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Saya…. Dari… akan membentangkan pelaksanaan BIM… sebagai perkongsian berkaitan bim & apakah status pelaksanaan BIM di JKR skrg dan akan datang.
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Seterusnya ---berkongsi faedah penggunaan BIM di JKR…


HARAPAN JKR

In 2004 the Construction Industry Institute estimated that 57% of money spent on construction is non-
value-added —which is WASTE.? With the U.S. construction market estimated at US$1.288
trillion for 2008, at 57% waste, over $600 billion per year is being wasted.

Construction Manufacturing

Support

Activity
Support 12%
Activity

33%

USA

Figure 1: A large portion of the money spent in the construction industry is wasted,
especially when compared to the manufacturing industry.




UK

National BIM Report 2017

HARAPAN JKR

The Government’s construction strategy

The UK's BIM mandate is strategic; Very few think that BIM will stand in

it derives from the Government's _the way of our meeting these targets.
construction strategy. Within the /" Seventy percent see that BIM will ™
strategy are four ambitious targets. help bring cost reduction in the design
The role of BIM, in part, is to support build and maintain life cycle. Sixty

our reaching them. The targets are percent see that BIM will help bring
for lower cost, more rapid delivery, time efficiendies, reducing time

fewer greenhouse emissions, and a from inception to completion. Less
better trade balance for construction pronounced is BIM's ability to reduce
products. The graph balow shows “wgreenhouse gas emissions (44% ____
the design community’s assessment agree that it will help), orimprove the
of BIM's ability to help meet those trade gap in construction products

targets. (32% agree).

,_----------------,
R

Please tell us the role you think BIM will have in our achieving the following...
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Faedah BIM

70% C B
Frequen + 1.6

60% @ Frequency :
® Benefit F

50% 12
40% 1.0
- 0.8

TN 0s
20% l
10% =
0% _ l IRIN| BIM Benefits Contributing the Most Value
4 e &
S5 oﬁ‘zﬁﬂé“&f&é st *‘f} &9 50 *}:, & o Very High/High
, d*fgt- ?"&d@ {b‘@‘o &qﬁé, G‘-be\bo @q}" {}‘“ @" -f} ¢¢\ \" oF Jp R e e
) %
//,.,pf § Qé‘;‘.""‘ig&;pé‘b 1;4}?* :&@ a"'d' é‘ ‘;& .;,-'f’ ‘f* d? o .‘p“g&, ! Reduced conflicts during construction | 68%
N ! y P "’b(,-bw,,?"' ‘;@é\ & o Q'q’.@"p @aﬁ“ ‘@ ____________________
‘fd’p < f,o"o ‘ﬁé" @5" Improved collective understanding
<° of design intent 65%
Improved overall project quality 54%
Reduced changes during construction 54%
Reduced number of RFls
(Requests for Information) 47%
Better cost control/predictability 37%

Smrce: McErzw-Hil Congmiction, 2008
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Secara khususnya, penggunaan
model BIM dalam projek JKR Ini
dapat membantu :

 melaksana proses kajian

rekabentuk

 memberi visualisasi 3D kepada
pelanggan dan pasukan projek

 mengurangkan konflik
pertembungan semasa di tapak




Graph of Effect/Cost/Effort vs Project Phase

Effect f Cost / Effort

- BIM Vs Traal Approach
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P BIM di dalam
I Industri
automobil

Structural Model «=— MEP <«—— Architectural
Model Model
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LATAR BELAKANG

Isu konflik / percanggahan pembinaan yang timbul

akibat kelemahan ko nasi dan komunikasi akan
mengakibatkan :

U Kelewatan projek N ; 2 S
dPeningkatan kos Y

 Kualiti mutu pembinaan terjejas

Penggunaan Building Information
Modeling (BIM) dilihat sebagai
inovasi terbaru bagi mengurangkan
isu konflik / percanggahan pembinaan




