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What is BIM ?

Before CAD Modelling

CAD Revolution

BIM Revolution

What is BIM ?

We define BIM (“Building Information Modeling,”) as a
modeling technology and associated set of processes to
produce, communicate, and analyze building models.

3 - Building models are characterized by:

* Building components (parametric elements)

* Components that include data that describe how they
== oo behave, as needed for analyses and work processes, such
BIM HANDBOOK as quantity takeoff, specification, and energy analysis.




Parametric Modelling

Primitive Forms

Sphere (radius, location)

Cylinder (radius, length, location)

Primitive Operators

Union (S1,52,...)
Intersection (S1,52)
Difference (S1, S2)

+

BuildingMass := BLOCK(35.0,20.0,25.0,(0,0,0,0,0,0,));
Space := BLOCK(34.0,19.0,8.0,(0.5,0.5,0,1.0,0,0]);
K14.03.0,7.0,33.0,6.0,1.0,1.0,0,0)
Roolplane1 = PLANE0.0,0.0,18.0].35.0,0.0,18.0),(35.0,10.0,25 0}
1135.0.10.0.25 01(35.0,30,,18.01,6.0.2.0.18.0)

3 3
ingiass - Spocel - Door -Roolplana]] - ResiploneZ. |

Roolplane:
[(Bulding = [k

UNEVALUATED MODEL
(primitives displayed):

EVALUATED MODEL

Space := BLOCK(34.0,19.0,14.0,(0.5,0.
Door :- BLOCK(4.0,3.0,7.0,(33.0,6.0,1

Primitive Forms

+

e Operator

MODEL
{primitves displayec):

EVALUATED MODEL

Parametric Modelling

Primitive drawing:
wall example

Box (length, width, height, location)

Parametric-based drawing:
wall example

Wall (Location, Geometry, Shape,
Thickness, Elevation, Intersection,
Door and Window placement, ...)
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File Formats

Structure and Intelligence

image
§ [(rosterformats))

pEG )

pixels  2Dlines 2Dpolygon D meshes  solids  PTomeT

My friend what to view my

BIM Assignment 3 but he does not

have Revit?

Which format | can use?

1/15/2026

Parametric Modelling in Revit

REVIT

Later today
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Parametric Modelling
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What is NOT BIM ?

Models that contain 3D data only and no (or few) object
attributes

Models with no support of behavior (do not implement
parametric behavior)

Models that are composed of multiple 2D CAD reference
files that must be combined to define the building

Models that allow ct to di ions in one view that
are not automatically reflected in other views

BIM Maturity

BIM Level 0 | BIM Level 1 BIM Level 2 BIM Level 3

Maturity

{Building lfecycle Management
3D BIM BLM.
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Collaboration BIM Hub
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4D, 5D and 6D BIM

4D =tme

5D = cost

6D = facllities




NZ BIM Acceleration Committee

mmm) www.biminnz.co.nz

BIM Tools S
Case Studies
BIM Training
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BIM Benefits

FIG3.
MODEL
H 1 FEDERATION BUILDING
Coordination oA i

FEDERATED
MODEL

NZ BIM Handbook — 2"¢ Edition

BIM Benefits

Coordination

BiMcioud

Communication

Data Management




BIM Benefits
Coordination
Communication
Data Management

Simulation and Analysis!
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BIM Maturity: Towards Level 3 but
still useful for Level 2

Definition
b U I |d | n SM H RT IFC, or "Industry Foundation Classes", is a
9 & standardized, digital description of the built
International Alliance for Interoperability environment, including buildings and civil

infrastructure. It is an open, international

m BIM' standard (1O 16739-1:2018), meant to be
vendor-neutral, or agnostic, and usable across a
wide range of hardware devices, software

platforms, and interfaces for many different use
cases.

Open BIM and IFC

( TOD X,
REVIT .
@buildingSl\/\ﬂRT@ e
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What is BIM?

ADFTLEDEF {.CURVE. , $, 41144
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IFC format

4 THE UNIVERSITY
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Prof Robert Amor
University of Auckland

https://www.buildingsmart.org/

IFC format

g THE UNIVERSITY
& OF AUCKLAND
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Prof Robert Amor
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IFC — Door Case Study

IfcDoor

- : Construction for closing an opening, Intended primarily for access with hinged, pivoted or sliding
operation.

Definition from bulldingSMART: The door is a bullding element that Is predominately used to provide controlled access for people and
90ds. It includes consructions with inged, pivoted, slding, and additonally revolving and flding operations. A door congists of 3

i OF seyerol pands, PrOPEHIcS oceroli 618 Iy and panel ars defined by tiE TR DborLIgPopEries S the
ok

The door entity, IfcDoor, defines a particular occurrence of a doar Inserted In the spatial context of a project. A door can

« either be inserted as a filler in an opening, then the IfcDoor has an inverse attribute FillsVoids provided,
« or be a "free standing" door, then the IfcDoor has no Inverse attribute FilsVoids provided.

