENTS TO BE
READILY TRANSPORTED AND ASSEMBLED
ON SITE

HYPER - FLEXIBILITY

PRELIM SITE-WORKS

PREPARATION OF SITE AND CONSTRUCTION
OF CUSTOM SITE-SPECIFIC DESIGNS  (EG.
MANAGEMENT OF LEVELS, CIRCULATION,
OTHER EXISTING SITE CONDITIONS)

CLIP-ON WALL CLADDING

FIBRE CEMENT SHEET
METAL CLADDING

POWER FLOOR PANEL

TIMBER FINISHING
CARPET

SCREENING

PERFORATED METAL FABRIC
CLIMBER PLANTS ON TRELLIS STRUCTURE

/ TRANSPORTATION

TRANSPORTATION OF PREFABRICATED
BUILDING SYSTEMS AND MATERIALS TO
SITE
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STEEL BEAM CONNECT- &
ED TO SPACEFRAME

EFFICIENT PLUMBING
SYSTEM

_SECONDARY STEEL |
STUD  SYSTEM  TO
MODULES

CLIP-ON__FLEXIBLE
WALL FINISHES

HEBEL POWER
FLOOR PANEL

THE TYPE OF MATERIALS AND SYSTEMS SPECIFIED AIMS TO MEET SUSTAINABLE CRITERIA SUCH AS A PROLONGED LIFE-CYCLE AND
READILY PREFABRICATED AND FIXED WHILE LEAVING MINIMAL FOOTPRINT ON RETIRED SITE

HEBEL POWER FLOOR +

[l AUTOCLAVE AERATED CONCRETE PANEL FROM
RECYCLED MATERIALS DURABLE WITH DIFFERENT FINISH
OPTIONS

[1 HIGH STRENGTH, LOW DENSITY

[1 HIGH THERMAL INSULATION AND AIR-TIGHTNESS UP TO
35% ENERGY SAVINGS

[l RECYCLABLE AND USES 60% LESS EMBODIED ENERGY

[l FAST MANUFACTURING WITH EXCELLENT LIFE-CYCLE
COSTS

FIBRE CEMENT CLADDING

[l MADE FROM NATURAL INGREDIENTS AND RECYCLED
WATER

[1 DURABLE AND LOW MAINTENANCE& EMBODIED ENERGY
[ INCREASED SPEED CONSTRUCTION AND EASY
INSTALLATION

PNEUMATIC ELEVATOR

1 DOES NOT REQUIRE PRECONSTRUCTION SHAFT AND CAN
BE EASILY INSTALLED ONTO FINISHED FLOOR SURFACE

0 MINIMAL CARBON FOOTPRINT AND ENERGY
CONSUMPTION

BATHROOM MODULE
[ BATHROOM MODULES SERVING DIFFERENT UNITS ARE
STACKED VERTICALLY FOR EFFICIENT PLUMBING
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THE EXOSKELETON SPACEFRAME ACTS AS A PRIMARY INTERFACE
WITH THE OUTSIDE WORLD IN PRESENTING THE BUILDING'S
CHARACTER. THIS CREATES AN EXCITING FACADE OPPORTUNITY
PROVIDING A SLIM  ELEGANT APPEARANCE TO STREETSCAPE
ONLOOKERS AS WELL AS ENHANCING A CALMING EXPERIENCE
THROUGH A PLAY OF SCATTERING DAYLIGHT. THE OVERALL BUILDING
IS COMEBLEEBDTHROUGH A SERIES"OF COMMUNAL OPEN SPACES
THAT BRING CLOSENESS TO NATURE AND OFFERS VIBRANCY WITHIN
THE COMMUNITY.

TRAM LINE

RETAIN EXISTING TREES

BUILDING MASSING CONFIGURED TO RETAIN

/ EXISTING TREE TO BE CONVERTED INTO
BIN ROOM i ‘ ‘ COURTYARD SPACES THUS LEAVE MINIMAL
o IMPACT WHEN SITE IS RETIRED.
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SECTION

COMMUNA
LOUNGE
Q)

GREEN BUFFER

LANDSCAPING ON SITE BOUNDARY FOR VISUAL
PRIVACY AND SHADING

GROUND FLOOR

SUBTRACTING VOLUME

A SERIES OF POCKET COMMUNAL SPACES THAT i
BLEND RELATIONSHIP BETWEEN INDOORS AND
OUTDOORS

NORTH ELEVATION

COM%YQNAJ\

TERRACE (| : INTEGRATED GREENERY

LANDSCAPING STRATEGY FOR ADDITIONAL
GREENING OF BUILDING SCHEME ] m

k|

2

FIRST FLOOR VIEWS WEST ELEVATION
MODULE OPENINGS ORIENTED TOWARDS
GREENERY TO ENHANCE CONNECTION TO
NATURE

SECOND

FLOOR
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LEGEND
GENERAL

EXTENT OF WORKS
——

EXTENT OF WORKS

BUILDING SETBACK FROM BOUNDARY

BUILDING SETBACK

BUILDING LINE OVER/ VOID SPACES

EXISTING TREE TO BE RETAINED SHOWING CRITICAL
ROOT ZONE (CRZ). REFER TO SPECIFICATION FOR
PROTECTION REQUIRED FOR DURATION OF THE
WORKS AND PERMISSIBLE WORKS WITHIN THE CRZ.