DEFINISI

Detailed Design _ Analysis

Documentation
Conceptual

M ‘Building |
2 Information
’ Modeling

Construction
4D/50D

Operation and Construction
Maintenance Logistics

oo

~ Demolition

Building Information Modeling (BIM) merupakan proses penyediaan
dan penggunaan model menerusi teknologi digital 3D berparametrik
yang mengandungi pelbagai informasi bagi meningkatkan sistem
penyampaian di sepanjang kitar hayat pelaksanaan projek



current Level in Malaysila 2017 UK National Report BIM

: Level 2

.................... BIM Level O BlMILeveI 1 BIM Level 2 BIM Level 3
| /
|

Maturity

BLM
BIM Building Lifecycle Management
(Point Solutions) (BIM + PLM Platform)

v
g Drawinos I Models,IObjects, Transactable,
] 9 I Collab'ration Interoperable Data
=
o BS1192:2007
=
S
e BS7000:4
E {
< BS8541:2
wvi
v
I . E
Integrated Web Services £
Flles Files + Libraries “BIM Hub" a
=
2
1 1 X A 0 | 2

The BIM Maturity Model by Mark Bew and Mervyn Ritlards adapted to reilct BLM’s relationship to Level 3.




Status BIM di JKR (Maturity Level)

JKR

Intesgrate muliple modals
into a singhe federated
maodel by using local and
wieb basad tachnology

model servers of other
natworked (cloud) basad
technologies.

132
Local Seryice ||| Weh Sanice

I

i

I

I

I

i

I

I

i

Pre BIM technology I
Many projects are stil operating at these |
levels. ;
I

I

I

I

i

I

I

I

Sonurce: modified from the the Anstralion Institate for Architects (ATA) and CRC for Constraction mnnovation.




P4a Facilitate BIM Adoption in Construction Industry via Regulation

2016 2017 2018 2019 2020
FOCUS AREA | No ACTIVITIES KPI CITP
02|03 |04 01|02 (03|04 Q1|02 |03 |04 .01102.03 104 01102 03104
1 |Continously Develop National BIM Guide i K1 K2 K3
Guide
2 |Enhancement of KPI for P4 Inisiative K1 K2 K3
3 |Develop BIM Prp_glw-emmt-ﬁpag[fication K1 K2 K3 K1 40% of Public £
= B Project Above RM =
. 2 - S o -_— 1]
1 Pilot BIMprocurement with selected poblic K1 K2 K3 100mn Implement % T;_
Policy projguc't \‘\ BIM Level 2 (Q1 2019} | 3
7 S ! 4 =
Publish circulars on BIM Procurement \\\ i ;_ Ta.
5 |4pecification changes to Government N\ oK K2 K3 7 ."O_’.
/|Procurement Entities (KKR, MOF, JKR) A i 3 s
II \ 1 E @
! oo o o X ]
/ | c| o
b Deuel-op BIM Based building design review and \ Ki K> K3 5|2
I |checking system = g
| I\ 3
/ . - . . ! S| ow
/ Testing BIM Based building design review and i K2 Pilot Project BIM ‘E i
1 =
. \ K1 K2 K3 .. =
Terrrroo 7 che.cl.ﬂ.ng system for selected 1 PBT + Research ‘: Based Submission (_c, -E
& Impl'tion | Activities to support : System on Selected = ;
. . . .. i i o
Agency | g Pilot Project BIM Based Submission System on : i Ko K3 PBT (DBKL, MBPJ, PJC = g
' Selected PBT (DBKL, MBPJ, PJC,IRDA) i : IRDA) - (Q1 2020) S| 2
|' ! : T |5
8 8 Af ! i 2
9 Continous Education & Training for operator at : b K2 K3 % =
\ 7 |PBT i : > BB
\ ! : t —
| m —
10 |Change management for JKR ! K1 K2 K3 £ &
\ y (¥} o
Impl'tion 3 7 Pl a
P 13, |Software Customisation for JKR 7 K1 K2 K3 . . ﬁ
Agency 2 / K3 5 Public Projects s
12 T\ools and Plug in for JKR i K1 K2 K3 Implement BIM Level
—— 7 . 3 (Q3 2020
Industrial/ 13 BIM{I’ransformann Initiative for Consultant oK K2 K3 ( )
Organisation 14 BIMTr\éRsformation Initiative for Cont,m’étor T T g T

