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Topic Overview

BCA ACADEMY

Day 4

Day 1 Day 2 Day 3
AM BIM Fundamentals | BIM e-Submission (Assignment — 3D part
& Revit Interface Guidelines & finish)
Template Overview
Starting a BIM Basic 3D modeling :
project: Project staircase, railing,
template, Insert roof, ceiling
files, Project base
point, Grids &
Levels, Create
views
PM Site & Mass Family editor
Modelling interface & simple

Basic 3D modeling
: Wall, floor, ramp,
doors & windows

(Assignment — 3D
part)

family creation

Basic 2D elements:
rooms, areq,
annotation,
dimension, tags,
schedule, sheets,
titleblock, exporting
files.

(Assignment —
2D
Documentation,
Family)
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DAY 1
BIM INTRODUCTION
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 “A change anywhere is a‘change everywhere”

- Autodesk
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Building Information Modeling - BIM

e Whatis BIM
e What are the benefits

The Education and Research arm of the Building and Construction Authority



BCA ACADEMY

What is BIM ?

B Uilding I nformqﬁon Modeling Extracted Information from Model

e.g. Construction Simulation, Cost
Estimates, Progress Payment Reports,
Safety, Quality, and Site Planning

S
Architectural Model Structural Model MEP Model
B Geodmetric + Non Geometric Information
etter
Geometric Information
Proper Modelling - 400x800x6700
i inati e -2.152 m?
Nformaftion (Beam terminations and s
correct alignments) ,’ - Non-Geometric Information
M I = - Concrete Grade 40
i -P B
anagement recastbeam
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What is BIM ?

e 2D — Equivalent to conventional drafting, only performed on a
computer. Unintelligent

* 3D — A model that includes 3-D shape information only

e 4D (BIM) — A 3-D BIM that has'objects and assemblies that
have schedule and time constraint data added to them.
(4D = 3D + Schedule (time))

5D BIM - A 4-D BIM that has object and assemblies that have a
cost dimension added to them. (5-D = 4-D + Cost)
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CAD v.s.BIM?

CAD Project BIM Project
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I'HiE Hll I HIE

Fr“‘“ g

LB R B R

Vector Platform

Parametric Platform g
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BIM Model = Parametric Model
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BIM Model = Parametric Model
BIM Model = Geometry + Parameter
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BIM & VDC & IDD == SOFTWARE AP
TYPES BIM APPLICATION USES
AUTHORING AUTODESK REVIT 3D Modeling, 2D Documentation

GRAPHISOFT ARCHICAD
BENTLEY OPENBUILDINGS

TEKLA STRUCTURES DETAILED STRUCTURAL MODELING
SEQUENCING (4D) AND FUZOR VDC 4D SIMULATION & VIRTUAL MOCK-UPOS
PRESENTATION
SYNCHRO 4D PLANNING
LUMION VISUALISATION, SUPPORT 4D ANIMATION FOR PRESENTATIONS
REVIZTO 4D COORDINATION AND VR-BASED PRESENTATION
AUTODESK NAVISVINERKS 4D SIMULATION, CLASH DETECTION
QUANTITY TAKE OFF (5D) COSTX >D TOOL

GLODON BIM SUITE
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BIM & VDC & IDD = SOFTWARE * List is non-exhaustive

TYPES

BIM APPLICATION

USES

COORDINATION &
COLLABORATION

AUTODESK
CONSTRUCTION CLOUD
(ACC)

CENTRALISED DOUMENT MANAGEMENT/ DATA SHARING
MODEL COORDINATION AND CLASH DETECTION

FIELD / CROSS-PROJECT"COLLABORATION

TEAM MANAGEMENT

AUTODESK NAVISWORKS

4D SIMULATION,CLASH DETECTION

SOLIBRI MODEL CHECKER

MODEL CHECKING, CLASH RESOLUTION

BIMCOLLAB

CENTRALISED ISSUE MANAGEMENT, CLASH DETECTION, MODEL COORDINATION

REVIZTO

REAL-TIME COORDINATION, CLASH DETECTION, ISSUE TRACKING, VR-BASED
REVIEWS

BENTLEY PROJECTWISE

(INFRASTRUCTURE) COLLABORATION, DOCUMENT MANAGEMENT

TRIMBLE CONNECT

MODEL VIEWING, ISSUE TRACKING, COLLABORATION
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BIM & VDC & IDD == SOFTWARE

* List is non-exhaustive

TYPES BIM APPLICATION USES
DESIGN: AUTODESK FORMA SITE, WIND, SOLAR ANALYSIS
ANALYSIS TOOLS AUTODESK ROBOT STRUCTURAL ANALYSIS | STRUCTURAL LOAD, SEIMIC ANAYSIS