PROPOSED TREE
EXTENT OF VEGETATION
FURNITURE
FIXED FURNITURE TYPE 1

Dy PLANTER TYPE 1

]
) PLANTER TYPE 2
]

LIGHTING FIXTURES
O LED DOWN LIGHT IN COOL WHITE
O LED DOWN LIGHT IN WARM WHITE

BDL2

PENDANT CEILING LAMP IN WARM WHITE

BCL1

FIRE DETECTION FIXTURES

SMOKE DETECTOR

MECHANICAL FIXTURES
AIR CONDITIONER
— EXHAUST FAN
®

S? CEILING FAN

PAVEMENT TYPE 1 - 600MMX600MM GRANITE TILES
REFER TO MATERIAL SCHEDULE

PAVEMENT TYPE 2 - COMPOSITE DECKING
REFER TO MATERIAL SCHEDULE

PAVEMENT TYPE 3 - POLISHED CONCRETE
REFER TO MATERIAL SCHEDULE

PAVEMENT TYPE 4 - PEBBLE STONE PAVING
REFER TO MATERIAL SCHEDULE

PAVEMENT TYPE 5 - PERMEABLE PAVING
REFER TO MATERIAL SCHEDULE

PAVEMENT TYPE 6 - ARTIFICIAL TURF
REFER TO MATERIAL SCHEDULE

PLANTING TYPE 1 - LOW SHRUB PLANTING

PLANTING TYPE 2- GROUND COVER PLANTING

PLANTING TYPE 3- MEDIUM SHRUB PLANTING

CEILING TYPE 1 - TIMBER BOARD
REFER TO MATERIAL SCHEDULE

CEILING TYPE 2 - PLASTERBOARD
REFER TO MATERIAL SCHEDULE

CEILING TYPE 3 - TIMBER VENEER PANELS
REFER TO MATERIAL SCHEDULE

EXTERNAL CLADDING AND FINISHES

FIBRE CEMENT CLADDING - CEMINTEL TERRITORY
WFC-01 REFER TO MATERIAL SCHEDULE

FIBRE CEMENT CLADDING - CEMINTEL ENDEAVOUR
WFC-02 WEATHERBOARD REFER TO MATERIAL SCHEDULE

METAL CLADDING
WMC REFER TO MATERIAL SCHEDULE

PERFORATED METAL FABRIC - GUNMETAL
WPM-01 REFER TO MATERIAL SCHEDULE

PERFORATED METAL FABRIC - GOLD
WPM-02 REFER TO MATERIAL SCHEDULE

TIMBER VENEER CLADDING
WTI-01 REFER TO MATERIAL SCHEDULE

PLASTERBOARD
WPB REFER TO MATERIAL SCHEDULE

PERFORATED METAL FABRIC - GOLD
BAL-TL REFER TO MATERIAL SCHEDULE

BALUSTRADE TYPE 1 - GLASS BALUSTRADE

BAL-01
BALUSTRADE TYPE 2 - VERTICAL STEEL PALISADE
BAL-02 WITH PAINT FINISH
BALUSTRADE TYPE 2 - HORIZONTAL STEEL PALISADE
BAL-03 WITH PAINT FINISH
CUSTOM ORB STEEL ROOF SHEETING
RMS

INTERNAL FINISHES
PLASTERBOARD
WPB REFER TO MATERIAL SCHEDULE

PERFORATED METAL FABRIC - GUNMETAL
WPM-01 REFER TO MATERIAL SCHEDULE

PERFORATED METAL FABRIC - GOLD
WPM-02 REFER TO MATERIAL SCHEDULE

LAMINATE COLOUR
WLC REFER TO MATERIAL SCHEDULE

CERAMIC BATHROOM WALL TILES

WTI REFER TO MATERIAL SCHEDULE
JARRAH TIMBER FLOOR
FTB REFER TO MATERIAL SCHEDULE
CARPET
FCP REFER TO MATERIAL SCHEDULE

600MMX600MM GRANITE TILES
FTI-01 REFER TO MATERIAL SCHEDULE

CERAMIC BATHROOM FLOOR TILES
FTI-02 REFER TO MATERIAL SCHEDULE

FITTINGS AND FIXTURES

FIXED OVERHEAD CUPBOARD - ADJUSTABLE
JCO SHELVES

FIXED LAMINATED BENCH
JBE

FIXED CUPBOARD OVER BENCHTOP - ADJUSTABLE
JCU-01 SHELVES

FIXED CUPBOARD UNDER BENCHTOP - ADJUSTABLE
JCU-02 SHELVES

DISHWASHER
TDW SUPPLIED BY CLIENT
FIXED KITCHEN SINK
TSK
TOILET
TWC
VANITY MIRROR
XM
SHOWER
SHWR
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GENERAL NOTES

* CEILING FIXTURES GENERALLY TO BE CENTRED WITHIN ROOMS UNLESS
NOTED OTHERWISE

* WIRING SHALL BE IN ACCORDANCE WITH A.S 3000, A.S 3008 &
THE RELEVANT LOCAL ELECTRICAL AUTHORITY

* THE ELECTRICAL INSTALLATION MUST COMPLY WITH REQUIREMENTS OF
AS/NZS 3000 & 3008.1

* LIGHT SWITCH PLATES MUST BE PLAIN WHITE WITH NO DECORATIVE,
OR PULL OFF FACE PLATE OR SURROUND.