~. -
~. -
~~~~~~



P4b Establish Reference Centre to Support Development and Adoption of BIM and Modern Methods

/’/ e 2016 2017 2018 2019 2020
FOCUS AREA | No /’ ACTIVITIES \\\ KPI CITP
,," \\\ 0203|604 O1|102|02|04|/01|102|03|04|01|Q2|03|04| O01|Q2(0Q3 |04
Certificate 15" Development of BIM Module \\ K4 K4 1000 BIM %
+ P | Trained
and Training A6 |L h BIM A ditation Cert P \ Hia EI'SDH.I‘WIE e s
/ aunc ccreditation Cert Program ‘ i & Certifiad °
\‘ -E
/| 17 |Establish MyBIM Center (Q2 2016) K5 2 fE‘
/ | ]
BIM /| 18 |Develop Cloud Based Server ‘\‘ 2 ._E
Transf'tion ] ! f 1_:'.
Agent [CIDP] 19 |Cloud Based Business Model ! E 'EEI‘
& i 20 |Development of BIM based meeting room E. a
Technology v 7: §
bl o1 Support/Fasilitate Industrial (Training, BIM ! z - 5
\ Facilities, Research and ! i K5 Establish a ._E p
1 'l' ! [ oy
i\ | 22 |4 Satellite Center to Support MyBIM Center ! : ol Zecter 122 s = =
\ { 2016) 2 c|3
\ 23 |Establish BIM Academia Committee J w33
Supporting T : = g e
BIM P4 |Guide and Spec for Support Center ,," g 3 5
1y r \‘\ ',' = =
Transf'tion 25\ | Train the trainer program and fund 7 ] E
Agent = == . ]
26 Fuq\d for Pysical Development S § ;
3 4 1 [
27 |Fund )r‘or\Research and Delivery et . :q:i =°
. e H [=]
AN - [ o -~ o
28 Continously develop-and-pabilish standard BIM o i K& BIM Object = g
Design Library-Hospital-Medical Library i Library (Q1 2017} [i-§
Technology A I S S S - - ﬁ
29 Continously develop online reference center for o K7 Online BIM z
learning and library resource-General Libraries Reference Center | a




KEGUNAAN BIM

Perancangan Rekabentuk dan Perolehan Pembinaan Penyenggaraan

Pemodelan keadaan tapak sedia ada |
Analisis Tapak |
Anggaran Kos |
Perancangan fasa pembinaan
Pengaturan ruang [

| Kajian rekabentuk
Penyediaan rekabentuk

Analisis kejuruteraan:

- Analisis struktur,
pencahayaan, kecekapan
tenaga dan sebagainya

Penilaian kemampanan
Validasi kod

' Koordinasi 3D

Perancangan pengurusan fapak bina
Kaedah sistem pembinaan

Fabrikasi digital

Perancangan dan pemantauan
secara 3D

] Rekod model

Perancangan penyenggaraan
Analisis sistem bangunan
Pengurusan aset

Pengurusan ruang
Pelan tindakan kecemasan

Sumber : BIM Project Excution Planning Guide Version 2.0 — The Pennsylfvania State University




MENYEDIAKAN REKABENTUK DALAM BIM

MELAKSANAKAN CLASH ANALYSIS SEBELUM
TENDER

MENYEDIAKAN TENDER DOKUMEN MELALUI
PERISIAN BIM (JKR — SOFTWARE REVIT) DAN
IKUT FORMAT JKR(LOD 300)

SEMAK WORKING DRAWING DALAM BIM (LOD
400)

AS BUILT DRAWING DALAM BIM(LOD 500)
ASET INVENTORI DARI KOMPONEN BIM



PERLAKSANAAN PROJEK BIM

* PROJEK KK4
REKABENTUK DALAM TEMPOH 3 BULAN
DILAKSANAKAN SECARA REAL TIME

Carta Organisasi

Secara idealnya, carta organisasi pasukan projek ditunjukkan di dalam Rajah 3.1.

Rajah 3.1 : Carta organisasi pasukan projek




Model BIM
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Berikut merupakan salah satu contoh model 3D BIM oleh JKR… bangunan sekolah….
Terdiri daripada 3D (visualisasi), 4D (masa), 5D (kos), 6D (kemampanan), 7D (pengrususan asset)


Tyl LB

=" Model BIM _ A p——

YNNI NI IIF Y rFIIN-1 1 [ -LLEY L YL T

o L A "":"“Jh“ .rnur'r;r
Lo e Forparnsmr i
_ Lt Vst arard L 91
r B iy e e ] 1
L e ESEE—— 9
el B L | ® | s B
.' "' | el P iy e . ‘_
