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DVANCED CONSTRUCTION INFORMATION EVELOPMENT

Detailed Design Analysis

Documentation
Conceptual

Design

Prograffiliiiiyd

d > Information
_ %" Modelin

Construction
4D/5D

e

‘a_«-‘iﬁ;.i.gé#-'b Operation and Construction

e R 2 Maintenance LLogistics
=== - Demolition

BIM - project life cycle nci3



PD: Pre-design

SD: Schematic design

DD: Design development

CD: Construction documentation
PR: Procurement

CA: Construction Administration
OP: Operation

EFFORT f EFF%CT

Ability to impact cost and
functional capabilities
& Cost of design changes
3 WMl Traditional design process

@ Preferred design process

PD sD DD cD PR CA oP

TIME Graphic originated by Patrick MacLeamy, AIA f HOK

nci3

MacLeamy Curve




BIM Courses



[CENI-B]

CEIll BIM Management 30 hrs
BIM Management
implementations with Project
Execution Plan, requirements
and standards.

[CENlI-A]

CENl Architecture (Revit) 36 hrs
Architectural Concept Design,
Detailed Design, Statutory
Submission, Contract
Documentations and Project
Management level.

[CEII-S]

CElll Structure (Revit) 24 hrs
Structural Goncept Design,
Detailed Design, Statutory
Submission, Contract
Documentations and Project
Management level.

[CEIlI-M]

CEIll MEP {Revit) 24 hrs
Building Services Concept
Design, Detailed Design,
Statutory Submission, Contract
Documentations and Project
Management level.

CEll Architecture (Revit) 32hrs
Common operational commands.
in architectural BIM mode| for
design visualization,
co-ordination and production of
professional drawings.

CEll Structure (Revit) 32 hrs

Collabor:
team disci

of other project

Depth

DVANCED

BIM Education Road Map

. Cost Construction
Architecture Structure Management Management
CElll

BIM Management

CEll CEll
MEP (Revit) Construction

Architecture (Revit) Structure (Hewt) Management

Cost Management

CEll
Structure (Revit)

CEll
MEP (Revit)

CEll :
Architecture (Revit

CEl
Basic (Revit)

Discipline

ONSTRUCTION INFORMATION

[CEII-Q]

GElll Cost Management 24 hrs
Infarmation extraction to
facilitate estimation, tendering
process and cost control over
BIM process.

[CEII-C]

CEIll Construction Management
32hrs

BIM application during
construction phase to improve
constructability, efficiency.
extensive project management
and logistic tasks on site.

[CEII-N]

[CEIIF]

Fundamental family building
using Extrusion, Revolve,
Blend, Sweep and Sweep
Blend; to sop! zated
parametric design principles.

CEIl MEP (Revit) 32 hrs
Collaboration of other proj
team disciplines; producing
collaborative design, and
production of professional
drawings

[CEN

management

EVELOPMENT

BIM Courses

nci3


http://hkacid.com/bim-courses/
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DVANCED

ONSTRUCTION INFORMATION

® ¢ M

hongkong@a-c-i-d.com
+852 3468 5250

+852 3585 5599

BIM Studio

BB EBRIE3 TML EI53512A2

A2, 35/F, TML Tower,

3 Hoi Shing Road, Tsuen Wan, Hong Kong

@ AcCID -HK

hkacid.com

@ A.C.I.D. — China

EVELOPMENT

Contact

nci3


http://www.a-c-i-d.com/
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DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

nci3d



BIM Evolution -Information Flow

Different Models at different stages

: Design Tender Coh-
Require- | models models s
et i struction FM
model EEJ m‘ modE! model

- Generic knowledge

As built model

-Next project

nci3



Model evolution
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As-Designed
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Bring BIM To Site For Asset Construction and Operation

Building Component Shop Actual Management
S.S

Management S.5 Drawing

CAD

3 D Building
Model Data

Material
Plan S.S ¢

T —
Marteria

Management
Database

rection Site
Management S.

Cizlivzry
Irlzireilon Szt

nci3



DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Operation-bIM Demand Cross-Platiorm Approach

We Need To Bring Operation-BIM To Site




3D FIM KFramework

Maintenance , Repair & Operation
( MRO )
3D FIM Project Implementation

Reverse Integration (BIM Data-set Segmentation)

Fire CCTV HVAC

T FMCS Maintenance “:TDI'](—L?IﬁEI'
Management Platform ( MRO )

Facility Monitor System

S o Virtual Asset Equipment
Scada/HMI | _ CK _ MRO Training " : 1 ]J_
Commissioning Searching Tagging

3D + Time ( MRO Schedule) , Location Alert & Warning

IT Systems + Internet + GPS + Phone/Pad/PDA + RFID

nci3



VDC BIM

P1

P2

P3

P4

P5

P6

Manager
Value Planning
Deliverable Planning
Resource Planning
Execution Planning
Modeling Planning

Innovation Planning

VDC CSD Engineer
(Pre-Construction)

=

E?2

E3

E4

ES5

E6

Technical Solution Planning.
MEP Trade Routing Planning.
Define Resolution Direction.