CEILING FINISHES

CEILING TYPE 1 - TIMBER BOARD
REFER TO MATERIAL SCHEDULE

CEILING TYPE 2 - PLASTERBOARD
REFER TO MATERIAL SCHEDULE

CEILING TYPE 3 - TIMBER VENEER PANELS

REFER TO MATERIAL SCHEDULE
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MATERIAL SCHEDULES
PART | MATERIAL AND FINISHES

]Code

Item Product/Supplier Image
Floor Finishes
Granite Tiles P1 Type: Bernini Stone and Tiles
'Bianco Lila’
Size: 600x600x10mm
Colour: Grey
Composite Decking P2 Type: Ezywood Co-Extruded
Size: 142x22x5400mm
Colour: Teak
Polished Concrete P3 Type: BoralStone Advanced
Decorative Concrete
Size: Colour: Lucky Bay
Pebble Stone Paving P4 Type: Astro Synthetic Surface
Porous Paving
Colour: Multi Earth
Permeable Paving P5 Type: HydroSTON50

Size: 50x200x100mm
Colour: Light Grey

Ceiling Finishes




Timber Board c1 Type: Glosswood Lining Board
Size: 90x9x3600mm
Colour: Tasmanian Oak

Plasterboard C2 Type: Boral Sheetrock Plasterboard
Size: 10mm
Timber Veneer Panels | C3 Type: Glosswood Lining Board

Size: 130x10x3600mm
Colour: Clear Ash

External Cladding and Finishes

Fibre Cement WFC-01 | Type: Cemintel Territory - Canyon
Cladding Colour: Savana - Cloud

Fibre Cement WFC-02 | Type: Cemintel Endeavor
Cladding Weatherboard

Colour: Edge Cladding

Metal Cladding WMC Type: Arubis Interlocking Panel
Size: 205x500mm
Colour: Nordic Blue

Perforated Metal WPM-01 | Type: Arrowmetal Perforated
Fabric Metal Pattern 610

Size: 12.5mm Hexagon
Colour: Gold




Perforated Metal WPM-02 | Type: Arrowmetal Perforated
Fabric Metal Pattern 610

Size: 12.5mm Hexagon
Colour: Gunmetal Grey

Timber Veneer WTI-01 | Type: VP Surface Solutions
Cladding WoodWall

Size: 130x10x3600mm
Colour: Walnut

Plasterboard WPB Type: Boral Multistop 5
Size: 13mm

Internal Finishes

Plasterboard WPB Type: Boral Multistop 5
Size: 13mm

Laminate Colour WLC Type: Laminex Natural Colour
Collection

Colour: Spinifex

Ceramic Tiles WTI Type: Ceramic Tile Supplies
Bathroom Tiles

Size: 300x600mm

Colour: Senzatempo Bianco

Timber Floorboard FTB Type: Solomons Flooring Timber-
Dutch

Size: 145x14x1920mm

Colour: Tassie Oak

Carpet FCP Type: Solomons Flooring Carpet
Colour: Boston Riverside




Granite Tiles

FTI-01

Type: Bernini Stone and Tiles
'Bianco Lila’

Size: 600x600x10mm
Colour: Grey

Ceramic Tiles

FTI-01

Type: Ceramic Tile Supplies
Bathroom Tiles

Size: 300x300mm

Colour: Artisan Silver Pearl







ARCHITECTURAL CONCEPT

This project interrogates the balance between pragmatism and
livability within the growing field of ephemeral architecture. With
an increase demand in social housing, this solution-based design is
positioned between readily prefabricated, easily dismantled and re-
assembled structures that create a relationship of architectural and
structural componentry to expand the possibilities of transportable
and modular housing.

The driving architectural concept sets out to explore the hyper-
flexibility of building systems that allow for adaptation to various
contexts and uses. As the structural integrity of the building is inspired
by the principle of an exoskeleton of on an architecturally gestured
spaceframe, the modules and common spaces that sit within the
structure are free to be repositioned according to site constraints
and opportunities. Through application of this system, the housing
can achieve its desired design intent to create a livable community
that blends the relationship between indoors and outdoors through
landscaping strategies. Moreover, the spaceframe also creates an
exciting facade opportunity providing a slim elegant appearance
to streetscape onlookers as well as enhance a calming experience
through a play of scattering daylight and openness to nature in its
series of communal spaces.

|
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The structural spaceframe is a solution developed and derived
based on key strategies of DFMA and DFD to create a transportable,
transformable and interchangeable building:

Kinetic connections

Dynamic structures

Modularity

Reversibility

Prefabrication

Interdependence of structure from skin
Removable connectors

Exposed joints connections

Volumetric hierarchy

0. Click-in-place systems for wall and floor finishes

SOVOONOOALN =

The exoskeleton principle presents the best case in achieving an
adaptable housing solution by exposing the building structural
system into a type of architectural skin that can be prefabricated as
a modular component with flexible joinery that is easily dismantled
and reconfigured as required. This creates a structural defense that
canrespond to growth by adjusting its primary controls such as height
and orientation depending on the specific site situations. To meet
easy transportation requirements, the “exoskeleton” framework
proposed is one thatis used similarly in building scaffolding, adopting
its typical bracing, beams and connectors that are light, adjustable
and can be quickly constructed.

