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Dragages Singapore & the Bouygues
Construction Group

BOUYGUES
CONITRUCTION

I

IN SINGAPORE SINCE

1984 SUILDING. 58,149
CIVIL WORKS, ENERGY
54 ; EMPLOYEES IN THE
& SERVICES WORLD

+35
2,000+ PROJECTS IN 13.4
SINGAPORE
EMPLOYEES BILLION EURO OF
TURNOVER

HIGHEST CONQUAS 60%

MEMBER OF THE

PPVC PIONEER OF INTERNATIONAL BOUYGUES GROUP

TURNOVER
BIZE SAFE STAR 130,500 EMPLOYEES
ACTIVE IN 26 ’

TRIPLE ISO CERT. COUNTRIES CONSTRUCTION /
MEDIA / TELECOM




Some of our Internatlonal Reference
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Some of our International Reference
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Our PPVC Experience

2014 2016 2016 2017

Crowne Plaza Hotel Extension Woodlands Nursing Home Clement Canopy Park Colonial
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Steel PPVC System Hybrid PPVC System Concrete PPVC System Concrete PPVC System
10-storey hotel, 252 PPVC modules 9-storey nursing home, 40-storey residential (505 units), 6 blocks, 14-15-16-storey apartments
343 PPVC modules 1866 PPVC modules (837 units),
2514 PPVC modules
2018 2018 2019 2019
Perumal Road Garden Residences The M @ Middle Road
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Concrete PPVC System Concrete PPVC System 55 PPVC/APCS / PDV / MET Concrete PPVC System
1 tower 23-storey residential (116 units) 5 blocks, 15-storey apartments 7-storey zero energy building (MET) 4 blocks, 20-storey
1 tower 18-storey service apartment (240 units) (613 units), 16-storey super low energy building 522 units
680 PPVC modules 2012 PPVC modules (PPVC, APCS and PDV) BouYoUEs ™
Shared innovation P Singbrors
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PPVC Design Development

BIM used in the Design to facilitate precast and prefabrication

coordination

CONSULTANTS

DESIGN

BLOCK1

» ARCHITECTURAL MSCP

DESIGN TEAM

BLOCK 2

BLOCK 1

DSPL BIM

DESIGN TEAM

TEAM

BLOCK 2

BLOCK1

» M&E MSCP
DESIGN TEAM

BLOCK 2

REVIT
MODEL
CENTRAL
FILE

REVIT
MODEL
CENTRAL
FILE

REVIT
MODEL
CENTRAL
FILE
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PPVC Design Development

Design Teamwork
3 Disciplines to
develop PPVC
collaboratively
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PPVC Design Development

MODULAR DESIGN FOR APARTMENT UNIT
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@ 3D VIEW- UNIT TYPE 3BRY
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Characteristics of the PPVC system

6 Sided RC PPVC Module RC PPVC Modules

— Pre-finished in the factory
Following Requirements of
COP on Buildability 2015

Wall

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

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

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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DESIGN CONSIDERATIONS OF THE MEP IN PPVC SYSTEM

MEP Structural & Fire

Coordination

Safety

Robust design
for construction
errors

Integrity Maintenance

accessibility

between
modules
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PPVC Fabrication & Installation

M&E Services

Carcass Fabrication
at Grisek Jaya

| e Embedded
services

P
Fit Out Installation
at Jurong Port

O )
. e MEP High Level
installation
e Ceiling
Clearance
e MEP fittings
\ /)

p
Final Installation on
Site

4 )
- * MEP

Connections
e Final Light
Fixtures
e Condensing
Units
- )
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PPVC Construction

Stage 1 — Carcass Fabrication

Panel fabrication / casting

Stage 2 — Fit Out Installation

Fit out works

Preparation for Transfer Slab Lifting process PPVC Module is installed
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D= Carcass Fabrication Plant at Grisek Jaya
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PPVC Yard — Plant and Capacity

Dragages Singapore has invested in large yard for self production

L

~ This will guarantee timing and quality control

Carcass Module Production Yard

Total area = 19,000m2
Total production = 340 modules/month
Equipped with = 1no 32T / 1no 40T / 1no10T Gantry Crane (each line)
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== PPVC Fit-Out Factory at Jurong Port
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PPVC Yard — Plant and Capacity

Factory Area 7,400m2

(6,956m2 covered area and 444m2 open yard)
Capacity 140 modules
Machinery Gantry Crane: 2nos 32T and 2nos 40T
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PPVC Yard — Plant and Capacity

... Dragages Singapore has invested in a large factory for self production

~ This will guarantee timing and quality control

Fit Out Factory
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PPVC Construction — Logistic Management

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 —4.315m <4.5m

Shared innovation - {D‘ | .
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PPVC Construction — Logistic Management
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PPVC Construction — Logistics Management

Site Restrictions Consideration
Access

- Tight Access (One Lane)