Ensure continuous design
process integration.

Define Work Breakdown
strategy .

Identify and allocate costs.

Visualization
&
Simulation

Content
Availability

Infrastructure
Availability

Integrated
Work Package
Production

Execution
Plan

Collaboration
Hub
Application
Availability

Pre-Modeling Assembly
Spatial Based
Arrangement Modeling

VDC Site
Manager

S1  Define Site VDC Process.

S2  Define the deliverable
issuance procedure.

S3  Determine updating and
change management.

S4  Define the Trade
Collaboration procedure,

S5  Manage the IT investment.

VDC CSD Engineer
(Construction)

C1l

C2

C3

C4

C5

Cb6

Identify automated solutions.

Detail Trade Modeling
Requirement.

Arrange Continuous Sub-
contractor validation.

Enable Assembly Modeling.
Deliverable QA / QC .

Manage changes.

nci3



DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

As Lean Delivery Approach framework for VDC collaboration process focuses on two key areas:

Providing the model based information content required to support Base-Of-Design (BOD)
verification and layout planning.

Managing team activities as the result of the VDC Process-related best practice that need to be
tailored within the project development stage. VDC Benchmarking

Design Support
Workflow Support
Lifecycle Support
Value Support

l’ Availability Support
Design

Innovation Support

Owner + Consultants
Develop

Decision Making

Modeling

Collaboration

Library

Domains

Consideration

Work Breakdown

» Value Driven m‘

QA/QC

Deliverable

nci3



DVANCED CONSTRUCTION INFORMATION EVELOPMENT

The objective is to facilitate on-time Integrated Work Package deliverables to
site team whilst managing the Model Based Project Life Cycle Workflow.

i)

i

Building
Information
Management

nci3



DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

nci3d



DVANCED CONSTRUCTION INFORMATION EVELOPMENT

. Client - concept

. Architect provides visual images etc.

. Structural involvement (can we build it?)

. PDF,,s, hand sketches / Google sketch up etc..
. No 2D or 3D cad

. Oh...and lots of “MEETINGS”

How does it all start I'I El:
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DVANCED CONSTRUCTION INFORMATION EVELOPMENT

. Concept

. Client and design team discuss concept.
. Produce hand sketches, PDF's

. Cad not engaged.

. Agree services zoning strategy?

Step 1 I'II:I:I
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*Routes
*Placeholders
*PDF's

*All plant

Ductwork
*Pipework
*Electrical

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Revit / Navis works

Firm up detail
Plant Sizes
detail

Coordinate
Does it fit?
Liaise with
arch and
structure

YoX. oL JoI. Yo

Issue

*3D model

eDrawings

*Schedules

Consultant design period

nci3d



DVANCED CONSTRUCTION INFORMATION EVELOPMENT

. Begin design.

. Design begins to evolve from step 1 meetings.
. Simple shapes to represent plant items.

. Cad may be engaged?

. Lots of options.

Step 2 I'II:I:I



—— ADVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Sample step 2



- ADVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Sample step 2




ADVANCED CONSTRUCTION INFORMATION DEVELOPMENT

! Samplestep 2 nci3



Concept

-~8-8
$y ¥

*Simple
*Routes

*Placeholders
*PDF's

*All plant

*Ductwork
*Pipework
*Electrical

Firm up detail
Plant Sizes

detail

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Coordinate
Does it fit?
Liaise with
arch and

structure

ol JoX. ¥oX Jor. Yo

Issue

*3D model
eDrawings
*Schedules

Consultant design period

nci3d



DVANCED CONSTRUCTION INFORMATION EVELOPMENT

. Spatial planning.
. Design evolves from step 2 meetings.
. Service routes / strategy are agreed.

. Cad and engineers collaborate.