The building is completed by slotting in plugin living, bedroom
and bathroom modules and floor plates to create usable spaces.
Each module is prefabricated and constructed using a steel stud
connection that is connected to the spaceframe structure. The
materials explored aims to meet sustainable criteria such as a
prolonged life-cycle and be readily prefabricated and fixed. The
main cladding material for external wall uses clip-on fibre cement
sheet that is flexible to user’s choice. The floor system proposed is the
Power Floor+ manufactured by Hebel that is light and do not require
additional structural elements.

The project is sited in a greenfield site and needs to achieve a
design outcome thatis coherent to the future town planning scheme
such as achieving a streetscape appeal that acts as a transition
from the mixed used core to frame precinct and reaches the
targeted landscape value.

The proposed exoskeleton spaceframe acts as a primary interface
with the outside world in presenting the building’s character.
Moreover, the flexibility of the building system allows for the
module and floor plates to be configured according to the existing
site conditions such as the building massing configured to retain
existing free canopies for a more sustainable driven solution that
leaves minimal impact on the retired site. The design also
optimizes the existing site conditions by converting the existing
trees into open courtyards, letting the tree canopy flow into
upper communal terraces for greater connection to nature.
Moreover, the modules can be arranged to well achieve
basic passive design requirements in proper orientation of
modules for solar gain and natural ventilation.

The overall building design is completed with a series of communal
spaces and landscaping that weave between the apartment units
to bring closeness to nature and vibrancy within the community.



CONCEPT DEVELOPMENT

The Exoskeleton spaceframe is derived from principles of typical
scaffolding construction. This allows for easily accessible materials
and fast prefabrication and fransportation of segments that can
quickly connected on site. The use of similar construction joints
demonstrate the considerations of flexible DFMA innovations that
can be innovated and transformed into architectural elegance.
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The final proposal brings about the combination of innovation from
everyday accessible construction technology with formulating
spaces to generate a close-knit community. The three main design
principles within the architecture are:

1. Hyper-flexibility - Speedy prefabrication and construction methods
that is adaptable to variating site conditions

2. Livable Community - Pocket communal spaces to encourage
social cohesion and community vibrancy

3. Connectionto nature - Integrated greenery and landscape quality

The flexibility of the construction system allows for the architecture
to be responsive to existing site conditions. The building massing is
configured around existing trees to be converted infto communal
courtyards, bringing not only vibrancy into the community, but also
offers a sustainable solution by allowing the building to leave minimal
footprint on the retired site.

Some custom site specific workis to be designed to offer uniqueness to
each architecture. In this project, to conform to the Tm level change
of the site, a gestured ramp wraps around the central staircase to
soften the strict orthogonality of the modules and add fluidity to the
building’s circulation in an elegant manner.




BUILDING COMPLIANCE ASSESSMENT

This report documents the assessment of the proposed works
against the Bayswater Development Standard (TPS 24), Western
Australia Residential Design Codes Volume Two — Apartments and
the Deemed- to- Safety provisions of the Building Code of Australia
Volume One 2019.

The proposed works are for the construction of a 3-storey building
comprising of 12 apartment units at 1 Rosebery Street, Bayswater,
6053. The items within this report are either important that require
further information or compliance issues. All other items not shown
have been considered acceptable. There is insufficient information
at this stage to show compliance with the BCA, however subject to
the items highlighted in this report being incorporated in the scheme,
then general BCA compliance could be achieved.

Site area: 1000m?2
Proposed Gross Floor Area: 1132m2

This report is prepared so each clause is listed and provided with
assessment comments and status to indicate where the design
documentation:

X Complies Design meets the deemed-to-satisfy provision of the
relevant clause

X Capable of compliance Insufficient details have been provided at this stage but
compliance could be achieved

X Does not comply The design does not meet the deemed-to-safety
provisions of the relevant clause

X Note For information only but to be incorporated into the

scheme




Item Tittle Assessment Comments “ 9
8 | 25|38
s 25| e
s | S5/ 85
o O ol OO0
Bayswater Development Standards TPS 24
1 Building height Building within building height restrictions (Minimum 2-storeys, Maximum 4-storeys) X
2 Street setbacks 3m setback to primary street X
3 Lot Boundary setbacks Nil requirements. Building setback 1m to rear and minimum 3m to side to satisfy visual privacy requirements X
4 Landscaping Minimum landscaping of 25% site area = 250m? X
Proposed landscaping=
i Landscaping on structure= 96.87m?
ii. Landscaping on deep soil= 311m?
iii.  Total landscaping= 407.87m?
Western Australia Residential Design Codes Volume Two — Apartments
2.0 Primary Controls
2.1-2.7 | Building height, setbacks Address by designated local government in local town planning scheme (TPS 24)
and separations
3.0 Siting the Development
A3.2.1, | Street frontage and Building oriented to face the public realm and incorporate direct access from street X
A3.23 Overshadowing Shadow cast at midday on 215t June does not exceed 50% of site area
A3.3.1- | Tree Canopy and Deep Soil | True deep soil area of 311m? addresses minimum deep soil area of 7% if existing tree retained on site = 70m?) X
A3.37 Area Retained trees are of height greater than 4m and average canopy diameter greater than 4m
o Due to site restrictions, trees on main frontage and roof garden will be on structure will meet required
RSZ
A3.3.4 Communal open space Total communal space area of 277m? (Minimum requirement 72m?) X
o More than 50% of direct sunlight to more than one communal open space areas
A3.5.1 Visual Privacy Major openings to habitable rooms less than 4.5m on rear boundary X
o Operable privacy screens to be fixed onto openings on rear unit openings to minimize direct
overlooking
A3.6.4, | Public domain interface Change in level between ground floor level and street level of 1m (Maximum 1.2) X

