
Abstract 

 
This design’s vision is to provide spaces that unite the community and enhance residents’ 

quality of life, with a minimal environmental impact over the project’s lifespan.  All 

apartments have been designed with a connection to nature by maximising natural light and 

passive ventilation, to improve residents’ mental and physical health. 

The principles of the circular economy have been embraced, with an existing warehouse 

being converted to a commercial space, and surplus materials such as bricks and timber that 

are already on site, being re-used to construct paths and other facilities.   

A communal vegetable garden has been provided to allow social interaction between 

residents, whilst teaching the principles of sustainability. 

Innovative modular construction techniques reduce the project’s overall cost whilst 

respecting the environment.  All of the residential spaces are constructed with Glulam 

beams and columns, cross-laminated timber (CLT) flooring, and a combination of CLT walls 

and stud-framed walls, to provide a sustainable alternative to traditional building materials.  

Surefoot footings were chosen to minimise the physical and environmental footprint.  The 

use of adhesives has been avoided to ensure modules can be disassembled and materials 

reused at the end of the project’s lifespan. North-facing solar panels reduce energy 

consumption over the building’s lifecycle.   

 

 

 

 



Executive Summary 
 

Innovation in building design is essential to reduce construction costs, ensuring affordability 

for consumers, and profitability for developers. This project transforms a derelict site in 

Fremantle into a vibrant mixed-use development that embraces sustainability, affordability, 

and the circular economy, using modular construction techniques. The site is located on the 

corner of Stack Street and Wood Street, Fremantle, at the boundary of a light industrial area 

and a residential area. 

The proposed design was developed in consultation with three engineering students and 

incorporates four two-bedroom apartments, four one-bedroom ‘build to rent’ units, six one-

bedroom student apartments, and various commercial spaces. The residential 

accommodation is comprised of pre-fabricated modules made from locally-sourced cross-

laminated timber floor (CLT), Glulam columns and beams and timber stud framing which are 

constructed off-site and transported to site for final assembly. CLT is a sustainable material, 

which is ideal for modular construction due to its light weight and low cost compared to steel 

or concrete (Roberts 2020). All materials have a lifespan over 50 years, and modules will be 

assembled and connected with bolts and screws rather than adhesives, to allow disassembly 

and re-use of materials at the end of the building’s lifecycle, minimising the overall 

environmental impact. Modules are self-contained, allowing easy transport to another site 

with minor adjustments.  Service shafts are located externally, to minimise the penetrations 

needed in each module. Split system air conditioning is provided, with a single outdoor unit 

servicing two wall-mounted indoor units for the living and bedroom areas in each module. 

The development consists of two buildings - a two-storey building situated near the northern 

boundary, and a four-storey building to the south, which adjoins part of an existing 

warehouse. The height differential reduces overshadowing of the southern building, ensuring 

most apartments receive northern light. The warehouse building has been repurposed as a 

commercial space, and houses a café, convenience store and ‘click and collect’ facility, whilst 

retaining its historically significant façade. The design fully complies with NCC standards and 

local municipal requirements. The entire site is wheelchair- accessible, excluding the two-



storey building. Many apartments include a balcony to provide a dedicated outdoor space for 

residents and opportunities for interaction between apartments in periods of isolation. The 

balconies were inspired by stories of Italians singing from their apartments during COVID-19 

lockdowns (Kozlowska and Todd 2020).  

The design includes numerous elements to minimise its overall environmental impact. Solar 

panels reduce grid energy consumption, and water consumption is reduced by diverting 

waste water from showers and basins to toilet cisterns. Innovative Surefoot footings provide 

a sustainable alternative to concrete footings, and minimise ground disturbance for 

installation and removal. The site has been designed to provide a sense of community to 

residents, with shared facilities such as barbecues and a communal vegetable garden. The 

café provides a connection between residents and the community. The circular economy 

principle of reuse has been adopted, with landscaping features being built from surplus 

timber and bricks already on site. 

This project demonstrates that innovative design and construction methods can reduce the 

cost of housing, without compromising on environmental sustainability or occupants’ quality 

of life. 
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The vision for this design is to provide spaces that bring the local 
community together and enhance residents’ quality of life, with a minimal 
environmental impact over the project’s lifespan.  All apartments have 
been designed to provide a connection to nature by maximising natural 
light and passive ventilation, with the intent of improving residents’ 
mental and physical health.

The principles of the circular economy have been embraced throughout 
the project, with an existing warehouse being converted to a commercial 
space, and surplus materials such as bricks and timber that are already on 
site, being re-used to construct paths and other communal facilities.  
A communal vegetable garden has been provided to allow social interaction 
between residents, whilst teaching the principles of sustainability.

Innovative modular construction techniques have been used to reduce 
the project’s overall cost whilst respecting the environment.  All of the 
residential spaces are constructed with Glulam beams and columns, cross-
laminated timber (CLT) flooring, and a combination of CLT walls and stud-
framed walls, to provide a sustainable alternative to traditional building 
materials.  Surefoot footings have been selected to minimise the physical 
and environmental footprint.  The use of adhesives has been minimised 
to ensure modules can be disassembled and materials reused at the 
end of the project’s lifespan. North-facing solar panels reduce energy 
consumption over the life of the building.  

This design demonstrates that innovative construction techniques and 
materials can create spaces that enhance residents’ quality of life whilst 
minimising the impact to the environment.
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Surefoot footing -
This footing elevates the 
structure to minimise environmental 
footprint of the building.

