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Why do we need to develop the MetaBIM? 

Data Structure & Level of Information Needs (LOIN)



Why do we need to develop the MetaBIM? 

TfNSW Asset 
Property 

requirement

QTMR Bridge 
Property 

requirement

QTMR Bridge 
Classification and 

Naming

36 attributes required for a single bridge pier column



Why do we need to develop the MetaBIM? 

Current solutions

Strive to fulfill these BIM data requirements through the use of 3D design software

Strive to meet these BIM data requirements by sequentially utilising multiple 3D BIM tools.

Highly dependent on designers, requires extensive coordination, and lacks flexibility.

Costly, challenges with data exchange, and limited flexibility.

Checking Classification & Property Editing Splitting & Zoning



MetaBIM 

Unstructured
Incomplete
Inaccurate 

3D Model Data

Structured
Complete
Accurate

BIM Data 

Classification
Validation

Enrichment
Splitting
Zoning

MetaBIM is designed in-house from the ground up to be fully customisable.



MetaBIM: Data Parser 

Object 1 Object 2 Object 3 Object …

Version 1 Obj_Version_ 1 Obj_Version_ 1 Obj_Version_ 1 Obj_Version_ 1

3D Model BIM Parser

Database Document



MetaBIM: Data Parser 

Object 1 Object 2 Object 3 Object …

Version 1 Obj_Version_ 1 Obj_Version_ 1 Obj_Version_ 1 Obj_Version_ 1

BIM Model BIM Parser

Version 2 Obj_Version_ 2 Obj_Version_ 1 Obj_Version_ 1 Obj_Version_ 1

Version 3 Obj_Version_ 2 Obj_Version_ 1 Obj_Version_ 2 Obj_Version_ 1

Version …



MetaBIM: Data Parser 

Object 1 Object 2 Object 3 Object …

Version 1 Obj_Version_ 1 Obj_Version_ 1 Obj_Version_ 1 Obj_Version_ 1

3D Model BIM Parser

Version 2 Obj_Version_ 2 Obj_Version_ 1 Obj_Version_ 1 Obj_Version_ 1

Version 3 Obj_Version_ 2 Obj_Version_ 1 Obj_Version_ 2 Obj_Version_ 1

Version …

BIM 
Model-level 

version 
control

BIM Object-level version control

Export

Selected Version

Great efficiency in:
• Storage
• Query
• Comparison
• Auditing



MetaBIM: Data Parser Performance

BIM Models Revit Model 

Size (MB)

IFC Size 

Optimised (MB)

Tree Size 

(MB)

IFC Elements BIM 

Objects

Triangles/Vertic

es (Million)

Architecture 578 40.8 67.1 125,935 25,378 3.1/6.8

Electrical 40.8 37.4 33.1 54,052 12,715 9.6/16.5

Fire Protection 113 66.5 71.4 47,209 15,213 36/46.2

Hydronic 93.9 128 58.5 27,201 9,081 19.2/26.7

Mechanical 110 7.35 8.89 8,954 2,937 0.22/0.3

Structural 99.7 28.1 16.1 11,263 3,821 1.1/1.6

Model 

Conversion 

(Second)

Hierarchy 

Building 

(Second)

Parser 

(Second)

Total Server 

Processing Time 

(Second)

15 152 17 184

41 35 6 82

51 411 7 469

271 128 4 403

122 12 4 138

44 6 1 51

First Loading 

Time 

(Second)

Reloading 

Time 

(Second)

Download 

Time  

(Second)

34 6 2-6

7 2 2-6

11 2 2-6

3 1 2-6

4 1 2-6

7 1 2-6



MetaBIM: Processor

Classification

Validation & Enrichment

Splitting & Zoning
Define and Assign Zones 

and Work Areas

Uniclass

IFC Class

Data Query (ChatBIM)

LOIN (Level of 

Information Needs)



MetaBIM: Classification



MetaBIM: Validation & Enrichment



MetaBIM: Validation & Enrichment



MetaBIM: Splitting



MetaBIM: Zoning



MetaBIM: Data Query (ChatBIM)



MetaBIM: Infrastructure Example (based on QTMR Bridge BIM Requirement)



Why EasyCarbon? 

Current Solutions for Building & Infrastructure Construction A1-A5 Carbon Calculation

Material-Oriented 

Carbon Calculation 

Difficult Integration with Costing and Scheduling
Since project management often uses element-based 
frameworks for cost estimation and scheduling, 
material-oriented carbon calculations can be 
challenging to integrate with these processes. This 
disconnect can lead to inefficiencies in aligning carbon 
assessments with project budgets and timelines.

Inefficiencies in Optimisation
Optimising carbon reductions across a project is 
more challenging when calculations are material-
based. It becomes difficult to identify which 
building elements are the best targets for carbon 
reduction strategies, leading to less effective 
sustainability efforts.



Why EasyCarbon? 

Inspired by Life Cycle Costing (LCC), we aim to develop an Elemental-based carbon calculation method fully 
integrated with BIM (i.e. MetaBIM). 

Better Integration with Cost Estimation
Element-based carbon calculations align well with 
existing cost estimation practices that use elemental 
cost unit rates. This alignment allows for a more 
integrated approach to managing both carbon 
impact and project costs, facilitating more effective 
decision-making throughout the project lifecycle.

Targeted Carbon Reduction
By breaking down carbon calculations by element, it 
becomes easier to identify which components of a 
building or infrastructure project offer the most significant 
opportunities for carbon reduction. This targeted 
approach enables more strategic sustainability initiatives 
and more efficient use of resources.

Alignment with Project Management Practices: 
Element-based calculations can be more easily 
integrated into project management tools and 
practices, such as Building Information Modelling 
(BIM) and lifecycle cost analysis. This alignment 
helps streamline the process of monitoring and 
controlling carbon emissions alongside other key 
project metrics like cost and time.

Facilitates Comparative Analysis
Element-based approaches allow for better comparative 
analysis between different design options or construction 
methods, as they provide a clear understanding of the 
carbon impact associated with specific building elements. 
This can be especially valuable in the early stages of 
project planning when making decisions about design and 
material selection.



EasyCarbon: Integration of Space, Time, Cost, and Carbon (A1-A3, A4, and A5)

Time/Schedule Zone/Work Area 1

Beam

Column

Slab

…

Zone/Work Area 2

Beam

Column

Slab

…

Materials (A1-A3)

Concrete

Precast Concrete

Steel

…

Transport (A4)

Truck (3.5 to 16t)

Truck (16 to 28t)

Rail

…

Construction (A5)

Construction Waste

Waste Disposal

Energy use in 
Construction Machinery

…

Energy use in Site 
Offices

Zone 1
• Beam
• Column
• …

Zone 2
• Beam
• Column
• …

Cost
Substructure
• Pile
• Slab
• …

Structure
• Beam
• Column
• …



EasyCarbon: Material Mapping (EPiC or AusLCI Database) 



EasyCarbon: Link with MetaBIM Project 



EasyCarbon: Element View in MetaBIM 



EasyCarbon: Transportation 



EasyCarbon: Transportation (Service Provider Database) 



EasyCarbon: Construction



Pilot Program with TfNSW (David Kelly) 

WSU/TfNSW industry digital accelerator project (three months):

Focus on the Common Data Model (CDM) and data transformation 
according to the TfNSW Carbon & Cost Management Technical Guidance, to 
automate carbon estimation as part of cost estimation. 

Next SBEnrc Project: AI-based Granular Carbon Accounting in building and 
infrastructure
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