A3.6.5




O Balustrading Includes mix oT visually opague and permeabnle to provide privacy wnile maintaining
passive surveillance
o Bins not within primary street setback but in location visible from primary street

4.0 Designing the Building

A4.1.1 | Solar and daylight access Only 60% of dwellings have living rooms and private open spaces that obtain a least 2 hours direct sunlight
between 9am-2pm on 21 June (Minimum requirement of 70%)
A4.3.1 | Size and Layout of Building internal floor area of 62m2 (Minimum requirement of 67m?)
dwellings o Modules sized based on truck bed size
A43.1 Private open spaces and Balcony for upper level dwellings of at least 11m2 (minimum of 10m?2)
balconies e Screening device fixed onto opening instead of balcony
A4.4.1 Pedestrian access and Circulation considered universally accessible as there is a central lift included in the building
entries
Deemed- to- Safety provisions of the Building Code of Australia Volume One 2019

Section B- Structure

B

Structural Provisions

Structural details and design statement to be provided by engineers

Section C- Fire Safety

Cl1 Type of construction Type of fire resisting construction is Type A
required Architectural details to be developed to indicate compliance with this clause
Cl1.2 Rise in storey Rise in storey is 3
Cl.4 Mixed Type Construction Each sole-occupancy unit is fire protected as individual modules and complies to Specification C1.1- FRL of
building elements for Type A construction
e Non-load bearing wall comprises of fiber-cement cladding of steel framed system with FRL of
120/120/120
e  External column including those for the structural spaceframe that require a FRL of 90/-/- is coated with
a thin coat of intumescent paint that can protect structural steel up to a fire rating of 120 minutes
e Steel Beams are cladding with 16mm Plasterboard beam cover to offer FRL of up to 60 minutes
C1.9 Non-combustible building Module External walls and common walls (fagade coverings, framing and insulation) to be noncombustible. Main
elements materials specified currently are non-combustible fibre cement sheeting and pre-finished metal sheeting.
Internal walls to be fire resisting
C2.6 Vertical separation of External wall of modules is separated by FRL structural beam, each window having a vertical separation greater
openings in external wall than 450mm
C2.14 Public corridors Public corridor is not more than 40m in length
C3.3 Protection of Openings in Distance of opening and fire-source feature is less than 3m rear boundary and may require to be protected |

external walls

accordance to Specification C3.4 or externally located wall-wetting sprinklers




Section D- Access and egress

D1.2 Number of exits required Access to 1 horizontal exit serving each storey (Building less than 25m effective height) without passing through
another sole-occupancy unit
D1.3 When fire-isolated Stairway does not connect more than 3-storeys thus it does not need to be fire isolated
stairways and ramps and
required
D1.4 Exit travel distance The entrance doorway to a single exit serving the story at the level of egress to road or open space is 17.7m

(complies to maximum of 20m)

= ol

. B

space CEG -
; o Furthest . 2
i entrance i’
doorway

GROUND LEVEL LEVEL 2 (TOP LEVEL)




D1.6 Dimensions of exits and Unobstructed height of any door not less than 2m
paths of travel to exits Unobstructed width of each exit of at least 1.5m
D1.9 Travel by non-isolated Provides a continuous means of travel by its own flight and landings from every storey to the level at which
stairway or ramps egress to a road or open space. Furthest point from a room in a sole occupancy unit is 57.7m which meets
criteria of maximum distance of 60m
D2.10 Pedestrian ramp Ramp in lobby for universal access have a gradient of 1;20 which serves as a walkway and do not require
handrails
D2.13 Goings and Risers A stairway must not have more than 18 risers in each flight. With a thread space of less than 125mm
Going: 300
Risser: 187.5
2R+G= 675
D2.16 Barriers to prevent falls Continuous barriers of not less than 1m is provided by means of glass balustrades, planter balustrades, parapet
and palisade along roof gardens, balconies, stairways and surrounding floor voids
D2.24 Protection of openable Where lowest level of window openings is less than 1.7m, the openable portion of the window is protected with
windows a device to restrict opening or screen with secure fittings
Section F — Health and Amenity
F3.1 Height of rooms and other Height of:
spaces i. all habitable rooms - 2.5m (minimum?2.4m)
ii. corridor —3.0m (minimum 2.1m)
F4.1 Provision of natural light Natural light provided to all habitable rooms
F4.2 Methods and extent of Natural light provided by windows with light transmitting area excluding obstructions of more than 10%
natural light
F4.4 Artificial lighting Artificial lighting provided in required stairways and passageways.