Step 3 I'II:I:I



DVANCED CONSTRUCTION INFORMATION EVELOPMENT

Sample step 3 nci3



DEedH@- - > A ©-

Hame Insert Annctate Analyze Architect Collaborate

EENE

Flex r Mechanical

Duct Terminal | Equipm

¥ | Mechanica

220622 Chifley Mechanical_Duncan.Sharpe.rvt - Project Browser

View

S

Pipe

20|
- - Coordination
- Mechanical
Legends
A Schedules/Quantities
[ Sheets (all)
M3000 - Legend and Drawing Schedule
M3001 - Chilled and Condenser Water High Rise Schematic
M3002 - Chilled and Condenser Water Low Rise Schematic
M3003 - Heating Hot Water (HHW) High Rise Schematic
M3004 - Heating Hot Water (HHW) Low Rise Schematic
3005 - Ventilation High Rise Levels Schematic
M3006 - Ventilation Low Rise Levels Schematic
M3007 - Ventilation Basement and Carpark Schematic
M3020 - Converged Network Schematic Sheet 1 of 3
M3021 - Converged Network Schematic Sheet 2 of 3
M3022 - Converged Network Schematic Sheet 3 of 3
M3050 - Mechanical Services Notes
M3100 - Mechanical Services - Ground Floor HVAC Layout
M3102 - Mechanical Services - Level 2 HVAC Layout
M3103 - Mechanical Services - Level 3 HVAC Layout
M3104 - Mechanical Services - Level 4 HVAC Layout
M3105 - Mechanical Services - Level 5 HVAC Layout
M3106 - Mechanical Services Typical Lower Mezz
M3107 - Mechanical Services Typical Mid Mezz
M3108 - Mechanical Services Typical Upper Mezz
M3100 - Mechanical Services Typical Full Floor
M3110 - Mechanical Services - Level 10 HVAC Layout
M3111 - Mechanical Services - Level 11 HVAC Layout
M3112 - Mechanical Services - Level 12 HVAC Layout
M3113 - Mechanical Services - Level 13 HVAC Layout
M3114 - Mechanical Services - Level 14 HVAC Layout
M3115 - Mechanical Services - Level 15 HVAC Layout
M3116 - Mechanical Services - Level 16 HVAC Layout
M3117 - Mechanical Services - Level 17 HVAC Layout
M3118 - Mechanical Services - Level 18 HVAC Layout
[ Floor Plan: Level 18551
M3119 - Mechanical Services - Level 19 HVAC Layout
[ Floor Plan: Level 19551
M3120 - Mechanical Services - Level 20 HVAC Layout
[ Floor Plan: Level 20551
M3121 - Mechanical Services - Level 21 HVAC Layout
[ Floor Plan: Level 21551

Sample step 3

DeEHG- G- 2 8.

DVANCED

Eit b

Home Insert Annotate Analyze Architect Collaborate  View

Properties

Properties Headers Rows slury Element
Modify Schedule/Quantities

220622 Chifley Mechanical_Duncan.Sharpe.rvt - Project Browser

ONSTRUCTION

NFORMATION

Manage  Add-lns  Medify = Modify Schedule/Quantities

EVELOPMENT

AHU Schedule

=10, Views (Discipline)
- Coordination
Mechanical
Legends
Schedules/Quantities
01 General Notes (applies to all drawings)
02 Floor Layouts (M2106,M3107 M3108 M3103 M3118)
03 Plantrooms (M2119,M2120,M3130,M3131, M3132 M3133)
04 Ground Floor (M3100)
05 Roof (M3134)
06 Basement (M3197 M3198,M3199)
07 Core Details (M3251 M3252,M3253 M3254,M3255,M3256)
08 Schematic - Chilled and Condenser Water (M3001,M3002)
09 Schematic - HHW (M30032,M3004)
10 Schematic - Ventilation - Tower (M3005,M3006)
11 - Schematic - Ventilation - Basement (M3007)
AHU Schedule
BIM - VC REVIEW
Chilled Beam Schedule
Diffuser Schedule
Drawing List
Drawing Revision List
Duct Schedule
Fire Damper Schedule
Grille Schedule
M2100 Motes
M2106-M3109 Notes
M3119-3120, M3130 Notes
M3131 Notes
M3132-M3134 Notes
M3197-3198 Notes
M32199 Motes
Mechanical Equipment Schedule
Multi-Category Schedule
Refer to M3000
Riser Legend
Space Style Schedule
View List - Design Only
[ Sheets (all)
07 Families
[@] Groups
en Revit Links

Family and Type

Comments.

Air Flow |

i Arup-ME-Generic-AHU Basic: Standard

AHU-L19-1(CZ)

10000

: Arup-ME-Generic-AHU Basic: Standard

AHU-L18-2(CZ)

8416

Arup-ME-Generic-AHU Basic: Standard

AHU-L20-1(vill

106

Arup-ME-Generic-AHU Basic: Standard

ARU-Z6 3 vl

106

Arup-ME-Generic-AHU Basic: Standard

AHU-L20-3(FZ)

106

Arup-ME-Generic-AHU Basic: Standard

AHU-L20-4(PZ)

106

Arup-ME-Generic-AHU Basic: Standard

AHU-L30-1(villy

106

Arup-ME-Generic-AHU Basic: Standard

AHU-L30-2(vill)

106

Arup-ME-Generic-AHU Basic: Standard

AHU-L30-3(PZ)