AUTODESK INSIGHT ENERGY, DAYLIGHT, HVAC ANALYSIS

IES VE ENERGY, SUSTAINABILITY ANALYSIS
CONSTRUCTION: AUTODESK CONSTRUCTION CLOUD (ACC) _|'CENTRALISED DOUMENT MANAGEMENT/ DATA SHARING
FIELD AND MODEL COORDINATION AND CLASH DETECTION
CONSTRUCTION TOOLS FIELD / CROSS-PROJECT COLLABORATION

TEAM MANAGEMENT
MODEL VIEWING ON-SITE

QUALITY / SAFETY

TRIMBLE SITEVISION MODEL VIEWING ON-SITE
QUALITY / SAFETY

PLANGRID DOCUMENT /TEAM MANAGEMENT
MODEL VIEWING ON-SITE

NOVATE / FINALCAD QAQC - DEFECTS MANAGEMENT

LN-100 SURVEY - ROBOTIC SURVEY EQUIPMENT
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BIM & VDC & IDD == SOFTWARE

* List is non-exhaustive

TYPES BIM APPLICATION USES
OPERATION: ARCHIBUS ASSET & SPACE MANAGEMENT, TRACKING (6D)
FM:SYSTEMS WORKSPACE& OCCUPANCY PLANNING, TRACKING (6D)

FM SOLUTIONS &
DIGITAL TWIN TOOL

BENTLEY iTWIN

ASSET MANAGEMENT, DIGITAL TWIN CREATION, TRACKING (6D)

ECODOMUS

ASSET/SPACE PLANNING, TRACKING (6D), loT INTEGRATION
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Benefit's of BIM
WHAT CAN BIM DO FOR YOU ?

Coordination
& Shop
Drawings

Planning

Visualization : &
Analysis Logistics
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Benefit's of BIM
WHAT CAN BIM DO FOR YOU ?

W ELE

Better Project
Understand Cost

Project Decision

Space
Planning

Faster Faster Facilities
Decision Approval Management & Rental
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LEVEL OF DEVELOPMENT (LOD)
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Prototype Revit Model

* Architectural
e Structural
 Mechanical
* Electrical

* Plumbing

* Automotive
* Drawing Updating
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WHAT IS LOD?

= AlA 2008-E202 BIM Standardization & Guidelines

= To define the BIM process and project.delivery.

= To define a clear expectation of-BIM model.
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HOW TO DEFINE LOD?

LOD 100- Conceptual Design
LOD 200- Schematic Design

LOD 300- Constfruction & Coordination
LOD 400- Fabrication & Assembly
LOD 500- ‘As-BIM’ Model
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= LOD 100 - Concept Design

The building 3D model is developed to represent the information on basic level.
Thereby, only conceptual model creation is possible in, this stage. Parameters like
areq, height, volume, location and orientation are defined.
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= LOD 200 - Schematic Design

General model where elements are modeled with approximate quantities, size, shape,
location and orientation. We can also attach non- geemetric information to the
model elements

i
=2
i
i
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= LOD 300 - Detailed Design

Accurate modeling and shop drawings where elements are defined with specific
assemblies, precise quantity, size, shape, location and erientation. Here too we can
attach non- geometric information to the model elements
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= LOD 350 - Construction Documentation

It includes model detail and element that represent how building elements interface
with various systems and other building elements with graphics and written definitions
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= LOD 400 - Fabrication & Assembly

Model elements are modeled as specific assemblies, with complete fabrication,
assembly, and detailing information in addition to precise quantity, size, shape,
location and orientation. Non- geometric information to the model elements can

also be attached
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= LOD 500 - As-Built

Elements are modeled as constructed assemblies for Maintenance and operations. In
addition to actual and accurate in size, shape, location, quantity, and orientation, non-
geometric information is attached to modeled elements
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WHAT CAN BIM DO FOR PROJECT ?

MANAGE

DESIGN

T T
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WHAT CAN BIM DO FOR PROJECT ?
Planning & Design Srag)@...

v" Visuadlisation & Study
v'  Design Analysis

v" Design Coordination
v' Design Collaboration

v Documentation

The Education and Research arm of the Building and Construction Authority



BCA ACADEMY
v Visuadlisation & Study

« Allow to review, to understand and to evaluate the design.

« Enable virtual presentation of the proposed built form.
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v' Design Analysis

« Allow the study of the building performance during design.

» Designing a sustainable building become more possible.
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v Design Coordination

« Ability to detect and resolve construction clashes prior to construction.
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v' Design Collaboration

« Share model information between different disciplines to
resolve potential conflicts upfront.

Avoid costly aborfive works and delays at construction stage.

The Education and Research arm of the Building and Construction Authority
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v Documentation
« Generate 2D drawings directly from BIM model.
* Managing Design & Detail drawings.

« Generate Schedule.
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WHAT CAN BIM DO FOR PROJECT ?