The actual parameter of the door and/or its shape are defined by the IfcDoor as the occurrence definition (or project instance), or
by the IfcDoorStyle as the specific definition (or project type). Parameters are given:

« at the IfcDoor for occurrence specific parameters. The IfcDoor specifies:
o the door width and helght
o the door opening direction (by the y-axis of the ObjectPlacement)
+ st the IfcDoorStyTe, o which the IfcDoor 1 related by tie Inverse relotionshp. feDeliedy pluting & HRelDeieshy Time; fon
Style parameters common to all occurrences of the
. e aperation type (single awing, double swing, revaling, etc.)
o the door ingeside (by using two iferent styes or ight and eft opening doors)
o the construction typ
 the particular attributes for the lining by the IfeDoorLiningProperties
o the particular attributes for the panels by the IicDoorPanelProperties

t.org/IFC/RELEASE/IFC2x3/TC1/HTML/ifcsharedbldgelements/
IexmaI/lfcdocrhtm# :text=IfcDoor, hinged%2C%20pivoted%200r%20sliding%200peration.
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Other Open Formats

CityGML (http://www.citygml.org/)

City Geography Markup Language (CityGML) is a common information model and
XML-based encoding for the representation, storage, and exchange of virtual 3D city
and landscape models. CityGML provides a standard model and mechanism for
describing 3D objects with respect to their geometry, topology, semantics and
appearance.

COBie (http://www.nibs.org/?page=bsa_cobie)

Construction-Operations Building Information Exchange (COBie) is a performance-
based specification for facility asset information delivery, including equipment and
spaces. (IFC compliant)

gbXML (http://www.gbxml.org/)

Green Building XML (gbXML) open schema helps facilitate the transfer of building
properties stored in 3D building information models (BIM) to engineering analysis
tools.

Interoperability Issues

THE UNIVERSITY g THE UNIVERSITY
& oF Auckiano & 0% aucxiand
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Interoperability Issues

g THE UNIVERSITY
OF AUCKLAND
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What is BIM?

In the BIM software itself

. Calculate Fire Fighting Pipes According To NFPA 13
Firesto i ant Develoer
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Description

Description

Description

Mote.This

Free BIM Solution

blender




Open BIM and IFC

Alliance for

LoPEN LY
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BIM interoperability

One way

M=

Two ways

BIM for Evacuation

One way

R - e - EdPathfinder
RVT @ EAPyroSim

https://www.youtube.com/watch?v=2HHmYvwmzYk

Two ways

P P— |

L i
FCBe  masang procasd 5L sgese

Evac4BIM Revit Add-In

DOI: 10.1016/j.jobe.2022.105557
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PDF to Pathfinder Workflow (Live Demo)

. J Sy S S

! @ » % JuPedSim
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PDF to FDS Workflow (Live Demo)

PDF to FDS Workflow (Live Demo)
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BIM and Compliance

d

Architectural &
Engineering Design
. Dr Johannes Dimyadi, CEO
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i Prof Robert Amor, Director, CXO

BIM and Al

FSE tools.

Parameter Generate
Analyse
' Inputs. solutions.

Designer

Design
Exploration

https://link.springer.com/article/10.1007/510694-021-01153-7

BIM and Al

Available Tools

https://github.com/mac999/BIM_LLM_code_agent?tab=readme-ov-file




BIM and Al

BIMConverse

1/15/2026

https://blog iaac.net/bimconverse-graphrag-for-ifc-natural-language-queries/

Generative Design

Energy
tool

Generative Design
Design Optimization

BIM Aetomatian in Fire Satory nginsering.
Generate SESNISStamntae
Parameter q
solutions
Inputs
. Design
Designer Goals

Design
Exploration

How does it work?

i

. Parameter Inputs
. Design Goals
. Design Optimisation:
a. Generate multiple design solutions
b. Analyze the design solutions using the goals defined in 2
c. Rank the design solutions based on results from sub-step ‘b’
d. Evolve the design based on the best solutions
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How does it work?

Optimization Algorithms

Bialogy based

Tased based
e o
P50
@ ) e -
- - - "
anc. 180
a6 @0
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az2 |

How does it work?

Applications?




GROUP SAME TYPES: OFF
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How can |l do it?

How can | do it?
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What is BIM? 062 - BIM (not only for fire) with Peter
Thompson and Rino Lovreglio




