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SISTEM IBS MASA KINI

Presentation area

* Introduction

 Common construction systems in Malaysia
* -Precast Concrete (PC) components, HKL car park
* --PC frame, floor/wall panels and acotec

e ---hybrid

e ----gsystem formwork

* Quality assurance stages

* Automation dan mekanisasi

* Kilang IBS - automasi dan konvensional

* -singapore experience

» --kilang terbesar dunia

* ---30 storey hotel in 15 days?

* ----Modular building

* Seismic resistance buildings



introduction
IBS RECIPE : WORKING IN TANDEM,

COORDINATED SYSTEMS

TYPICAL PROJECT START UP WORKFLOW

INITIATION/
PMNN“NG NEW PROJECT
| I
CONTRACT DEPT. TECHNICAL DEPT. CONSTRUCTION DEPT.
Specialist Sub Contractor : Client’s Consultants
Precast Contractor e 4 S [ C bt é— -------------------- Architect
Installation Contractor ' - ~ C&S Consultant
MENTAT"@NS M&E Contractor Generate Panel M&E Consultant
AND @MWHN@S Lift Contractor N &S::przlsr:uwﬁi;: | Quantity Surveyor
Structural Contractor Landscape C onsultant
Panel Transport
Contractor PRODUCTION DEPT.
4
Start Documentation Precast Planning Construction Planning
PR@DUCTHON/ Letter of Awards to Mould Craneage Capacity & Logistic
C@NSFRUCT"@N Sub Contractor Cast In ltems Formwork & Material Handling
Lifting & Transport M&E Coordination at Ground Level
Accessories & Logistics Safety Coordination




General principles of IBS

1. Industrial production of components;

prefabrication; precast
(under controlled environment, can be in

factory/site)
2. Labour reduction

3. Open building system - standard components;
Moduler Coordination: MS1064



DESIGN CONCEPTS FOR PRECAST CONCRETE BUILDINGS

The design concept of the precast buildings is based on the buildability,
economy and standardization of precast components.
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PERBANDINGAN PENGGUNAAN BURUH

PURATA KESELURUHAN BILANGAN PEKERJA UNTUK PROJEK
IBS DAN BUKAN IBS
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Purata Bilangan Pekerija
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Bulan Pembinaan
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Half slab and hollowcore
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Kerj pémasangan Half Slab ditapék binat
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| -I:lollo C(;ré Slab diéuéhn mengilkut saiz.




Advantage hollowcore-longer span lesser components

Kerja pemasangan Hollow Core Slab ditapak bina.



2000 BAYS CARPARK - HKL




HKL VIDEO



Hybrid system
eg: PC components + CIS concrete
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QS“Y‘Set@mwf@(PmWOTkMWORK SYSTEM - SRI PERANTAU i

This system were used since 1984. It was the most
- economical and efficient system for the
construction of high rise buildings.

The companies that being implementing the
similar to this type of formworks are:-

1.PASCAL FORMWORK - German
2.5GB - Brittain
3.EFCO FORMWORK Australia




PLASFORM FORMWORK SYSTEM - 64 UNITS SECTION 7

PKNS Engineering & Construction Bhd (PECB)




PKNS Engineering & Construction Bhd (PECB) TUNNEL FORM SYSTEM - 260 unit Kondo Kristal, Section 7,
Shah Alam
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50 storey NAZA TOWER
doka system (timber panels)
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CADANGAN PEMBANGUNAN 2 BLOK MENARA IBU PEJABAT 50 DAN 38 TINGKAT
MENGANDUNGI 1 TINGKAT KEMUDAHAN DI ARAS 10, 8 TINGKAT PODIUM TEMPAT LETAK
KERETA DI ARAS 2 HINGGA 9 BERSERTA 3 TINGKAT TEMPAT LETAK KERETA DI ARAS
BESMEN, DI ATAS LOT 267, 270, SEBAHAGIAN LOT 268, SEBAHAGIAN LOT 324, SEKSYEN 63,
JALAN STONOR, BANDAR KUALA LUMPUR UNTUK TETUAN NAZA TTDI SDN. BHD,
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Formwork support
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Formwork-individual panels
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Formwork — wall details . | .
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QUALITY ASSURANCE
STAGES

¢ D ES | G N (JKR AND OTHERS INCL. INDEPENDENT CHECKER)

* PRODUCTION/CASTING/STORAGE/
TRA N S P O RTATI O N (SYSTEM PROVIDERS/CONTRACTORS)

* CONSTN. STAGE —PREFABRICATING
J/INSTALLATION (conrracrons

e SUPERVISION — audit/component
inspections/General requirements

(JKR AND OTHERS)




QA / QC DI KILANG

CHECELIST
NO. ITEM REMARES
YES NO MNiA
* Lifting the precast component from mould to storage
g vard at 15 Mpa (10 hrs)
& fige of precast coraponent Lifting \I[ # Transport the precast component to the constrction
site after 7 days
T Concrete testing \I[ * Cube test day 1-28, shump test, others
2 Storage of firdsh product \; * Stacking and protected
# Mould preparation, bar installation, concreting with
a Precast concrete coraponent production process \|[ vibrating, cutting, lifting, ouing and transportation is
carried cut properly
10 Precast concrete component dimensional accuracy \|[ * £ 10 mm

TNSPECTFD RY -

TNSPECTFD RY -
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BIM and Mechanization — CIDB CONCEPT

NEED FOR MECHANIZATION IN CONSTRUCTION INDUSTRY

1. The work can be done speedily.

The work can be done in time.