Schedule of Accommodation

 Module A: 4100 x 7000 mm
 Module B: 4900 x 9000 mm
 Module C (Stairs): 3720 x 4770 mm
 Module D (Stairs): 5000 x 5300 mm

          Module E (Balcony): 4100 x 2000 mm       
          Module F (Balcony): 9000 x 2000 mm
          Module G (Balcony): 7000 x 2000 mm

Total number of each module type:
Module A: 8
Module B: 16
Module C: 2
Module D: 4
Module E: 4
Module F: 8
Module G: 4

Total number of truck deliveries for modules: 19 

Natural Lighting

https://lms.curtin.edu.au/webapps/blackboard/execute/content/file?cmd=view&content_id=_8846098_1&course_id=_106829_1

Ground floor

First floor
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Module A
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Grey Colorbond steel is used for all roofing and wall cladding of warehouse to represent the industrial context. 
Graffiti on wall is inspired by graffiti on neighbouring building to the north of the site.

Summer sun

Winter sun

Winter sun

Summer sun

C

2

PROJECT ADDRESS:     
12 Stack Street Fremantle

CLIENT NAME:           FLEETWOOD

COLOUMN DETAILS

DATE:                               03/06/2021

DRAWN BY:               NASIM YAZDANI

SCALE:                           1:20  @ A3
                      
NO.15

1 : 20
COLOUMN DETAIL1

COLOUMN TO COLOUMN CONNECTION2

TOP OF MODULE

M30 BOLT WITH WASHER

UPPER MODULE'S COLOUMN 

STEEL CROSS KNIFE PLATE COLUMN CONNECTOR

RECESSED GAP TO ALLOW JOINING TO 
LOWER COLOUMN

LUXEWALL FLAMEGUARD

TOP HAT BATTEN 0.55 mm 
BMT SCREW TO PANEL @300 CRS

250 X 250 mm GLULAM BEAM

M30 BOLT WITH WASHER

250X 500X13 mm CROSS KNIFE 
PLATE COLOUMN CONNECTOR

10
0

PROJECT ADDRESS:     
12 Stack Street Fremantle

CLIENT NAME:           FLEETWOOD

CONNECTION DETAILS

DATE:                               03/06/2021

DRAWN BY:               NASIM YAZDANI

SCALE:                           1:10  @ A3
                      
NO.11

1 : 10
BEAM AND COLOUMN CONNECTION5

1 : 10
FLOOR CONNECTION (HALF LAPPED JOINT)6

FULLY THREADED TIMBER 
SCREW FOR SHEAR
                                                   
REINFORCEMENT

TOLLERANCE GAP 2 mm

5 LAYER CLT FLOOR 175 mm

GLULAM BEAM 275 X 150 mm

STEEL L- SHAPED PLATE 200 X 
55 X 5 mm

5 LAYER CLT FLOOR 175 mm 

90 X 45 mm BOTTOM WALL PLATE 

M30 BOLT WITH WASHER

LUXEWALL FLAMEGUARD

TOP HAT BATTEN 0.55 mm 
BMT SCREW TO PANEL @300 CRS

HEX HEAD SCREW @ 300 CRS

MODULE BASE

KINGSPAN KOOLTHERM K3 FLOOR 30 mm 
RIGID INSULATION 

7.5 mm  RED ROCK ICONIC WOOD 
COMPOSIT FLOOR

Coloumn to column connection

Beam and column connection



West Balcony

Sliding external shading allows flexibility for residents to adjust shading to block 
harsh west sunlight as they desire.

Interior of Cafe

Interior of One Bedroom Unit

Recycled Spotted 
Gum timber decking

LuxeWall FlameGuard 
wall with Shale Grey 
Colourbond cladding

White laser cut aluminium 
external shading

Grey laser cut 
external shading

Glulam beam

Recycled Spotted 
Gum timber ramp

LuxeWall FlameGuard 
wall with Basalt
Colourbond cladding

Double hung window with black aluminium framing

Reused existing bricks on site - circular economy

Sliding adjustable external shading

Cross Laminted Timber (CLT)

Existing concrete foundation

Existing heritage brick wall

Colourbond Surfmist cladding

Fyrchek plasterboard 

Red Rock Wood Composite Flooring (WPC)

Glulam columns

Raw Materials
(Wood, aluminium, etc.)
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Construction:

Fleetwood assembles 

materials to build modules 
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odules will 

be wrapped with TufWrap 

to prevent damage fro
m dust a

nd rain.
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Transport

Transport

Disassembly:  Modules are self contained 

so they can be transported to another location 

and reused as-is or completely disassembled.  

Stud frame walls allow flexibility to change 

cladding or windows if needed.  

WPC flooring uses interlocking connections so it 

can be removed easily if needed.

              M
odular balcony can be 

                  
     disassembled for safer 

                  
          transportation.

    Assembly and maintenance:

    Modules will be transported            

     by 19 trailers and will be     

     placed next to or stacked 

     on top of each other. 

     Building should require 

     minimal maintenance 

     over its expected 50 

     year life cycle.

Manufacturing process:
All materials are supplied within 250 
kilometre radius of the site.

Reuse and recycle:

90% of material used in the building can 

be recycled or reused in other 

construction project.

Wood at it’s end of life, can be used as 

mulch 

Landfill less 
than 10%

Communal Space




