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Innovative constructioninour DNA

Foundedin 1952 byFrancisBouygues,Bouygues
Constructionspecializedin  innovativeprecast
construction inthepostwarperiodprovidingmuch
neededhousinginthe Parisregionwhichwasmuchfaster
thanconventionalconstruction.
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BOUYGUES CONSTRUCTCD

A global player in construction and services
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BUILDING

Housing, schools&
universities, hospitals,
hotels, office
buildings, stadiums,
airports, exhibition
centers, leisure
amenities, etc.

.......

CIVILWORKS ENERGY&SERVICES CONCESSIONS
Roads&highways, Sinig¥25$vgfigséfg£?§é29htmg’ Management&
transport mgchani cal & HVAC ’ operationoftransport

infrastructures, etc.

engineering, facilities
management, etc.

infrastructures, sports&
leisureamenities, port
areas, etc.






DRAGAGE
HONG KON

Innovative construction solutions
inHongKongsince1955

Global Construction
Networksince 1986

Pioneerinconstruction
techniques & technologies
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DRAGAGES SINGAPOPSY.

World Class Expertise e

 COMPLEX DESIGN.,

DEVEEOPMENT ©
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projects in
Singapore emm

Triple Cerfification quas
IS0 9001, 150 14001, quali ieved in
OHSAS 18001
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oPrefabricated Prefinished Volumetric Construction”

- means a construction method whereby free -standing volumetric
modules (complete with finishes for walls, floors and ceilings) are
constructed and assembled in an accredited fabrication facility, in
accordance with any accredited fabrication method, and then
installed in a building under building works.

PRECAST FIT OUT PREFINISHED
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Clement Canopy

Crowne Plaza Hotel Extension Woodlands Nursing Home

Steel PPVC System Hybrid PPVC System

T T
10storeyhotel, 252 PPVC modules 9 storeynursing home, Concrete PPVC System
343 PPVC modules 40 storeyresidential (505 units),
1866 PPVC modules
Park Colonial, Woodleigh Garden ResidenceSgrangoon PerumalRoad
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Concrete PPVC System Concrete PPVC System Concrete PPVC System

6 blocks, 1415-16 storeyapartments 5 blocks, 15toreyapartments 1 tower 23storeyresidential (116 units)
(837 units), (613 units), 1 tower 18storeyservice apartment (240 units)

2514 PPVC modules 2012 PPVC modules 680 PPVC modules



The need of 3C

Teamwork
Upfront Design Developme

Factory Production Line ar
Construction

CLIENT

Multi Coordination betweel,

the Factory and Project Site Q
G[ S3T2 adeftSé¢ Lyaillf -0 A 2
Process CONSULTANT CONTRACTO

Clean Construction Site
High Quality Product

Shorter Construction Period
and High Productivity

$ 333383 313
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Level of offsite finishes requirements

Since 2001, BCA had implemented theldabilitylegislation for all building projects to raise
productivity in the built environment sector.

Codeof PracticéCOP sets out the requirements of minimum Buildable Design Score,
minimum Constructability Scomes well as the requirements for the specific productive
technologies such as PPVC.

Minimum level of completion offsite

Floor Finishes 80%

Wall Finishes 100%

Painting 100% base coat, only final coat is allowedste
Windows frame & Glazing 100%

Doors 100%, only door leaves allowed for-site installation
Wardrobe and Cabinets 100%, only wardrobe and cabinet doors allowed for ¢

site installation

M&E including water &anitary 100%, only equipmerdnd fixtures to allowed for on
pipes, electrical conduits & ductin site installation

Electrical sockets and light switch« 100%, only lighfittings allowed for orsite installation




PPVC Design Development

BIM used in the Design to facilitate precast and prefabrication

coordination

BLOCK 1

» ARCHITECTURAL plYIei
DESIGN TEAM

BLOCK 2

BLOCK 1

cONSULTANT Rmdl DPSPLBIM

DESIGN

STRUCTURAL

MSCP

DESIGN
TEAM

DESIGN TEAM

BLOCK 2

BLOCK 1

MECHANICAL
DESIGN TEAM

MSCP

=

BLOCK 2

REVIT
MODEL

CENTRAL

FILE

REVIT
MODEL

CENTRAL

FILE
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Design Teamwork
3 Disciplines to
develop PPVC
collaboratively
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3D VIEW (Typical Floor)

B LCOH

"-”.\“m,l UNIT TYPE 28R2b

CLEDGE
y

UNIT TYPE 2BR2C1

UNIT TYPE 3BRY

UNIT TYPE 4BR
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MODULAR DESIGN FGIRARTMENT UNIT
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@ PPVC-02 @ PPVC-04




Characteristics of the proposed system

6 Sided RC PPVC Module

Wall

Comprises of RC walls
located on the two long
sides of the modules.

Floor Slab
Comprises of RC floor
slab spanning across
the shorter span of
modules on beams.

Balcony and AC
Ledge

Balcony/ AC slab will be
cantilever.

Ceiling
RC ceiling flat slab is
provided
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RC PPVC Modules

¢ Prefinished in the factory
Fallowing iRequireraentsof
COPHarsBuildability 20:15

This PPVC system
developed byDragages
Singapore is particularly
suited for building
projects as it provides
robustness on the
structure and enhanced
durability.




SITE AND FACTORY MANAGEMENT

PPVC Carcass Nussjaya
Fabrication Yard

Tekong Is

<+ | Sengkang Central
Project Site

TRE

& HANG
PPVC Module
Fit Out Factory
via sea (Barge)
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3D Module after casting

Panel fabrication / casting

Stage 2 Fit Out Installation

’ XS :

Module arrangement Fit out works

Stage I Site Installation
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Preparation for Transfer Lifting process PPVC Module is installed
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Transportation Flow Chart

Carcass Fit Out Final
Fabrication - Factory - Installation
Yard

Typical Convoy

Convoy Size LTA Guidelines w/o Police

Escort
Length - 18.950 m No limit
Width - 3.100 m <3.4m
Height - 4315m <4.5m
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A High capacity tower crane
A~ 15 minutes per module for lifting and installation only
A 1012 modules a day per tower crane can be achieved
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U Less dust (I Less noise

U Less vehicle trlps on site

CONVENTIONAL METHG
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U Most of the
fabrication works
carried ofkite

PPVC Benefits Environmentally friendly ‘

U Mostly Lifting
works carried en
site
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