Large quantity of materials can be handled, so the size of the project can be
increased

The complex projects involving high grade material.

High quality standards can be maintained.

Time schedule can be kept.

Optimum use of material, man power and finance.

Due to shortage of skilled and efficient man power.

il b

%N D

Labour Reduction

Cost

Quality

Safety




DEGREE OF INDUSTRIALISATION




THE VALUE CREATION IN INDUSTRIALISED CONSTRUCTION

Value creation in %

Semiinizhed
elemants

Serless|
Standardis:

The value creation of industrialisation can only be established using robotised and
automated manufacturing process which is different from current conventional

32



APPLICATION OF MECHANISATION IN CONSTRUCTION

\EAET R

Infrastructure

. #|BS eg prefab components,
roof trusses, blockwork, steel
and timber frame

e Modular units eg toilet pods

¢ Equipments & machineries for
building construction eg hauling,
hoisting & conveying equipments

* |nnovation equipments eg
Spray Plastering, Roller Painting

® Gas pipe line

¢ Heat Ventilation and Air-
conditioning (HVAC)

e Sub-station

* Gen-Set

* High Tension Cable
e Fibre Optic Line

e Telecommunication Tower

* Roads & Highway eg earth
moving equipments

* Railway eg track equipments

e Dams & Irrigation eg pumping
de-watering equipments

*Bridges eg launching pads
ePower Plants eg oil rigs

eTunnelling eg pile driving,
tunnelling & rock drilling
equipments

sAirport runway

33



PENGGUNAAN BIM
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Singapore approach..

* Transformation of public housing (publication
2014)



How to Achieve Our Objectives...?

The approaches:

 Facilitate cooperation between stakeholders
(designers, suppliers and contractors)

« Develop standardisation

« Optimise usage of standard components
« Simplify site operations

« Emphasis on buildable design

Transformation

of public
housing

Improvement

TEES




Structural Elements —Modular Dimensio

| MODULAR
Width: .200,250,300mn_"| Column
ot 20 DIMENSIONING

Width: 200,250,300mm with
incremental of 50mm
Length : incremental of 100mm

125,150,175,200mm incremental

cub aadiles of DD

* Provide financial
incentives for contractors
to procure machinery

* Improved cash flow of =
contractors h - 1 R
+ Improved productivity o
+ Implemented Construction . . / S ‘ \IV” ES
Quality Control Byt
Management System




Develop solution and
improve production facility

igher and benser Developme

Develop Precast Solution for Super High-riseg
Building Design

] ’AE'"
w
L

Reinventing the pr:
production concep

Copyright © 2014 Housing & De elopment Board (HDB). All rights reserved.
No part of this material may be reprodi or itted in any form or Iy any




use battery mould

Mechanised Production Processe

Production of Flat Panels &

Solid Walls Optimisation of factory production space




Productivity Improvement Thru” Wo

Process Transformation....
» Encourage more adoption of market available
machinery and hand tools

» Develop/customise machinery to re-engineer
work processes

Develop a Customised Mechanized Materials Handling System
Further improvement to prototype:

« Stability and manoeuvrability
» Diesel powered- noise and smoke
« Customised battery/fuel cells of
suitable size & capacity
» Increase load carrying capacity




Improve Productivity of Precast Production

Mould cleaning and oiling

Mould assembly & fixing of reinforcement
Concreting and Compaction

Leveling & Trowelling

Promote Higher Level of Mechanisation &
Automate The Precast Production System
Automated Precast Production System

« Very efficient for production of standardised
products

 Flat and with minimum protrusion and profile
* Minimum dowels or projection bars

Complementing the precast automation process:

» A need to customise the production system to suit
local practice







‘Conventional’ practice

Construction Technology

Conventional Method:

« Manually tracking and
coordination of delivery and
installation

» Precasters deliver components
basing on contractor’'s demand




Improvement in construction technology

Advanced Construction Technology:
 Construction mechanisation &
automation

* Tools & equipment
« Automation of concrete batching plants

+ Automated buildin m (ABS)

Automation
of

building system

Explore Ways to Improve PC Installation &
HOiSting Operations Computerised

crane and hoisting

+ Computerised crane system that integrated with assembly and
precast plants.

* High capacity pc components lifting hoist



PRECAST PLANT-WORLD LARGEST

e THE LARGEST PRECAST PLANT OF THE WORLD
Morton Group built a greenfield site to build the
world largest precast plant with an annual precast
output that enables the construction of buildings
with a total floor space of 525.000 m?2.

