
Integrated Digital Delivery – Diversified BIM

Building a Multi-dimensional User-hub

Source: Autodesk BIM360 and Gammon projects - 30 May 2019



Industry-wide Strategy
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• Create better solutions
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BIM & Engineering
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BIM in Design
• Stable design workflow for 

– ELS design

– Piling and Pile Cap design

• Constantly collect design information and set up BIM model in 
semi-automatic way



BIM in Design

• Site Formation

• Topological Verifications

• Falsework Design



BIM & Planning
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Precast Highrise Construction



3D 
Model

4D BIM
Time



4D BIM – E&M Planning



BIM & Surveying
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Trial Project – Office development

) BIM Model Ready.

) Modification of BIM Model to align 
with Simpler SMM Rules (GSMM).

) Start the 1st level information BIM 
taking off.
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Sample BIM Concrete Measure Simple Rules - Level  1 

Core Wall 
Concrete

Core Wall 
Concrete

Attached 
Column

Attached 
Column

Core Wall Concrete

Slab Concrete

Attached 
Column

Slab 
Concrete

Beam 
Concrete

Slab 
Concrete

Attached 
Column

Slab Concrete

Corbel Nib 
(same as 
column 
concrete grade)

Superstructure BIM modeling role : Column & Core Wall > Slab> Beam

Attached 
Column

Beam Concrete 
2400x800dp.

Slab Concrete

Beam 2400 
width

Core Wall Concrete

Beam Concrete

Slab Concrete

Rule 2 – Slab Across Beam Rule 3 – Column Across 
Core Wall

Rule 4 – Corbel Follow 
Column

12



BIM Measure Results – BasementLevel
(Below Ground Level)

13



Use of Navisworks to Obtain the Quantity

• Use the Navisworks to check the module and obtain the quantity in 3D view 



Applications 

• Ordering of Concrete

• Wastage Control (Consumption 

Projection)

• Operational Planning (Concrete 

Pour Qty)

• Check BQ Errors 

15



BIM for Quantification

Building 5thD Pilot – RC Building 5thD Pilot – Structural Steel

Building 5thD Pilot – M&E Fittings and Equipments



Volumetric Computation
Cut & Fill Quantity Automation

1) Compare 2 models for volumetric computation
2) Custom setup depth interval (e.g. 5m) for layer to layer computation



BIM & Operation
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Site Planning for Alteration Works



Site Planning for Footbridges



Site Planning for Footbridges



BIM Development –Optimizing 
Headroom 



BIM Development –
Built for Maintenance



BIM & Production
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3D for Curtainwall Production 
Extrusion Model measure length  =  3035mm 

Extend length for fabricate fixing space  =  
100mm 

Total length  =  3135mm 

Horizontal Cutting Case

Angle Cutting Case

Extrusion Model measure cutting angle (Top)  =  
135deg 

Extrusion Model measure cutting angle (Bottom)  =  
135deg 



©
2

0
0

6
 G

a
m

m
o
n

 C
o

n
s
tr

u
c
tio

n
 L

im
ite

d
. 

A
ll 

R
ig

h
ts

 R
e

se
rv

e
d

3D for Curtainwall Production 
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RFID – BIM Work Delivery Tracking

Collated RFID status 
via online portal 

integrated with BIM 
for executive 

progress report



8D in Steel Fabrication Tracking



Pile Cap Reinforcement

• Pilot – layer B3 for example



Bar Bending Schedule

• Configuration



Bar Bending Schedule

• BBS Table Generation



Re-bar Fabrication

• Real Fabrication • Desktop Prototyping



DfMA for Facade Units
• Design Aesthetic Evaluation

• Joinery Investigation & Assembly Trial

• Detail Design Study & Improvement

• Enhance client communication

• Speed up approval process



Design Coordination in Panel Assembly & RC



Extrusion length measure for 
take-off & Fabrication

Extrusion Model measure length  =  3035mm 

Extend length for fabricate fixing space  =  100mm 

Total length  =  3135mm 

Horizontal Cutting Case

Angle Cutting Case

Extrusion Model measure cutting angle (Top)  =  135deg 

Extrusion Model measure cutting angle (Bottom)  =  135deg 



Component Fabrication

• Extrusion CNC • Sheet Metal CNC



Bluetooth/WIFI
Data Exchange

8D Developmect - i-Core

GSM/GPS
Location Tracking

i-Core denotes an integrated circuit chip that could 
act as a “heart” of its carriers and make the 
construction resources “alive”.

01

02

03

Temperature Sensor
Safety Tracking

TIME 
MANAGEMENT

Logistic and 
Supply Chain

On site 
operation 

management

Health & Safety 
Management



i-Core
Logistic

Management

38

Link with BIM Model for precast concrete element 
production / arrival & site installation checking

Produced

Arrived

Installed
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8D Development - Snagging



Looking forward

• BIM 360 Layout

• Cross check accuracy between BIM model and 
actual work.