- Limited Site Unloading Lots
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PPVC Construction — Equipment
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* High capacity tower crane
 ~ 15 minutes per module for lifting and installation only

 10-12 modules a day per tower crane can be achieved
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Project Site And Factories

DIGITAL TOOL FOR H&S, QA/QC AND PRODUCTION FOLLOW-UP

1. Safety During Construction T -
2. Defect Management During Construction
3. Defect Management During Handover
4. PPVC Production Management
5. Real Time fabrication progress tracking

6. Data Analytics ___.|I|||||_.|.||||II|... .....

35  15hours

and Go Dashboard and exampie of top Indicor

Dragages
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Project Site And Factories

Types

Others \

~ Carpentry

Wwall —
— Ceiling
Plumbing/Sanitary Fitting
Other " Door
Glazing
Flaor Electrical
Locations
Room
Bathroom

DEFECT — DATA ANALYTICS

Defects by Company coloured by status

5KH Construction

Newlink Industrial & Trading
Lincotrade

Powen Electrical Engineering
DsPL

PF3

TEE Pte Ltd

King Wan Construction
Maorth West

Packers System Pte Ltd - Clementi
Corzen

Cortenis

W Closed

Others

&.Poor Maintenance

1 27
. 731
I 534
I 247

I 137

L ___Il}

I 6

. 53

. 55

. 47

. a5

e

V] 100 200 300 400 500 600 700 200 900 1K

M completed B New B Rectiied M Rejecced M wiP

1.Unaware of the reguiremment

2.5ystem not implemented/Mistake

4 Misunderstood the reguirement

5.Lack of supervision

S.Lack of supervision
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PPVC Fabrication & Installation — Real Time Tracking

FIT-OUT FACTORY

AVERAGE OF 50 TASKS PER MODULES ARE TRACKED, STATUS UPDATED REAL TIME

PPVC CARCASS RECEIVED

EXTERNAL CARCASS WORKS TRADE / ARCHI WORKS M&E WORKS
Survey, Castin Blockwall / o
Setting Out gRC Panel Wall (A T
& Marking Kerb Installation
Door Window Drywall
External Wall Surface Preparation Sub- Installatio Partition M&E Wall Embedded Pipes

Frame n Installation

Wall Skim Coat Waterproofing ﬂ Wacllo_zl:lm
o

Car;?entry W.orks: Kitchen Ceiling Frame & M&E Ceiling Clearance
Cabinet, Vanity Cabinet & Board Closure

Wardrobe

Wall Painting

Wall Skim Coat

Final Touch Up M&E Fittings

PPVC MODULE READY FOR DELIVERY TO SITE

Shared innovation @;’.:;%‘:,%7:
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PPVC Delivery — Real Time Tracking & Feedback

To ensure effective communication between site and factories (Grisek Jaya, Jurong Port

etc.), we are using UBIKEY as a common platform to share info, discuss issues/
concerns, coordination for all delivery matters.

Dragages BCAA - Multi-site OBEYA

== 2-BUILDING VIEW -°* = 3-TIMELINE - = a-KPis
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SLEB View PROCESS GUIDE

KPI1- Weekly Eleme... SHORT TERMACTIO...
20 septembre 2021 20 septembre 2021

20 soptembra 2021 20 septambre 2021

KPI2-TRAILERPLA.. ALERTS TOMANAG...

20 septembre 2021 20 septembre 2001

20 soptombre 2021

KPI3-QUALITYISS..

20 soptombre 2021 20 septembre 2021
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Technical Challenges

17-30

@ Dmguges
‘ Singapore

 menberof Bouygues commtﬂ Lkl

Shared innovat

BOUYGUES
CCCCCCCCCCC



Technical Presentation
Technical Challenges for PPVC 2.0

1). Design requirement from Client & Consultant:

- Bigger PPVC module results in heavier module
- Irregular shape results in 3D complex mould
- Bigger opening requires additional support

and are prone to cracks (due to mishandling)

The Clement Canopy PPVC Carcass
(box modular shape)

{D‘ Dragages
Singapore
P
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Technical Presentation
Technical Challenges for PPVC 2.0

) + R

BCAA PPVC Toilet Carcass BCAA PPVC Top Beam
(5-sided modular shape)

1). Design requirement from Client & Consultant:
- Space Requirement

=> High Headroom
=> Ventilation requirements

The Clement Canopy PPVC Carcass
(box modular shape)

BCAA PPVC Carcass
(5-sided modular shape)
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Technical Presentation
Technical Challenges for PPVC 2.0

2) Many Type of PPVC Module:

Clement Canopy

Total = 1,866 PPVC modules
48 types of PPVC Modules
26 sets of PPVC moulds

UNIT TYPE E1 UNIT TYPE D2(MIRROR)
#28 #25

Garden Residences
Total = 2,012 PPVC modules

87 types of PPVC Modules
32 sets of PPVC moulds

Shared innovation
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