Proper lighting strategy to be developed in following design stages




COSTING ANALYSIS

Hebel Power Floor +

[ Autoclave Aerated concrete panel from recycled materials

1 High strength, low density

1 High thermal insulation and air-tightness up to 35% energy savings
] Recyclable and uses 60% less embodied energy

1 Fast manufacturing with excellent life-cycle costs

1 Durable with different finish options

Fibre Cement Cladding

1 Made from natural ingredients and recycled water

1 Durable and low maintenance

" Increased speed construction and easy installation

[ Lightweight and low embodied energy (approx. 60M/Jm?2)
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B Constrution Cost Maintenance Cost

Construction Cost vs Maintenance Cost

The following cost figures illustrates the estimated cost of production
based on Rawlinson’s Construction Cost Guide 2020.

* Additional costs is to be budgeted and included at a later stage for
space frame and structural elements as per engineer specifications.

The life-cycle costing for the building over 50 years has been
estimated based on the LCC tool retrieved from Crave Zero. An
estimated interest rate of 4.35% and Inflation rate of 1.90% has been
used based on the current Australian average.

$12,000,000.00
$10,000,000.00
$8,000,000.00
$6,000,000.00
$4,000,000.00
$2,000,000.00

s-

5 10 15 20 25

H Constuction Cost

—_—

30 35 40 45

Maintenance Cost

50 Years

Year Constuction Cost Maintenance Cost
o| S 209,700.00 |Nil
5| $ 209,700.00 | $ 2,170,064.00
10| S 209,700.00 | $ 3,932,414.00
15[ S 209,700.00 | $ 5,363,652.00
20( S 209,700.00 | $ 6,525,988.00
25( S 209,700.00 | $ 7,469,943.00
30| S 209,700.00 | $ 8,236,546.00
35( S 209,700.00 | $ 8,859,120.00
40| S 209,700.00 | S 9,074,469.00
45| S 209,700.00 | $ 9,464,723.00
50| S 209,700.00 | $ 9,863,409.00

Life Cycle Cost for 50 years



$ Fees
TRADE TOTAL Local authority item 1 162,673.25
PRELIMINARIES $  240,739.44 Water corporation ltem | 1143.89]$ 1.10 1,258.28
SITEWORKS $ 231,440.00 Title search item 1 30,907.91
CONCRETE $ 78,204.30
BRICKWORK Nil Insurances
METAL 3649.92 (TBC) Building works item 1 15,000.00
Public liability item 1 1,000.00
JOINERY $ 228,644.00 - - -
Home indemnity item 1
ROOF CARPENTER TBC
ROOF COVER & ROOF PLUMBER $ 20,029.70 Site establishment
PLUMBER $ 15,000.00 signboard item 1
ELECTRICIAL TBC Storage shed and temporary toilet -delivery & set up item 118 200.00 200.00
PLASTERER Nil —
On going time related costs
CEILING $ 11,083.13 On 0|r.1 .t|m<.e relat.ed costs.
Supervision (if not included in general overheads) wks 0
TILING $ 95,073.93 Site shed / Toilet hire wks 10[ 5 150.00 1,500.00
GLASS $ 13,214.40 Brickies Kit ground floor brickwork item 1
PAINT TBC Scaffolding to second level & roof wks 10| § 300.00 3,000.00
GAS TBC Crane Hire hrs 210| $ 120.00 25,200.00
NET PROJECT TOTAL $  934,328.89 Brick Hoist wks 7
Security: fencing patrols, alarms etc wks 40
Safety: First aid, fi tinguish ki 40
OVERHEADS & PROFIT: 10% $ 9,343.29 =Y !rs SO e T =
Progressive clean No 4
SUB_TOTAL $ 943,672.18
GS.T. 10% $ 9,436.72 Termination costs
GROSS ESTIMATE $ 953,108.90 Final Site clean item 1
House clean item 1
ESTIMATE ANALYSIS Handover item !
Removal of facilities item 1
Area
House 1000.00
Verandah PRELIMINARIES 240,739.44
Carport
1000.00 m2

