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General Arrangements

Coffee and refreshments (cash)

e Artisans coffee stand outside Lecture Room 3-3

e Vida-E Cafe in the basement/courtyard

e 5 minute walk to Artisan and Pure Cafe restaurants on campus -
ask Boukunde students for directions!

Restrooms 002t Vi

e omaa TreP

e Unisex restrooms @ opposite side of lecture rooms 8 A
i - TOILETS

next to architecture studios, on every floor '

Emergency Exit

e Ground and Basement @ north, east and west of building.
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BIMHarambee 2023
Youtube Live Stream
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THIS SESSION IS
BEING RECORDED



https://www.bimcommunity.africa/events/bimharambee-2023
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2 Day BIMHarambee Event

Department of Architecture, Boukunde, University of Pretoria

Thursday 27 July

Active learning and on-site demonstrations
at Boukunde for all.

Morning Session | 09:00 - 11:30

° What is BIM? No, really?
Afternoon Session | 11:45 - 16:45
e [jve tech demos on Boukunde

e BIM Scavenger Hunt
e Direct engagement with industry

2023 BIM | The Future of Work | 27, 28 July 2023

Friday 28 July

Student, Young Professional, and Educator focussed
learning sessions.

Morning Session | 09:00 - 11:30

e  AECO Student + Young Professional Session
Afternoon Session | 12:30 - 15:00
e AECO Educator Session

e Teaching Case Study: BIM for Circularity
e Student exhibition on ground floor.

&
UNIVERSITEIT VAN PRETORIA BIM
UNIVERSITY OF PRETORIA BIM.JY TS COMM
YUNIBESITHI YA PRETORIA
«< UNITY
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Morning Session
09:00 - 11:30

Afternoon Session
11:45 - 16:45
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Department of Architecture, University of Pretoria Campus | 27, 28 July 2023

Thursday 27 July - Seeing is believing day!

Real-World BIM learning from the industry experts!
Follow a real BIM process throughout the day, live at Boukunde!

why and what-for of the BIM project space.
What is BIM thinking, processes, or workflows, and what matters most to whom in the built environment.

Live Scan-to-BIM Technologies of Boukunde
We will demonstrate a live scan-to-BIM technologies of Boukunde — your living laboratory!

Boukunde BIM Scavenger Hunt - Yes, Prizes!
In the BIM spirit, we will have a Boukunde BIM Scavenger Hunt!
Using the Boukunde models, mobile devices, and digital assets, can you find the clues and win the prize?

Engage with your industry and peers — ask them questions!

There are student research posters on ground floor and in the Digital Crit Room in the basement!

YUNIBESITHI YA PRETORIA UNITY

&
UNIVERSITEIT VAN PRETORIA BIM
2023 BIM | The Future of Work | 27, 28 July 2023 i UNIVERSITY OF PRETORIA w CoMM
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09:00

09:15

09:30

Department of Architecture, University of Pretoria Campus | 27, 28 July 2023

Friday 28 July - My BIM Journey

AECO Student + Young Professional Session

>.\
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SAPOA PropTech in South Africa

The future of the SA property market through technology: how the real estate sector is engaging technology to
bring the built environment into a digital age and delivering a range of positive outcomes for stakeholders.

What is BIM? No, really?

BIM workflows, core concepts and definitions

Boukunde Live-BIM

Outcomes from the live scan-to-BIM of Boukunde and connecting to how BIM is the future of building.

15 mins comfort break

10:30

11:00

11:30

hRailsin
the
tide

State of the South African Digital Built Environment

Before we “smart city,” we need to BIM. Current environment and possibilities
BIM Mandate and ISO 19650 (with National Annex)

What opportunities are there for BIM Professionals?
How do | start my BIM journey as a young professional’?
Q & A with industry professionals

4

2023 BIM | The Future of Work | 27, 28 July 2023 i

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Matthew Marshall
SAPOA PropTech Committee

Machiel Odendaal

Technology Manager,
Modena AEC and Infrastructure

Richard Matchett
Digital Lead, Zutari

Richard Matchett
Rudd van Deventer

Director, Spaceworx

Shameemah Davids
Digital Lead - Europe, AECOM

All speakers
BIM

COMM
UNITY




12:30

12:45

13:00

Department of Architecture, University of Pretoria Campus | 27, 28 July 2023

Friday 28 July - My BIM Journey

AECO Educators, Lectures, & Professionals Session
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SAPOA PropTech in South Africa

The future of the SA property market through technology: how the real estate sector is engaging technology to
bring the built environment into a digital age and delivering a range of positive outcomes for stakeholders.

