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1.0 INTRODUCTION
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Project Storeys

Collins House

Project

60

Year

2019

Country

Australia

Modular type

2D Panel
and 3D
Module

Material Highlight

Concrete
The tallest building 

combining both penalised 
and PVM method

J57 Mini Sky
City Tower 57 2015 China 2D Panel Steel

The fastest-built building 
upon completion (in 19 

days)

Croydon Tower 44 2020
United

Kingdom 3D Module Steel
The tallest PVM building 

upon completion 

Atira Student
Accommodation

44 2018 Australia
2D Panel

and 3D
Module

Concrete
Combined of both penalised 

and PVM methods

Combined of both penalised 
and PVM methodsLa Trobe Tower 44 2016 Australia

2D Panel
and 3D
Module

Concrete

Clement Canopy 40 2019 Singapore 3D Module Concrete The tallest PVM building

B2 Tower 32 2016
United
State 3D Module Steel

The tallest PVM building 
upon completion

T30 Tower 30 2011
China

2D Panel Steel
The fastest-built building 

upon completion (in 15 
days)

Apex Tower 29 2017
United

Kingdom 3D Module Steel
The tallest PVM building in 

Europe

SOHO Tower 29 2014 Australia 3D Module Steel
The tallest PVM building 

upon completion

Building the Future with
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a) Time Saving
Rapid deployment on-site ensures practical completion is achieved 
faster compared to conventional construction.

b) Safety
Most of the construction is completed in manufacturing facilities; 
reduces on-site labour and on-site storage requirements.

c) On-site Labour Reduction
Most of the construction process is performed off-site.

d) Environmental
Minimal impact on the environment since most of the construction 
process is performed off-site. Reduced waste generation will create a 
lower-cost, cleaner, safer, and more sustainable site.

e) Quality
Maintaining complete control over the manufacturing environment. PVM are 
�tted out before  they are transported to the site; quick smart technology 
can assure a level of quality, consistency, and certainty that site-based 
construction can rarely offer.

Bene�ts of using the 
PVM Construction 

Method 
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a) High Initial Cost
Need for large initial investment to setup and run manufacturing plant.

b) Intensive Project Planning 
Must be conducted with extra precision before the start of module's 
manufacture and assembly due to its complex design.

c) Rigorous Project Coordination 
Detailed and effective coordination during all stages including 
pre-project planning, procurement, supply chain scheduling, 
installation and construction, and delivery.

d) Extended Communication
Frequent communication among stakeholders to provide access to 
the necessary information such as decisions, designs, transportation 
requirements, and schedules.  

e) Design Limitation
Need consideration for transportation and installation limitations in 
terms of module dimension and weight.

Challenges in using 
the PVM Construction 

Method 
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Corrosion, lack of design 
guidance

Suitable mainly for 
low-rise buildings

Additional reinforcing 
required to strengthen 

the container when 
openings are cut in the 

walls

Suitable for high-rise 
buildings, high strength

Lightweight, easy to 
transport and install

Recyclable shipping 
containers, easy to 

transport

Hotels, residential 
apartments

Maximum 10-storey, 
25-storey with additional 

core

Post-disaster housing, 
military operations, 

workers' quarters, and 
residential development

a) Metal PVM

DisadvantagesAdvantagesApplicationPVM Type

•  MSB Module

•  Light Steel Framed  
    Module

Heavy to transport and 
install, potential cracking 

at corners 

Fire resistant, acoustic 
insulation, thermal 
performance, high 

capacity

Hotels, prisons, 
residential apartments, 

educational buildings, etc.
b) Precast Concrete
      PVM

Poor �re resistance, need 
extra treatment to 
improve durability

Sustainable material, easy 
to assemble, easy to 
transport and install

1 to 2-storey high 
buildings, educational 

buildings, housing
c) Timber Frame Module

•  Shipping Container 
    Module
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Productivity and Jointing System
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2.0
PRODUCTIVITY OF BUILDING
CONSTRUCTION USING PVM
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A x ≥ 10.0

B 7.5 ≤ x < 10.0

C 5.0 ≤ x < 7.5

D 2.5 ≤ x < 5.0

E 0 ≤ x < 2.5

Grades Productivity rate, x
(sqft/man-day)
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Productivity and Jointing System
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3.0
PVM CONNECTION/ JOINTING
SYSTEM
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Inter-module

Intra-module

Module to 
foundation

Type Sub-type Advantage Disadvantage 

Bolted 

Welded 

Composite (concrete – 
steel) Strength, no-slip, compact

No-slip, compact, 
accommodate misalignment

Reduced site work; 
demountable

Tolerance for shop assembly, 
deconstructable

Suited to factory-based 
construction using jigs to 
ensure module uniformity

Access, slotted holes, slip, bolt 
tensioning

Relatively low moment capacity, 
ductility, and rotation capacity

Site work, corrosion, not 
demountable

Site work, not demountable

Does not permit rotation, steel 
members should be designed 

for hogging moments and axial 
forces

Limited to low-rise 
construction; tensioning 

requirements

Additional trade on-site, hot 
work, damage to steel corrosion 

protection system

Positioning of cast in anchor 
bolts, tolerance in steel base 

plate, corrosion

Positioning of column during 
concrete curing, site welding

Low cost

Rigid connection

Ductility

Full column strength and good 
ductility

Bolted 

Welded 

Chain/ cable/ keeper 
plate

Site weld to base 
plate

Base plate – cast 
in anchor bolts

Base plate 
embedded in 

concrete
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