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From 1’s & 0’s to Bricks & Mortar
Taklng BIM from the CIoud to Slte
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P Gamuda Land and IBS

Devendr% Krishnamoorthy
GM q‘igs Design

We design & manufacture using BIM

Lydia Anak Nyomek
BIM Architect




BIM Studio Launch
Posted by Kamini Raja Singgam
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MRT Station BIM — We Model Everything
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Aloysies Nathan
BIM Manager

CIDB Accredited BIM Managers

Rahimee Musa
BIM Lead






Virtual Design Reviews

BIM Coordination Meeting between”'consultants & contractor.
Solving Architectural, Structural and"M&E issues before construction.
Saving a lot of valuable time-and avoiding site problems




VDR Process Map
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Virtual Design Review Process

j & Refresh [% &y Select All + |[5 Find lrems &P Links W‘ @ FHE] ¥ Autodesk Rendering [§%] Appearance Profiler wl
[ Reset All.. ~ - |QuickFnd 5 Quick Properties || = 2 BE 2 Animator % Batch Utility
Append Select Clash | TimeLiner| Quantification DatzTools
M I3 File Options || = 5 Selection Tree | [Mses ~ | B & Unhide All + Properties || Detective] (=} Scripter
Project ~ ‘ Select & Search ~ ‘ Visibility Display | Tools

Saved Viewpoints & X

{0 160727 ARC/STR Coordination
0001-CNS Tunnel ring bear

241338380 YsED

28] UoRefEs | s3E5

s{on) 2unsesyy

0002-ARC Check Extent of
0003-ARCHCNS finishes A
wencmeesnaad ] - All jssues are tracked as Saved Viewpoints in Navisworks
ol with comments.
0019-CNS accomodate lift . . .
1 ecemaneol 2. New issues will be saved in a dated folder for each VDR.
~([) 0024-ARC+CNS Ope to be
-3 160817 ARC/STR Coordination
e et identify which discipline needs to revise their designs to
0028-CNS ESC pits v OTE.
0030-CNS Sump pit to be . . . . . .
waocox ol 4. BIM Coordinator will review previous issues and if resolved
e e o] move the viewpoint to a “Resolved & Closed” folder.
0035-CNS Sump pit level o
0037-MEP Extractor pit & p) .
D038 ECS Entrance ot are expected to refer to the Navisworks .NWD on the CDE
-3 esign Issues . . .
U s after each VDR to review the raised issues and amend
02 pattom vl
03, Plant room Level
05, Roof Level
06. Section BB
07. Section A-A
CNS
MEP
OVERALL

0011-ARC finishes to coord
UD 160808 ARC/STR. Coordination
3. Viewpoints will be numbered from 0001 to 9999 and will
0025-ARC Are these COL/T)
0750 N o ST 8 resolve an issue.
wsosoanseroes 5. Engineers, Architects, BIM coordinators and technicians
{1 RESOLVED & CLOSED
their designs, as agreed, to resolve them.
04. Concourse Level
ARC

= GAMUDA



Virtual Design Review Process

Date of Repol 14 August 2017

5 14 days or less
entul West Station 1o 28 day

More than 1 month

Total No. Issue:

247 . 0367-FPS misplaced 3. 0368 MEP_FPS misplaced 03 _FPS ac 245..0 a0r i plac. 0361 MEP_Pipas

247, 0362 MEP_Hydrant misplaced s MEP_FPS and floor frap... 250 . 0365 MEP_Fioor trap misplac.. S 250, 0379 MEP_Misplaced tapfio.. b J MEP_DRS Pipe placem.




Coordination Issues Tracker
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ABOVE CEILING PLAN

CSD Plans, Equipment Schedules + Schema - Minimum 1:50 scale



“ AO Sheet size’

CSD Sections, Equipment Schedules, Tagging, Setting Out + Schema - Minimum 1:20 scale



SAMPLE | S

CSD 3D Views — Scale to Fit
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TITIWANGSA STATION CONSTRUCTION
PROGRESS UP TO OCTOBER 2018
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PLANNED ACTUAL
Progress : 56.25% Progress : 44.95%

01 Jul 2018

Appearance Profiles : _START __END START  END
RETAINING WALL

ccwron ]

RCSTRUT / SLAB - ORIGINAL

RC WALL / COLUMN --

START END

RECTIFICATION - I:l
ABOVE ROOF :lom(;mAL

STRUCTURE

DISASSEMBLE

STEEL STRUT

START  END

- REMOVED

/\

ZMRT..

CORP

OVERALL PROGRESS 100%

LAUNCHING FACILITIES 20%

Actual |

B o
SITE PREPARATION

PRELIMINARIES ~ |24%

RETAINING WALL ~ 20%
b

Aol £
EXCAVATION WORKS | 18%

H

Actual {1 ,[.:: i
RCSTRUCTURES ~ [18%

o

Acwal (0]
ARCHITECTURE & 16%
BUILDING SERVICES

Plamed |

Actual :
TESTING & 16%
COMMISIONING

Planned I

Actual

|

i
EXTERNAL WORKS ~ |24%
et O
Actual '

50%| 75% 100%i



Application of 5D BIM & Role of QS

Revision
Manageme

: Model Validation
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Packages

Progress
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Benefits of 5D - BIM

* Accurate estimates
e Save time by automation of the process using BIM processes

* Detailed models can generate quantity take-offs of the materials
and.assemblies which are then integrated with estimating software.