= by oo @ el o]
i _ ‘ Gy e Pl Ly o
j |' o Lk s ey (e — u
.E AR LS ] Dot e ity it Lt &)
4l o Sicimy sl L
= iy 'S p- Ll g e
LR

Model 7D

vt ol TE AU gy i Melemiur ol e T 0 @ o B -

(Pengurusan Aset)


Presenter
Presentation Notes
Model 7D merupakan model yang dilengkap dengan maklumat aset


RUJUKAN BIM (BUKU TERBITAN JKR)

GARIS PANDUAN
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RUJUKAN BIM (BUKU TERBITAN JKR)
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BIM NEED STATEMENT

BUILDING INFORMATION MODELING (BIM)
REQUIREMENTS

FOR

Eefua Pengarah Kerja Raya
JKR Malaysia

Jalan Sultan Salahuddin

50582 Kuala Lumpur

TABLE OF CONTENTS

1. GENERAL PRINCIPLES

2. BIM PROJECT REQUIREMENTS
2.1 BIM Objectives
2.2 BIM Deliverables
2.3 Technology, Platform and Software
2.4 BIM Project Execution Plan (BPEP)
2.5 BIM Manager, BIM Coordinator and BIM Modsler
2.6 Model Quality

3. MODEL DEVELOPMENT PHASE AND BIM DELIVERABLES
3.1 General Requirements

3.2 Tender Proposal Phase

3.2.4.1 Architectural Model

3.1.4.2 Structural Model

3.1.4.3 Civil Works Model

3.1.4.4 Mechanical System Model

3.1.4.5 Electrical System Model

3.1.4.6 Electrical and Mechanical C
External M&E Services

3.1.4.7 Tender Drawing Documentation

3.1.4.8 Bill of Quantities for Estimation Purposes

3.1.4.9 Sample of As_Built Model (mock-up As-Built model)

3.1.4.10 Sample of As-Built Components

P in Relation to

3.3 Detailed Design Phase
3.3.1  Clash Analysis Reports
3.3.2  Design Coordination Reports
3.3.3  Coordination Model

3.4 Construction Phase
3.4.1  Construction Model
3.42 Clash Analysis Reports
3.43 Design Coordination Reports
3.44  Construction Drawing Documentation
3.4.5 Construction Simulation

3.5 Close Out Phase
351  As-Built Model
3.5.2  AsBuilt Drawing

4. OWNERSHIP AND RIGHTS OF DATA

3.2.4.4 Mechanical Systems Model

The Contractor shall model the following mechanical elements as per
described in Mechanical Need Statement to a level that defines the
design intent and accurately represents the detailed design solution.
Mechanical elements are to be medelled for coordination within

electrical discipline and interdisciplinary.

The Contractor shall carry out coordination work with relevant parties
in accordance with geod engineering practice. These elements shall
include (where applicable) but not limited to:

« Air Conditioning and Mechanical Ventilation Systems

= Lifts, Dumbwaiters and Escalators System

» Medical Gases Pipeline Systems

«  Fire Protection Systems

« Sterilizers and Associated Equipment

« Boilers, Calorifiers And Steam/Hot Water Reficulation

System

+  Building Supervisory System

« Pneumatic Tube System

« Cold And Hot Room And Associated Equipment

« Laboratory Equipment

« Dental Chair System

= Mortuary System

« Kitchen Equipment

« Liquid Petroleum Gas/Natural Gas

« Internal Cold Water Plumbing

+ Internal Sanitary and Waste Water System

=« Other mechanical equipment/system

=« Conduit and trunking to be modelled for coordination with

others (if applicable)

« Generated layout all mechanical system

All components shall be modelled to the actual outside face

dimension. Any components smaller than 15mm in size or diameter




O Teknologi

- Keupayaan rangkaian ICT