106

Arup-ME-Generic-AHU Basic: Standard

AHU-C30E(PZ)

108

Level 31 : Arup-ME-Generic-AHU Basic: Standard

AHU-L31-1

106

S
S

Level 31 i Arup-ME-Generic-AHU Basic: Standard

AHU-L31-2

106




Concept

-~8-8
$y ¥

*Simple
*Routes

*Placeholders
*PDF's

*All plant

*Ductwork
*Pipework
*Electrical

Firm up detail
Plant Sizes

detail

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Coordinate
Does it fit?
Liaise with
arch and

structure

ol JoX. ¥oX Jor. Yo

Issue

*3D model
eDrawings
*Schedules

Consultant design period

nci3d



DVANCED CONSTRUCTION INFORMATION EVELOPMENT

. Add detail.

. Model all services — duct/pipe/Elec systems.
. Plant items are now more accurately sized.
. Use approved content / families.

n Generic content.

Step 4 I'II:I:I



DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Sample step 4 nci3



Concept

q.ﬂi»
3

*Simple

*Routes
*Placeholders
*PDF's

*All plant

eDuctwork
*Pipework
*Electrical

Firm up detail
Plant Sizes

detail

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Coordinate
Does it fit?
Liaise with
arch and

structure

ol JoX. JoX oI Yo

Issue

*3D model
*Drawings
*Schedules

Consultant design period

nci3d



DVANCED CONSTRUCTION INFORMATION EVELOPMENT

n Coordination.

n Accurate coordination between services / structure
and architecture.

. Information is passed between all members of the design team in 3D format.

- Plant items have property fields which may be empty and ready for population by contractors.

Step 5 I'II:I:I



DVANCED CONSTRUCTION INFORMATION DEVELOPMENT
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Sample step 5




DVANCED CONSTRUCTION INFORMATION EVELOPMENT

Typical Revit MEP model nci3



nci3

Typical CadDuct model



Concept

*Simple
*Routes
*Placeholders
*PDF's

All plant

*Ductwork
*Pipework
*Electrical

Firm up detail
Plant Sizes

detail

DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Coordinate
Does it fit?
Liaise with
arch and

structure

ol JoI. ¥oX. Yor Yo

Issue

*3D model
eDrawings
*Schedules

Consultant design period

nci3d



DVANCED CONSTRUCTION INFORMATION EVELOPMENT

n Issue Information.

. Hand over to contractor - DWG - RVT - PDF -
Schedules etc (everything contained within Revit).

n Contractor coordinate in Revit
n Fabrication.

n Installation.

Step 6 I'II:I:I
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! Typical Plant Room model



ADVANCED CONSTRUCTION INFORMATION DEVELOPMENT

! Typical Duct model nci3
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DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Low Level BIM
Super BIM !

BIM Procurement I'II:I:I



DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Dishonest reporting

Hard to chase information

BIM Procurement I'II:I:I



DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Low Level BIM
Super BIM !

Dishonest reporting

BIM Procurement I'II:I:I



DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Specialized BIM

High Demand

BIM Procurement I'II:I:I



DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

nci3d



ADVANCED CONSTRUCTION INFORMATION DEVELOPMENT

- 2D Drawings

mncia
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ADVANCED CONSTRUCTION INFORMATION DEVELOPMENT

Site (Macau) Design office (HK)

Client

Fuzor
Collaboration Architect ;
Platform < Fuzor < > Revit ::>
e.g. Fuzor

Structure .
‘ _H Fuzor > R :>

TN
Approval Process

MEP .
—— Fuzor < > Revit :>

CVl (Confirmation of Verbal Instruction)

llllllllll!s\lllllllllllllllllll.

(Architect’s Instruction)

EI (Engineer's Instruction)

1  BIMWork Flow nci



DVANCED CONSTRUCTION INFORMATION DEVELOPMENT

e Cloud

Site (Macau) Design office (HK)

IAAI

Client

Fuzor
Collaboration Architect ;
Platform < Fuzor < 7 > Revit :>
e.g. Fuzor

> Revit |:>

Structure
Fuzor

MEP .
—<—> Fuzor < > Revit :>

AN
Approval Process

CVI (Confirmation of Verbal Instruction)

O
EEEEEEEEEEEN|,, FEEEEEEEEEEEEEENETRN

(Architect’s Instruction)

EI (Engineer's Instruction)

BIM Work Flow nci
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DVANCED CONSTRUCTION INFORMATION

Professions Policies

EVELOPMENT

Disciplines Project Diversity
BIM
Building Types Building / Construction
J Process Cycle

nci3



ADVANCED CONSTRUCTION INFORMATION DEVELOPMENT

LProfessions Policies J

—

nci3d
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