Consiruetiion Siag@...

v Project Coordination

AN

Project Collaboration (Virtual Mock-up)
Construction Sequencing
Documentation

Quantity Take Off (QTO)

Integrated Digital Delivery (IDD)

< X X X

BIM to Field
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v Project Coordination

Manage with BIM Authoring tools

Coordinate construction information between frades.

Clashes to be detected during modeling stage.

13 B KFHD B« | 1% BHAGABED OB <

L] (Click o select, TAB for atemmate, CTRL add, SHFT wnsiects
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v Project Collaboration (Virtual Mock-up)

Using BIM Presentation software like Fuzor to showcase model.
Inter-disciplinary Model Collaboration Assessment.

Resolve clash on the spot, to reduce RFI.

Change format of technical meeting.
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v' Construction Sequencing

» Integrating construction programme into BIM model.
« Simulating & Visualization of Construction Stages.

« Comparison of different construction sequence.

« Safety & Quality pre-study.

Cure WA foor weo
SHp lorma Bom Srd e e
Sroct oo beama ardjont - % %
st miscelarwos #On wdl rack 5 dwre
s
"~ ectad robur and - foor wktes for

VIRTUAL CONSTRUCTION | ‘ ACTUAL CONSTRUCTION
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v Documentation

« Coordination Report & Clash Report to be generated
for monitoring.

« Coordinated Shop Drawings directly issued from BIM Model.
(Reduce approval period)

« Generate Schedule.

WEST. COAST VALE TS EEEEL' FHRA (W) REFRAS
7 : ) A CORTRRTON 0T PACP DRV CO PR LT)
Proposed High Park Residences «%ﬂumm “ ¥ ‘Eh EEE FERA (ER) REFEAS VOC Report No. 003
Clash Report No. 001 - - JEnlToeY  com consmrscmon momi s cemsmem corm 0 € J
Date Time: 08-12-2017
eufe & Time: ::—hlPI ;22:‘5 T = ;? —(;:(- 20:‘;5 . . hvenue: WCYV site Office meeting room
enve: igh P ow flat Meeting Room ite Office Meeting Room \ ¥ -
Present: Fernvale Development Pte Lid, CEL (CEL) P&T Consultanis Ple Ltd, Architect (PTA) P&T Consultants Pte Lid. Engineer (PTE) United Project Consultants Pte Ltd (UPC) J/itual Mock-up Area: SHOW FLATUNIT -C2
Mr. Mark Chan Ms. Yvonne Yan Mr Phuah Phei Guan Mr. Lim Cheng Ann
MrLi Yang s Sally Na SN DESCRIPTON | SOLUTIONS STATUS | ACTION BY
Mr. Dennis. Ms Lee Yun Chiun <. The 2 power points fo be shifted towards window side, 100mm away from wall, Updated 171208: CLOSED [olels]ed
171208
m BIM model adjusted.
CCDC to capture changes in the showflat.
CLASH TYPES - CCDC Lower down the Invert level of the Subsod pipes to | OPEN: Pending
- Minor | avoid clashing with Sanitary Pipes. Approval from
| - Subsoi RC Sump aligned fo Sanitary RC Sump as per Consultants
TOCARON. | Archi. Comment.
- 1" Storey Mid-level |
‘GRID UNES:
- BetweenR-S and
R-5"
PARTIES INVOLVED:
ccoc
ELEMENT:
- Saritory pipes and
d. Kitchen window sill height & window size 10 be advised by PTA. " Updated 171208: "OPEN  PTA&CCDC

Pending for PTA advice. CCDC to check on
site.

HIGH DPARK :
Resiozucss [l
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v Quantity Take Off (QTO)

Make material costing faster, easier, and more accurate.