COSTPER m2 = § 953,108.90

m2

= $ 953.11 per m2
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Category Item Material Size/Description Units Quantity | Unit Cost| Cost
Floor Floor Precast Aerated Concrete Panel (Hebel Power Floor+) sgm sgm 1132 $218| $ 246,776.00
Floor Finish Laminated timber tounged and grooved flooring 8mm sgqm 355 $52| $§  18,460.00
Floor Finish Mosaic Tile 61mm x 61mm sgm 401 $113[ §  45,313.00
Floor Finish InterfaceFLOR modular carpet medium duty sgm 213.8 $64| $§  13,768.72
Floor Finish Timber Decking Jarrah 75mm x 25mm sgm 124.4 $197| $ 24,444.60
TOTAL $ 348,762.32
Walls Stud Steel 75mm x 32 mm @ 800 ctrs sgm 1463.28 $58.70| $§  85,894.54
R2.5 nsulation Glasswool sgm 990.37 $13.50| $ 13,370.00
External cladding Fibrecement flexible sheeting 6.0mm thick sgm 990.37 $46| $§  45,656.06
External cladding Steel Multiclad wiith coloured coating 0.42mm sgm 112.95 $70.80| $ 7,996.86
Wall Finish (interior) Fibre cement flexible sheeting 4.5mm thick 1410.37 $38.40| $§  54,158.21
Perforated Metal Aluminium sheet 2400mm x 1200mm x 0.3mm sqm 44 260| $ 11,440.00
TOTAL $ 218,515.66
Windows Sliding Window 25% Single-glazed Aluminium 2.3m x 3.6m sgm 33.12 309.00| $ 10,234.08
Sliding Window 50% Single-glazed Aluminium 1.5m x 2.4m sgm 21.6 299.00| $ 6,458.40
Casement Window Single-glazed Aluminium 1.5m x 1.8m sgm 54 370.00| $ 19,980.00
Fixed Window Single-glazed Aluminium 2.3m x 1.8m sgm 27.6 270.00| $ 7,452.00
TOTAL $  44,124.48
Door Sliding Door 2-pane Single-glazed Aluminium 2.3mx 1.8m unit 6 $363.00| $ 2,178.00
Sliding Door single-pane Single-glazed Aluminium 2.3mx0.9m unit 2 $408.00| $ 816.00
Hollow core Standard Hollow core Plywood flushed with paint finish 2m x 0.8m unit 31 $166.00| $ 5,146.00
Hollow core Non-Standard Hollow Plywood core flushed with paint finish 2m x 1m unit 12 $133.00| $ 1,596.00
TOTAL $ 9,736.00
Ceiling Suspended ceiling Flush Plasterboard with conceals suspended system 10mm thick sqm 581 $711 $  41,251.00
R-4.0 Insulation Glasswool 581 $12.95| § 7,523.95
Timber Board Strip ceiling of timber ribs with selected hardwood sgm 25.9 $370 9,583.00
Timber Board Plywood veneered finish 1800m x 900mm x 4.7mm sgm 317.8 $122 38,771.60
TOTAL 97,129.55
Structure Spaceframe Tubular Steel Structural type with galvanished finished 50mm diameter sgm 524 $140| $  73,360.00
Beams Rectangular Hollow 100x100x0.9mm t TBC TBC TBC
Beams Lateral Beams 200x100mm t TBC TBC TBC
TOTAL $  73,360.00
Staircase Contemporary Staircase [Contemporary 1000m wide in two flights with landing [Mirise 6.4] $2,030| $§  12,992.00
TOTAL $  12,992.00
Roof Steel roofing Corrugated Zinculame 0.8mm sgqm 1132 $72| $  81,504.00
Box Gutter Stainless steel 1000mm girthx 0.7mm m 81 $129.50| $  10,489.50
Timber Board Rainhead 300mmx 300mmx 150mm Aluminium sump no. 6 $191[ § 1,146.00
Timber Board Downpipe Zinculime Steel Coloure Coated 100x75mm__ [m 58.2 $64| $ 3,713.16
TOTAL $  96,852.66
Living Fixtures Kitchen bench Quartz surface fixed on top of cupboard surface 0.8mm sgm 288 $970 279,360.00
Kitchen sink Standard stainless steel double bowl no. 12 $710 8,520.00
Cuboard Wall upstanding applied to rendered wall solid surface 12mm sgm 288 $680 195,840.00
Stove Induction cooktop no. 12]  $3,500.00 42,000.00
Oven Underbench oven no. 12 $1,800.00 21,600.00
TOTAL 267,960.00
Sanitary Fixtures Basin Vitreous China basin vanity 9L no. 12 $500 6,000.00
WC Suites Vitreous China wall hung pan no. 12 $1,365 16,380.00
Shower Acrylic 1200mm x 900mm no. 12 $770 9,240.00
Hot water units Electric dometic internal no. 12 $1,350 16,200.00
TOTAL $  47,820.00

TOTAL ESTIMATED COSTS

$ 1,143,892.67




ENGINEERING SOLUTIONS

The transportable modules have been designed to hold its self-
weight at a factor of 1.35G for the roof beams and columns as this is
worst case load combination. The modules dimensions were given to
the engineers by architect. The roof and beam loadings have been
calculated using the two-way flat slab concept (Hibbeler 2012). The
weight and loads of materials have been estimated from AS1170.1
by the engineers after a discussion with the architect. Due to the
modules being designed in the factory and transported to site, it has
been calculated that the load case 1.2G + 1.5Q is most critical for
the floor beam calculated. This is due to all the kitchen/living room,
bedroom and bathroom items will be installed in the modular prior
to being transported to site. Due to the versatility and flexibility of the
placement of the modules on the exoskeleton structure. Each floor
beam requires to beam bolted to the exoskeleton beams for stability
reasons. Since the main concept of the exoskeleton structure is to
have an open floor plan which does not allow any internal columns
to be designed besides the four columns supporting the stairs. The
external columns are going to have to take the wind loads in multiple
directions and the loads of the transportable modules.

The structure as mentioned before, consists of an exoskeleton
structure as seen in Appendix C and modules that are slofted ontfo
the exoskeleton. The building has an open space floor plan with
4 columns in the middle to support the stairs and the lift as well as
providing stability and strength to the structure’s core to ensure no
inward buckling occurs. Additionally, bracing members are added
throughout the structure along the 2 sides to provide overall stability
and ensure no unstable elements persist in the structure. More
importantly, the bracing provides much needed stability against
wind actions that would otherwise generate an overturning moment
onto the structure and result in a catastrophic failure. The sections
that hold the volumetric modules consist of 4 universal beams making
a rectangular shape and 4 beams acting as lateral restraints for the
main beams. This configuration can be clearly seen in Appendix C.
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—1

Step 12 Two way slab flat slab
distributid boads of the rooffeeiling s
applied to the roal beams.
Step 2: Loads from the roof beams get
transferred to the colemns via the
weh plate connection,

: Columns take the applied load
of the rooffceiling and roof beams.