* Generate and update the Cost Plan to supply and install each
building component.

e Cost information adds level of Transparency in the project budget
* Increases Certainty in the budget
e Facilitate Value Engineering in design and construction phases.

* Reduce the contingencies that are carried in traditional
construction projects, resulting in a Lower Cost



CDE Common Data Environment



Key Points

* CDE =single source of truth &
makes collaboration easier

* Use common and compatible formats
e.g. Revit, Navisworks, IFC2x3

* Share data frequently

* Early communication ensures less costly to fix
errors on site



Common Data Environment

* 1,800 Users

e 3,600 Model Files
e >55000docs

1 Tb of Data
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Information Shared on CDE

 Model Files (.rvt .nwc .ifc)

e Design Visualizations

* Federated Models

* Virtual Design Review Reports

* Coordination Issue Tracker

* Drawings

e Schedules & Equipment Lists

* Link GIS to BIM on the CDE

* Collection of Data for Facility Management



Gamuda’s Site Teams

Boon Hin Pua
Chief Surveyor
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Leveraging BIM in the field

Tony Joseph
GIS Manager



Awareness is KEY ... The Future is NOW !

Have YOU tested any of these technologies ?

N R : (R S LS R T
. . @ L el
VR = Virtual Reality IR N s 4 HIGHPARK

AR = Augmented Reality A\ A N W s ‘\Jh»//:' ==
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3D Printing Models ;
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Modular Off-Site Fabrication e e - I A

Data Analytics s o m i o B O Po.ren.2bio
Blockchain e R il







Image
Image D
Dimensions
Width
Height

igitude

Altitude
File

Mame

tem type
Folder path

Date created

HA 72w 3648
FATE pixels

3643 pixels

3: 10; 28.716200000000782
101; 41; 45.0202000000283

{a s,
(n

-7
S

Cudl_ 1 0.JPS

JPEG image

OATTWS Contest Capture. ..
200272077 0908
20027201




Link Photograr{lmetry to BIM



SITE CONTEXT CAPTURE < MMC-GAMUDA &
KVMRT (T) SDN BHD
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[ KVMRT SSP Geospatial Portal (G X | [} KVMRT SSP Geospatial Portal (G X (B] MRTSSPLine - GeneralMap X [ Biggest supermoon of 2019tos' X | @ WhatsApp x| + - X

(&) 8 https:;//maps.mymrt.com.my/portal/apps/webappviewer/index.htmI?id=4dc96f380278 920dd22c9c40da @

ﬁ MRT SSP Line - General Map

3 B
5 S
/& 200k efm/ Sk
101.714.3.126 Deg; 5/ Map date © OpenStreetMap contributors, CC-BY-SA /A3 =)

Version K Jan 2019 || Alignment SSP Underground Version K Jan 20 ated Feb 2018 | CrossOver_Underground_SSP_Feb2018 | CrossPessages_Underground_SSP_F

4 | TBM_Location i Station SSP Elevated Feb 20187‘ Station SSP Undergroun

ptions v | | n CRefresh
OBJECTID Name Ring No Cheinage X Y 7 Direction 4}
255 14-Feb-19 BMNS_CSLS_S8 1,207 35,762 1430.574 -5,246.74 8.085 Southbound i
257 15-Feb-19 BMNS_CSLS_NB 1338 35,553 1,535.576 -5,066.743 7.62 Northbound
260 15.Feb-19 BMNS_CSLS_S8 1216 35,749 1438.768 -5,236.648 8.004 Southbound
262 18-Feb-19 BMNS_CSLS_NB 1,338 35,553 1,536.576 -5,066.743 7.62 Northbound
265 18-Feb-19 BMNS_CSLS S8 1235 35,722 1,455.386 5,215.37 7.835 Southbound
267 19-Feb-19 BMNS_CSLS_NB 1338 35,553 1536.576 -5,066.743 7.62 Northbound
270 19-Feb-19 BMNS_CSLS_SB 1,239 35,717 1,458.401 -5,211.381 7.804 Southbound
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Gamuda’s Digital Site Teams

David Kong
QAQC Manager
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Digital Forms on Site — Linked to Progress Payment
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Digital Forms on Site — Linked to Progress Payment

@ Reporting
Planning

ﬂ%‘:}_ Production Schedule to
Cashflow

CRM

Customer Service &
Sales View

ERP
Simplify material
requests

Compliance &
Bonus
Quality Inspections




Industry Challenge...

Shortage of competent digital
consultants and contractors.

We do NOT train or develop
enough people in our industry!



Staff Training

Digital Seminars
Project On-Boarding
Process Skills Training

On The Job Support
Self Learning l
Peer to Peer Sharing | < |

E-learning Platforms

Discussion Forums
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