Maintain a dynamic

document of

&% Calibr A - A A - # Wrap Text
Pte . B I U- -H-A = 3= 55 Merge 1 Center -
Clipboard = Fant = Alignment =
1494 -
A B c D E F
1 T2 PPVC - “Material Takeoff ~ - - - ~
2 Mark Category Material: Name Ratio(kg/m3) | Volume(m3)| Rebar(kg)
3 UNAL-1
4 UuNA1-1 Floors Concrete, Precast Panels 124 04 49.6
5 UNA1-1 Floors Concrete, Precast Panels 124 0.11 13.64
6 UNAL1 Floars Concrete, Pracast Panels 124 103 127.72
7 UNALL Floars Concrete, Precast Panels 124 092 114.08
8 UNAL1 | Structural Framing | Concrete, Precast Panels 194 012 23.28
9 UNA1-1 | Structural Framing | Concrete, Precast Panels 194 012 23.28
10 UNA1-1 | Structural Framing | Concrete, Precast Panels 194 0.12 23.28
11 UNAL-1 | Structural Framing | Concrete, Precast Panels 194 0.02 3.88
12 UNA1-1 | Structural Framing | Concrete, Precast Panels 194 0.1 19.4
13 UNA1-1 | Structural Framing | Concrete, Precast Panels 194 0.08 11.64
14 UNAI-1 | Structural Framing | Concrete, Precast Panels 194 0.02 3.88
15 UNALL Walls Cancrate, Precast Panels | 129 089 114.81
16 UNALL Walls Concrete, Precast Panels 129 138 178.02
17 _UNALL walls Concrete, Precast Panels | 129 151 194.79
18 UNA1-1 Walls. DH 115 0.16 18.4
19 unAll Wialls. Mon Structural RC Wall 115 08 92
20 | 7.76 m?
2l lINAD
0.48 m* Concrete, Precast Panels 0.35m T2-C42 Concrefe, Precast Panels
0.49 m* Concrete, Precast Panels 0.36m* T2-C4-2 Concrete, Precast Panels
0.59 m* Concrele, Precast Panels 041m? T2-C4-2 Concrete, Precast Panels
Clomm [T2c32 concrels, Precast Panels 058 m’ T2:042 Concrete, Precast Panels
117 m* T2-C3-2 Concrete, Precast Panels 0.75 m T2.C4-2 Concrete, Precast Panels
183m* T2-C3-2 Concreta, Precast Panels 0.76 m T2.C4-2 Concrete, Precast Panels
B44m* T2-C3:2 Concrete, Precast Panels 091 m T2.C42 Concrete, Precast Panels
T2-C32 Cancrete, Precast Panels 1.07 m?
0.04 m* T2-C3-2 Concrele, Precast Panels 113m?
0.04 m* T2-C32 |Concrete, Precast Panels 162m?
[008 m* B3 m
[059m? T2-C33
(061 m* [T2:€33 [Concrete, Precast Panels 001w
0.86 m* T2-C3-3 Concrete, Precast Panels 0.02m
0.92m* T2C33 Concrete, Precast Panels 0.03m?
139m [T2.¢33 |Concrete, Precast Panels
|282m
5.08 m*
1245 m*
0.01 m*
0.02 m*
0.03 m*
[0
0.05 m*
0.07 m*
0.08 m*
0.08 m*
0.14 m*
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v Integrated Digital Delivery (IDD)

Material Tracking / Logistic Management

Delivery Coordination / Defect Management

BCA ACADEMY

HDB - FENGSHAN GREENVILLE

ID: 2301152
Block/Level: 188D- L12
Precast ID: PHS2-2

Comments: ZN11

MAIN VIEW TOOL
b & A A
& = A A
Material Status Monitor Reset
Main x | Model X
Display @@
Level Element

¥ /| Architecture
» v wall
» | Door
» | Window
» v/ StairsRailing
» v/ Floor
» v/ Stair

v /| Stoucture
» A% structusalColumn
» @ structuralframing

Material Details

Total:4
Color Status Description
1 Production PD2-10
2 Production PD1-10
3 Production PD2-1
4 Production PHS2-2-8

DOCUMENT

A

Statistics

ID

2410095

2409835

2408797

2409944

FORM

QREODE

Level

MATERIAL

Trade

PROGRESS

Type

COORDINATION

Tracer

Hilbert

Hilbert

Hilbert

Aries

QUALITY

Date

27-Jan-2018 14:36:00

27-Jan-2018 14:36:00

27-Jan-2018 14:36:00

24-Jan-2018 16:24:54

SETTINGS HELP

View Status
Precast v Hide 0 quantity Shol
v| All Date | 13-Mar-2018 - |20-Mar-2018
] Status Color
1 Production
2 Ready for delivery
3 On site received =
4 Installed (]
5 Rejected -
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v BIM to Field

« Robotic Surveying, change process.

« Improve efficient (to be layout by one person).

* Improve accuracy.

R

RN
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WHAT CAN BIM DO FOR PROJECT ?

raclliny Mancgement Siclg)@...

v As-built Visualization

v’ Space Management

v Database of FM information
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v Visualization

« Animated walkthroughs within the as-built model.

« Effectively communicate critical building issues.
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v Space Management

* Incorporate 3D spaces and objects for accommodate custom
space management requirements.
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v Database of FM Information

* |Incorporate organizational data to support FM needs.

Efficiency gains, Drawing and Data Maintenance

A

BCA ACADEMY

|12098-STW-X0(-XX-M3-A1-0002-Main_Model_Michael ..[E]

Integrated

I :Cl: Views [STW All Views)

Legends
=8 Schedules/Quantities

COBie2-Component
COBie2-Component-Docr
COBie2-Component-Window
COBie2-ComponentsToSchedule
COBie2-Space-FromSpaceCbjects
COBie2-SpaceFromRooms
COBie2-System

COBie2-Type
COBie2-Zone

E
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