Step 1: Two way slab flat slab
distributed boeads of the foor self
wright and the imposed loading is
applied to the floor beams,

3 17 Linads from tha ronf heams ger

translerred 1o the columrs via Uhe web plate
connection.

step F: Colurnng transher the applied laads 1o the
floor beams ard the cobumn to beam i welded
tisget e

Slep 3 Supenpositicn kads of the colunn, sell
weght of the wall and flaar wath the impoied

oading ol 1he Mosr are applicd 1o the Flodr

Bearred. Relor to the naxt diagram Tod the Moor

pading on Bhe Moor beama,
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Step 1: Two way slab flat slab
distributed loads of the
living/kitchen module loads on the
exoskeleton beams.

Step 1z The load from the
exosheleton beams get Wansler
1 the nsanest column, This &
dlenr by wsing thi tributary
area method for the
caleultion, The beams ane
connected 1o the column by a
web plate connection, Note
that this lnad distribution is the
saemit foe envery flood of the
exnskaleton structune,

i 1 =

B-—- & —-—f--—-8—

Step 1.a: Load of the beams get transfer
to the colurmng.,
Sep 1.0 Depending on the wind loads
direction, the external columns will take
the load, Refer to the next diagram for
the brising.

: Column boads get transferred to
the base plate fed support,

: Base plate transfers the loads to
the foundation of the exoskelaton
structure,

Step La: The wird losds ane
applied 1o the eaternal
columns.

< Thae loads of beams
B transferred to the columas.
Step & The column loads get
partially distributed to the
bracing to prevent swary of this
frama and the column from
buckling.
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HYPER FLEXIBILITY

speedy prefabrication and
construction methods that s
adaptable to variating site
contexts and constraints

LIVABLE COMMUNITY

pocket communal spaces to
encourage social cohesion
and community vibrancy

CONNECTION TO NATURE

infegrated  greenery  and
landscape quality




A prefabricated architectural skin and
structural spaceframe with exposed
flexible joints that is easily dismantled
and reconfigured depending on the
specific site situations.

MODULES
(=)

Plugin module system is slofted into
the spaceframe to create a series of
usable spaces
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FLOOR PLATES

(=)

Floor plates are independent from
structure and can be positioned freely
for flexible reconfiguration of building
massing and layout



HYPER-FLEXIBILITY

(™~

4 ASSEMBLY

assembly of structural space
frame and plugging in of
module with and completed
with on-site finishes

[

3,

Pan bzain lzan)!

A

OFF-SITE
1 PREFABRICATION

prefabrication of modules and space
fraome components to be readily
transported and assembled on site

3 PRELIM SITE-WORKS

Preparation  of  site-work  and
construction of custom site-specific
designs (eg. management  of
levels, circulation, other existing site
conditions)

"/ TRANSPORTATION

Transportation of prefabricated
building systems and materials
to site



An architectural skin that can be prefabricated as a modular
component with flexible joinery that is easily dismantled
and reconfigured as required.

A structural defense that can respond to growth by
adjusting its primary controls such as height and orientation
depending on the specific site situations

For easy transportation requirements, the “exoskeleton”
framework proposed is one that is used similarly in building
scaffolding, adopting its typical bracing, beams and
connectors that are light, adjustable and can be quickly
constructed.




The type of materials and systems specified aims to meet sustainable criteria such
as a prolonged life-cycle and readily prefabricated and fixed while leaving mini-

mal footprint on retired site

Pneumatic elevator

« does not require preconstruction shaft and can be easily installed onto finished
floor surface

« minimal carbon footprint and energy consumption

Bathroom module

« bathroom modules serving different units are stacked vertically for efficient
plumbing



HYPER-FLEXIBILITY

The type of materials and systems specified aims to meet sustainable criteria such
as a prolonged life-cycle and readily prefabricated and fixed while leaving mini-
mal footprint on retired site

Pneumatic elevator

« does not require preconstruction shaft and can be easily installed onto finished
floor surface

« minimal carbon footprint and energy consumption

Bathroom module

. bathroom modules serving different units are stacked vertically for efficient
plumbing

CLIP-ON WALL CLADDING

Fibre cement sheet
Metal cladding

POWER FLOOR PANEL

Timber finishing
carpet

SCREENING

perforated metal fabric
Climber plants on trellis structure



LIVABILITY & CONNECTEDNESS

SITE:

« 32m x 31.25m greenfield site based in the
inner-city suburbs with a nominal fall from the
rear southern boundary to

. the mainroad consists of 4 lanes (2 each way)
with a major tfram line running between éam-
/pm

« surrounding structures include double storey
houses on either side of the site with a midrise
apartment block (4 storeys) to the rear
southern boundary

RETAIN EXISTING TREES

Building massing configured to retain existing free
to be converted into courtyard spaces thus leave
minimal impact when site is retfired.

GREEN BUFFER

Landscaping on site boundary for visual privacy
and shading




LIVABILITY & CONNECTEDNESS

TRAM LINE

MAIN ROAD ’ SUBTRACTING VOLUME

A series of pocket communal spaces that blend
relationship between indoors and outdoors

\ INTEGRATED GREENERY

Landscaping strategy for additional greening of
building scheme

VIEWS

Module openings oriented towards greenery to
enhance connection to nature
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