What is BIM? No, really?
BIM workflows, core concepts and definitions and important issues for educators.

Boukunde Live-BIM

Outcomes from the live scan-to-BIM of Boukunde and connecting to how BIM is the future of building.

10 mins comfort break

13:30

State of the South African Digital Built Environment

Before we “smart city,” we need to BIM. Current environment and possibilities
BIM Mandate and ISO 19650 (with National Annex)

Teaching Case Study: BIM for Circularity, University of Pretoria

Education case study from the built environment postgraduate research unit.

14:45

What must graduates be able to do in the professional environment?
Skill sets and learnings for interdisciplinary built environment works.

Q & A with industry professionals

4

2023 BIM | The Future of Work | 27, 28 July 2023 i

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Matthew Marshall
SAPOA PropTech Committee

Suvaniya Pillay

BIM Specialist, Baker Baynes
Richard Matchett

Digital Lead, Zutari

Richard Matchett
Rudd van Deventer
Director, Spaceworx

Calayde Davey, Architecture
Helene Potgieter, HPA
Johann vd Merwe, Structural

Gary Mansfield
Digital Innovation Lead, CKR

All speakers

BIM
COMM
UNITY
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Our legacy through
building



Image Credit: Davey, adapted from Sam Rohn (22 February, 2016)



How many buildings are there in the world?

100 Billion Buildings
In the World

of all types and sizes in the world.

This number includes everything —
from huts to high-rises.

The vast majority of buildings are located in Asia and

Africa

One Nine EIms Construction (Sep 24, 2022)



The global bUIldlﬂg etock Wil exceed

183 BiIIio

Square Meters in 2026

Navigant Research (26 April, 2018)

Image Credit: Davey, adapted from Sam Rohn (22 February, 2016)




0%

i ' of the world population will live
in urban settlements.

UN Convention to Combat Desertification
(27 October, 2020)
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Today

The world's cities occupy just

- 3%

of the Earth's land

UN Convention to Combat Desertification
(27 October, 2020)

But account for

80%

energy consumption ==
==

But account for

15%

carbon emissions
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Yes, new buildings are more
energy efficient, sure...but

80%

et of buildings that will be
o standing in 2050 globally
e have already been bulilt.

i “We must prioritise upgrading the

4 buildings we already have in order to
¢ avoid high embodied carbon

4 emissions for decades to come.”

— Emily Parish, The Climate Group (12 August 2022) ":_




70%

of the African building stock in 2040
still has to be built

majority of this growth will be in cities

200%

Additionally, hundreds of smaller African
cities double in size every 20 years

UN Global Status Report for Buildings and Construction (2022);
Vidal (2018)

10 100
Buildings per km?

Google Al Open Buildings Dataset (2023)




Average Building Year as of 2012

Daniell, E, J, et al (2014)

Averegs Building Yser
from 2042 Bullding Sted

% [ Jases-2006

But, if all the buildings
are built already...

Generally, Average Age

4, Historical (temples, etc) 500-1000 years

= Steel structures 100 - 150 years
Concrete structures 100 years
Private Real Estate 60-80 years

. Rigid roads 30-35 years i
Flexible roads 8-10 years e
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Select Campus | ! Select Building | no

ital Twin - October 20

Building Portfolio Building Age (years) Hatfield Digital Twin City
‘ ® Quality Twin

Nu
uare (FABI 2 Building) l-

Null (2) Buildings

=
— 400 / 1000
S buildings >

Last update: 7 minutes ago

f Law Building
Simplithestts %

| 4083 | Hatfield Campus | Technical Services

Esri Community Maps Contributors, Esri South Africa, Esri, HERE, Garmin, METI/NASA, USGS Powered by Esri