 SOUTH AFRICA



CASTING OF PLANKS — INSTALLING STEEL
FRAMING










SCANNING OF IVIOULD




steel framing scan mould
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ROBOTIC BARS SPACERS TO DWG DETAILS
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- AND ARRANGING BARS IN TWO LAYERS
FOR PLANK




steel framing
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scan mould
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mould ready for casting
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steel framing scan mould place rebars
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steel framing scan mould place rebars
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steel framing scan mould place rebars
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30 STOREY HOTEL IN 15 DAYS
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FOUNDATION
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FLOORING ELEMENTS
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FIXING OF SERVICES
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LIGHTING TESTINGS
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TRANSPORTION AND INSTALLATIONS

P ) 0s46/231



CONSTRUCTION IN PROGRESS
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FIXING OF STAIRCASE AND CLADDINGS




FURNITURES AND SHADES




24 HOURS WORKFRAME
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EARTHQUAKE RESISTANCE
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9 magnitude earthquake resistant
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ECO FRIENDLY COMPONENTS
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5 times more energy efficient
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e Z A Indoor 5P Outdoor
PMO.3um | 1428 | 96062

PM2.5um @ 25 1866
PM10 um | 1 78
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9M earthquake resistant 5x energy efficient 20x purer air
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MODULAR BUILDINGS

Day 10 - Module Installation




Traditional Precast System

The Green Precast System provides developers a highly flexible building system that delivers strength,
cost and time savings, durability, thermal and acoustic efficiencies and provides structurally superior
resistance to natural disasters.



CSU student accommodation




Floating pontoon




General principles of IBS

1. Industrial production of components;

prefabrication; pre-cast
(under controlled environment, can be in

factory/site)
2. Labour reduction

3. Open building system - standard components;
Moduler Coordination: MS1064



PERBANDINGAN PENGGUNAAN BURUH

PURATA KESELURUHAN BILANGAN PEKERJA UNTUK PROJEK
IBS DAN BUKAN IBS
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KILANG KONVENSIONAL IBS

KILANG
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Lateral Force Bracing System
In Seismic Active Region

~IR

Diagonal braced CBF Inverted V-braced CBF V-braced CBF

X-braced CBF Multi-story X-braced CBF

/
///
\B_/
n
n

CBF Concentric
Braced Frame
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Taichung City Government Building / & ¥ # B8UF X & |




> Lateral force resisting system

USA Federal Courthouse, Seattle
> Thin steel plates are installed into

a building’s structural frames

> Effectively increase the structure
stiffness and strength
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VULNERABLE 3YSTEMIS
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SErsvre DeSIGN FOR BRIDGES AND
BUINLDINGS

1980s

+ PENANG BRIDGE
% KOMTAR BUILDING, PENANG
+ SABAH FOUNDATION BUILDING, SABAH

2000s

% KLCC TWIN TOWERS
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Slaid UTIvi

UNIVERSITI TEKNOLOGI MALAYSIA

©UTM

Seismic Retrofit Strategies

Base Isolation:

Isolated structures

innovative e entrepreneurial e global
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Twin TOWERS




OWNER:
China Central Properties Ltd. (Current owner is RREEF)

ARCHITECT:
Minoru Yamasaki & Associates

PROJECT LOCATION:
Dalian, China

PROJECT SCOPE:
Structural Engineering, Precast Cladding Engineering and Construction Engineering

\PROJECT DETAILS:
43-stories, 89,000 square meter, precast prestressed concrete, grade-A office tower located near
the city centre of Dalian, Liaoning Province.

CHALLENGE:
This building is located in a high seismic zone on the northeast coast of China

SOLUTION:
Structural design for this building involved precast concrete beams, slab soffits and a

precastconcrete fagade and parapet cladding system.
RESULTS:

This project was completed in record time as the precast design allowed erection of the building
structure at a rate of one floor every three days. Completed in 1999.
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At 39 stories and 420 ft (128 m) high,

The Paramount (located in San

Francisco, California) is

the tallest concrete structure in addition to
being the tallest precast,

prestressed concrete framed building in
Seismic Zone 4 (a double record).

It is the first major high rise

building to be braced by an architecturally
finished exposed precast concrete ductile frame.
The reinforcement used to create this seismic
ductile frame includes post-tensioning and
high strength reinforcing

steel. All this represents a

major milestone in the development of
precast/prestressed concrete.

The building is basically an apartment
complex, although the lower floors
accommodate retail space, vehicle

parking and recreational amenities.

This article presents the design
considerations, construction highlights,
research and development,

and code approval process that led to

the realization of this structure.
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Fig. 2. Artist’s rendering of The Paramount. Photo courtesy: Kwan Henmi,
Architecture and Planning. Artist: W. Yeliseyev.
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IT IS EVOLUTION.

zist CENTURY
]
10 ye&rs ago D Just as we evolved

from the stone age

=commumication

=finance and trade
Today

- in the 215t century,
T U0 o building has evolved into

:: J gl Green Precast, 3D, monolithic,

e .."'T_l‘_ uy modular Construction

2oth -:IIEIniurg,|

L |
7000 years ago GO0 years ago 150 years ago 21et cantury |:
and urtill today The way to build and for a sustainable FUTURE