- Lokasi dan ruang penyimpanan data

- Kos perisian dan perkakasan yang sesuai

d Sumber manusia

- Kompetensi

- Perubahan mentaliti
- Skop kerja

O Proses
- Koordinasi projek secara berintegrasi
perlu dilaksanakan di peringkat awal
- Kolaborasi model BIM (Perkongsian,

pertukaran dan pemindahan data)



Institut Kanser Negara, Putrajaya

BIM Objectives:

» Facilitate Design Review Process

 Manage client’s expectation through
visualization

* Minimize conflicts & re-work at
construction site

* Verify Work Programme submitted via
4D Simulation

Projek Perintis
SMK Meru Raya, Ipoh

BIM Objectives:

» Facilitate Design Review Process
 Manage client’s expectation through
visualization
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Diantara projek2 di JKR yg menggunakan BIM adalah…
NCI siap 1 bulan awal , reka & bina
Meru raya --- rekabentuk dalaman


Projek Perintis KAinik

Kesihatan Maran, Pahang

BIM Objectives:

» Facilitate Design Review Process

« Manage client’s expectation through
visualization

* Minimize conflicts & re-work at construction site
* Verify Work Programme submitted via 4D
Simulation

Projek Perintis SPRM Selangor

BIM Objectives:
» Facilitate Design Review Process
 Manage client’s expectation through

’ El visualization

g e Minimize conflicts & re-work at construction

L site

“ * Verify Work Programme submitted via 4D
Simulation

» Facilitate facility record capturing for FM
system use
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Projek perintis BIM
KK5 --- baru lantikan kontraktor
SPRM – pembinaan di tapak


Rrojek RP3-RMK 10 - Kolej
MARA Banting

BIM Objectives:

» Facilitate Design Review Process

 Manage client’s expectation through
visualization

* Minimize conflicts & re-work at construction
site

Bangunan Pentadbiran Majlis
Bandaraya Kuala Terengganu

BIM Objectives:

» Facilitate Design Review Process

« Manage client’s expectation through visualization
* Minimize conflicts & re-work at construction site
« Verify Work Programme submitted via 4D
Simulation

« Facilitate facility record capturing for FM system
use
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Mara banting – telah tender
MBKT --- dlm pembinaan
Selain itu --- 9 projek PAP 9 Pre approved plan utk rmk 11 bermula tahun depan


FAMILY BIM MEKANIKAL

GARIS PANDUAN BIM JKR

Jadual 5.4 : Hubungkait di antara LOD dan LOd

Level of
Level of Detail
Jadual 5.7 : Contoh Family mekanikal Development
Elemen Family hanya mempunyai rupabentuk konsep tanpa
LoD 100 Wy hanya puny: P p tanp
i sebarang Parameter atau geometri.
Family Elemen Family mempunyai rupabentuk asas dan
o LOD 200 mengandungi Parameter geometri seperti maklumat
_ anggaran dimensi (contoh: panjang, lebar dan/atau tebal).
— = =
= = = ] 3 2 o Elemen Family mempunyai rupabentuk terperinci dan
= b5 £ @ g &
Fasa § ‘f “E". -E = 8 ;"} mengandungi Parameter geometri dan bukan geometri
x = = ==
& £ « ° & LOD 300 minimum seperti jenis bahan berdasarkan maklumat
LOD 100 200 300 400 500 500 keperluan rekabentuk dan spesifikasi. (contoh: 900mm x
5 Width - 940mm 940mm 940mm 940mm 940mm 2100mm pintu panel kayu)
a Length - 2000mm 2000mm 2000mm 2000mm 2000mm Elemen Family mempunyai rupabentuk yang mengandungi
w
IS . . :