. | 4017 | Hatfield Campus | Zoology Building Building Conditions
I 14047 Hatfield Campus | Visual Arts Building Nu (]
. | 4102 | Hatfield Campus East | Vergeet-My-Nie UP Javett Ar
I 14022 South Campus | UP Javett Arts Centre Centenary Building ;'77:'
. | 4232 | Hatfield Campus South | Tukkiewerf M 2Library £
. | 4258 | Hatfield Campus | Thuto Building Anricokiral Adnant %
. | 4045 | Hatfield Campus | Theology Building Drama Bulking %
. | 4086 | Hatfield Campus | The Musaion and |
. Building Select building(s) by using filters (above) - or - map mouse selection (little blue box on left of map) - or - mouse selection on any of the graphs/maps.
I 14053 Hatfield Campus | Study Centre Building (] You can do single selections - or - click-drag for multiple selections.
». 14038 | Hatfield Campus South | Student Service 7 :
Last update: 7 minutes ago Last update: 7 minutes ago To reset to full precinct, "unselect” whatever you clicked on - or - click outside anywhere on a "dark grey area

HATFIELD DIGITAL TWIN CITY - HERITAGE ASSET DATASET
Led by Dr. Davey & Ms Helene Potgieter — Students in Architecture + Geoinformatics
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Commercial Building Design (ave max)
3 yrs (dev & design) + 3 yrs (construction)

6%

making a building

High-performing regions
9 months - 24 months = 4%

Lifecycle Math

Merely 6% of a bu

ildings life is in its
design and construction

94%

of its life is in use.

Maintenance, operations, utilities,
deconstruction, upgrades, etc...
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How will we
create a future
human habitat
that thrives?
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What is our legacy
going to be?



Harambee.

&P, Together.

\ E!Mmbee

-_/ A We are building the digital commons

for thriving buildings, cities, communities, and
environments in Africa.




Harambee

Before we Tech,

?\
\ﬂ aw | WE must Culture
\_/ . Africa
We are building the digital commons
for thriving buildings, cities, communities, and
environments in Africa.
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BuildingHD Building_44/2
BuildingFID Building_4472
Id 5086
gridcode 1

ORIG_OID

Dy Add Links

Project — | | sar =
: - oo ®

UP Hatfield B)

Digital Twin iﬁ Display Name e Boundary Spatial Reference

City (2022)

GEO-BIM DIGITAL TWINS

Document: BOUKUNDE MODEL 2.ifc
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HATFIELD DIGITAL TWIN CITY LAB

HIGH DENSITY DISTRICT OPEN DATA SYSTEM IMPROVEMENT
Students are updating!




Structural <%%] Construction Civil Urban Industry
Engineering SR Economics ‘ Engineering Planning Partners

Cities
Public Sector




Quantity “bv ga |- { Industry
Surveying tions o5 Partners




Structural & Construction Civil Quantity Industry
Engineering Economics g Engineering Surveying Partners




Our goal is not to show you a
@p perfect project” but engage you in

v BIM Behaviour

7
J e Collective Project Culture through BIM Technologies
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@ Leave your Do something  Take care of
B‘\#BIM badge atthe  good for the future.
27’ Harambee | door. someone else.




Workflows

?p BIM Work Stages

BIM Collective Project Culture through BIM Technologies

\ Harambee
\_/ . Africa




BIM Culture & Purpose

Before we BIM, ask Why?

Owner's Project Requirements

e Why do we want to work together at all?




BIM Work Stages

READY FOR

READY FOR READY FOR
CIRCULARITY

CONSTRUCTION OPERATIONS

READY FOR READY FOR
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concept spatial technical manufacture & close-out  operations  heritage & circularity &
design construct handover & use  decommission  re-use
I

strategic prep &

definition briefing design coordination
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BIM Work Stages

&, Stage O
\_/ gg;gmbee Strategic Definition: Culture & Purpose
, . Africa

DEPARTMENT OF ARCHITECTURE, UNIVERSITY OF PRETORIA
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How to BIM In Africa

To talk about BIM in Africa
e To practice BIM in Africa
e To demonstrate that new and better ways are possible

e Jo get new people to do better things




o

e BIM is not about perfect products, but about intelligent processes

e BIM => Better Information Management o

e | ead and serve others through behavioural change within our work

IBENENNENABD G
IFEERECTEEAAEDE

To expose a new generation of African
built environment practitioners to
process-driven and collaborative

ways of working together




MIirO  BIMHarambee 2023
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Before we BIM, how do we produce value?