BIM & Sustainability
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6D - Carbon Foot Print

42



43

Example
Duct Fitting
Schedule

Family System
Type

Free Size Qty Area
( m2 )

Totalarea
( m2)

Weight
(kg)

CO2e
(1.38kgCO2e/kg )

HY-天圆地方 SAD 150 mmx600 mm-200 mmø 2 0.58 1.15 5.76 7.95

HY-矩形插管四通-

中心对齐 SAD
835 mmx356 mm-835 mmx356

mm-345 mmx200 mm-345 mmx200  
mm

1 0.81 0.81 6.55 9.04

Rectangular
Tube-Align Left

SAD 150 mmx600 mm-150 mmx150 mm 16 0.29 4.61 23.04 31.80

天方地圆 -角度 -
法兰

SAD 115 mmx1200 mm-200 mmø 38 0.46 17.48 142.46 196.60

矩形接头 - 45度接
入 -法兰1

SAD 1000 mmx400 mm-1000 mmx400
mm

1 1.28 1.28 10.43 14.40

Example
Type Size Type  

Name
Count Weight (  

Kg )

CO2e (
9.16CO2e/kg )

115X1200  
SAG

1200 x 115 SAG 79 3.45 31.602

400X200SAG 400 x 200 SAG 8 2 18.32

Total Co2e used is = 2,281.662

6D - Carbon Foot Print



Concrete Volume and Grade for Outrigger Floor

Item Grade Volume

Normal Emission Factor
Green Concrete  
Emission Factor

CO2e
( Grade 30 = 370 kgCO2e/m3

Grade 45 =  362 kg CO2e/m3
Grade 80 = 613 kg CO2e/m3)

CO2e
( Grade 30 = 240 kgCO2e/m3

Grade 45 =  282.4 kg CO2e/m3
Grade 80 = 246 kg CO2e/m3)

1 24/F C45 1,317.850 m³ 447061.7 kg 372160.84 kg
2 24/F C80 460.037 m³ 282002.681kg 113169.102kg
3 25/F C45 1,721.498 m³ 623182.276kg 486151.0352kg
4 25/F C80 659.781 m³ 404445.753kg 162306.126kg
5 26/F C45 982.013 m³ 355488.706kg 277320.4712kg
6 26/F C80 392.434 m³ 240562.042kg 96538.764kg
7 24/F C30 7.869 m³ 2911.53kg 1888.56kg
8 25/F C30 12.097 m³ 4475.89kg 2903.28kg
9 26/F C30 7.460 m³ 2760.2kg 1790.4kg

Total 2362891kg 1514229kg

Total Co2e reduced is = 2,362,891-1,514,229= 848,662kg

= 42,433 per year
44

*Average carbon absorption by a tree assumed: 20 kg/ year

6D - Carbon Foot Print
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On site  
Weld  
Length  
(mm)

Weld  
Weight(kg)

Additional  
Brackets  
(kg)

Additional  
Bolts(nos.)

Additional  
Off Site  
Weld(mm)

Usage of  
electricity  
(kWh)

CO2e
(0.78kgCO2e/kWh)

Original  
Design  
(Weld Joint)

4000(40mm  
FW)

26.36 0 0 / 191.7 149.526

Revised  
Design  
(Bolt Joint)

0 0 182.9(Total  
in 4 no.)

16 nos. x  
M24x100
bolts 2 no. x  
M24x900
bolts with  
nuts  
(permanent  
use)

7600
(20mm  
FW)

107.16 83.5848

Total Co2e reduced is = 149.526-83.5848= kg

= 66 per year
*Average carbon absorption by a tree assumed: 20 kg/ year



BIM as the core technology
Integration & Collaboration

4646

Innovative 
Approaches

Work with 
Others 

Task-Orientated/
Problem Driven

Adopt Supply Chain



What integrated , lean means …
what it have to do with bim/vdc …

• A way of doing things
• Level of care
• A philosophy
• A culture

• Clay Goser: co-owner at BJC HealthCare, S. Louis



By What means an integrated 
approach?

• HKSAR Works Bureau
• Singapore BCA



Being integrated , can be very 
visible …

• A wrongly cut opening for an outdoor HR cabinet which leads raindrops in



Design & process integration …

• Integrated What, How and When in Single 
Visualization



Design & Process integration …

• Integrated What, How and When in Single 
Visualization



Integrating vertical and horizontal 
logistic …

• Logistic Planning of Plants and Traffic



design processes Integration…

• Multidiscipline Engineers Collaborate in 
Digital Environment



Assembly processes design 
integration …

• System Partition Installation Process 
Integrated



Site context/constraint integration …

• Site Context integrated with Building 
Processes Planning



Procurement processes integration …

• Digital Build-of-Material (BOM/BQ) 
Integrates Procurement from 
Design Models



That We are heading to …

• Lean Practice
• Integrated Digital Delivery
• Integrated Design Delivery
• Integrated Project Team Collaboration



Like any new Paradigm, 
shall go thr’ …
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Thank You.