& Height _ 1800mm 1800mm 1800mm 1800mm 1800mm Parameter geometri dan bukan geometri berdasarkan
LOD 400 maklumat pembinaan dan pemasangan sebenar yang
L Phase - - 30 3@ 39 30
s . diperlukan di tapak. (contoh: maklumat bingkai pintu,
T = - -
Q § Frequency SOHz S0Hz S0Hz S0Hz irommongery dan nama pembekal)
o Voltage (V) - . 415 415 415 415 Elemen Family mempunyai rupabentuk yang mengandungi
Manufacturer - - - ASdnBhd | ASdnBhd | XSdnBhd Parameter geometri dan bukan geometri berdasarkan
Model - - - K5DS 440B | K5DS 440B | K5DS 440B maklumat pembinaan dan pemasangan akhir di tapak
- - 200,000 200,000 200,000 200,000 (contoh: rekod pengujian dan pentauliahan)
8 Capacity LOD 500
= Btu/h Btu/h Btu/h Btu/h Elemen Family mempunyai rupabentuk yang mengandungi
=)
= Weight - - 300 kg 300 kg 300 kg 300 kg beberapa Parameter geometri dan bukan geometri yang
W
= Cost _ R - RM 150,000 | RM 150,000 | RM 150,000 dikemaskini seperti maklumat rekod penyenggaraan aset
Installation (contoh: tarikh penyenggaraan dan pengubahsuaian)
a - - - 12.03.2014 | 12.03.2014 | 03.12.2030
ate




KONVENSYEN PENAMAAN

GARIS PANDUAN BIM JKR

Jadual 5.11 : Contoh Family mekanikal (ACMV)

Categories

Element

Image

ACMV

Air Handling unit

Chiller unit

Variable refrigerant unit

Fan Cofl unit

Cooling Tower

Split-type indoor and outdoor air
conditioning units

Exhaust or extract air fans

Fresh air fans

Other fans such as jet fans

Heat Exchanges for projects with District
Cooling

ACMV
Distribution

Exhaust air ducts

Fresh air ducts

Supply air ducts

Return air ducts

Transfer air ducts

Diffusers, air-boots, air grilles, air filters,
registers

Fire dampers, motorized dampers, volume
control dampers, C02 sensors, CO sensors

Mechanical
Piping

Chilled water supply pipes including
connections, fittings and valves

Chilled water return pipes including
connections, fittings and valves

Condensate drain pipes including
connections, fittings and valves

Others

Switch boards, control, panels, control
and monitoring modules

Engineering Smoke Extract System (e.g.
smoke curtains, ductless fans)

&
»
&

e
o

Jadual 5.12 : Contoh Family mekanikal (Paip dan Sanitari)

Element

Image

Pumps

Control panels, monitoring and control sensors

Plumbing BIM Elements only

Internal cold water piping, fittings, valves including hot
and cold water pipe work with all plumbing equipment

Storage, water holding tanks, pressure vessels

Pool filtration equipment

Sanitary BIM Elements only

Foul drainage, kitchen waste pipe work including floor
drains, open trapped gullies, sealed trapped gullies and

clean outs, vents and manholes

Grease and sand traps

Gully trap and inspection chamber

ie

3
1 5

&

Jadual 5.13 : Contoh Family mekanikal (Sistem Pencegah Kebakaran)

Element

Image

Svstem piping, droppers, fittings, valves and
sprinkler heads, sprinkler inlets, sprinkler control
valve set, subsidiary valves, flow switches

Fire alarm system and break glass unit

Sprinkler system

Wet and dry system

Hose reels system

Gas piping for suppression systems

Heat or smoke detectors, control panels, monitoring
and control sensors, pump panels, check meter
positions

Fire extinguishers

Smoke curtains




CONTOH KOMPONEN BIM
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