Before we BIM, how do we serve others?

<«

L = B B

>
jo)

overarching - concept of digital planning

=== STUDENT HARAMBEE @ Boukunde

27 JuLY 2023 28 JULY 2023

Process from
start to finish -
RIBA process

opportunity to record the whole processt!

p—— 10080

pa—— o of
v dys s | snuran ' s

newr e weoi

Naming

conventions etc
The Invite dumb questions - challenge our manner of doing things People Process Technology
continuation of

the information!

What do we

do
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BIM In a nutshell

| | Create Information
| | Share information

[ | Use information

... to create, manage and derive value from things

that you can build.

Raising . /\
the'BIM '\ T BIM
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Lifecycle Optimisation
The Development Cycle

Growth of
Facilities Management Knowledge
Planning
Occupation and
Operations
Conceptual
Commissioning Design
Construction Design and
Engineering
Procurement AN

Raising . -
neBIM < mm
tide \ * Harambee
Image adapted from \/ . Africa

www.tekla.com



Facilities Management

FM
Contractor
Occupation and
Operations
Owner,
Operator
Tenants

Commissioning

Main Contractor +
subbies

Principal Agent
Engineering Consultant

Image adapted from www.tekla.com

Lifecycle Optimisation CAPEX stage to OPEX Stage

Owner, The changing players
Consultants

|
"
o

Planning

Architects,
Planners

Conceptual Design

Architects,
Engineers, QS

Design and Engineering

Architects,

Construction Engineers, QS

Main Contractor +

. Owner’s
subbies

Procurement Procurement

.. Ra|s
Prmf:lpal _Agent Professional Team — theB' \ B ambee
Engineering Consultant tide 27 Affica



?p That’s a lot of information!

BlM
Harambee

(/i How do we avoid chaos?




You need a Standard!!

ISO 19650-1

Organization of information about
construction - Information managemen;

ISO 19650 = hOW to BIM using building information modelling -

Part 1: Concepts and principles

Building Information Modelling

O‘ I NN | P sl International

I o Organization for
RS- Zll Standardization

©1S0 2018 - All rights res:

BIM =
BETTER Information MANAGEMENT

ISO 19650-2

Organization of information about
construction - Information management
using building information modelling -

Part 2: Delivery phase of assets

Vsl International
Iso Organization for
E~Zll Standardization

© IS0 2018 - All rights reserved

’Raising . /\
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You need a Team!!

Project Team
Appointing Party = Client
Lead appointed party = Lead

Appointed party = the other guys

e

R T 5

e

e
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You need a plan!!

BIM Execution Plan (BEP)




You need a ...




... and you need some ...

<; Catenda

the open way

B Microsoft

lj’ OPENSPACE /@

=3
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BIM Work Stages
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strategic prep & concept spatial technical manufacture & close-out  operations herltage & circularity &
definition briefing design coordination design construct handover &use  decommission  re-use
]

Let’s take a look at some of
the players in each of these stages

What they do, what tools they use and
what they contribute to the information model

e

j\\/

Raising .
theBIM
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strategic prep &
definition briefing

Define what
the outcomes
should be

Develop the planN
for
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concept spatial technical manufacture & close-out  operations  heritage circularity &
design coordination design construct handover &use  decommission  re-use

]

S
Initial concepts,

Tender for the
work, win

Use the asset
/ facility for its

implementation )

Collect and share

[ reference

options, selections
and outlines intended
Build it, tweak it, purpose End of life
Make sure change it...
[ everything fits ] manage it and Maintain,
record it modify, Re-use,
Detailed design, repurpose. .. recycle,
quantify, specify, Handover useful salvage,
. ] ready to build information to PO
e operator
Make sure
everything
still fits
=)\
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BIM Work Stages

&, Stage O

\_/ gg}gmbee Strategic Definition: Project Works
. Africa

DEPARTMENT OF ARCHITECTURE, UNIVERSITY OF PRETORIA




BIM Stage O
?p Architecture 5.0

\ gg;gmbee Strategic Definition
\_/ -Africa . Project overview

y
2. Information Requirements

3. IS0 baseline documents (OIR, AIR, AIM >> EIR)
4. Procurement




BIM Stage 0 | Strategic Definition

Architecture 5.0

Owner's Project Requirements

e \Ve want a to upgrade the lifecycle and utility of Boukunde
for future generations.

e \Ve want to create and practice together as new kinds of
built environment creators in new kinds of ways.




Architecture 5.0

Constraints

We have a very “limited budget.”

Project Principles

We do not want to mess up the world,
so we won’t make a “new” building.

[t must be awesome for students and
learning to take place.

It must be way cooler than
Engineering 4.0...hehe

Project Solution

Additional two floors on top of existing
puilding



Architecture 5.0

Project Program

Creative workshop areas for learners to
work on novel built environment topics

York Timber Chair

Green & Living Walls

Flexible Facades

Climate Adaption

Alternative Building Construction
Materials

Future Cities & Urbanism

Urban Mining & Circularity
"Digital Learning Zones"

VR /AR & Community
Engagement

e Living Labs & Learning Moments




BIM Stage 0 | Strategic Definition

Architecture 5.0

What information is needed from this project by the building owner(s) in the future?

Project Information Thread

OIR >> AIR >> PIR >> EIR

Organisational Information Requirements
Asset Information Requirements

Project Information Requirements
Employer's Information Requirements

-
hf %IIS Il\r/’I‘OJ S 47 BIM
idel) |7 e



BIM Work | Stage 0

BIM OIR

Organisational Information Requirements

"What information do we need
form this building + design process
to ensure effective decisions,
reporting and planning happens?"

e (lient to-do list for NOW and LATER

e  Outline the essential data and digital
deliverables support BIM project delivery
process effectively for the whole team.

BIM Work | Stage 0

BIM AIR

Asset Information Requirements

"Begin with the the end in mind"

e  Specific things on the project model
formats, content, design systems etc...

e  Details on the operational systems, building
systems information management etc.

P\

Raisin
theBIMg BIM

Harambee
tide \J . Africa



BIM Work | Stage 0

BIM PIR

Project Information Requirements

"Who needs what when, and
how would they like to receive
information?”

e  Culture of communication, submissions,

information content, information
milestones etc

e  Define the handover information for the
end of the project NOW, not later.

BIM Work | Stage 0

BIM EIR

Employer Information Requirements

"How will we produce reliable
information for proper
procurement and contracting?”

®  Specific things on the model formats,
content, design systems

e  Details on the operational systems, building
systems information management etc.

=)

Raisin
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Before we
BIM...
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BIM Work Stages

D, Stage 1

e Prep and Briefin
N, Y

MODENA, SOM, HILTI, ZUTARI, ESRI




BIM Execution Plan - BEP

Dncument I KK Q8H

NHULGRLINA
stakeholders.
Quality Assurance/Quality Control (QA/QC) Manager: The QA/QC manager is responsible for ensuring

the accuracy 2nd qualty of the BIM models and data. They perform reguiar checks anc auatts to icentity any
ermors or inconsistencies

| @A MODENA

Client/End User: The client or end user Is the ultmale benericiary of the project. They provide Yot LQSLENULGAL A

reqreents,revie i B models, s ensre hl e prjec meets i needs s expr plannerly

BIM EXECUTIONSS
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Other Stakeholders: Depending on the project, there may be ofner stakeholders INVOIVeS, st
reguiatory authoribes, consultants, suppéers,
clearly defined in the BEP.

4 Quality Control _

Their roles and

4.1 Model Review and Validation
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BIMScavengerHunt
BlMHarambee 2023 - MDC

Scavenger Hunt
2023-07-23

plannerly

1 INTRODUCTION
* 1.1 What is a BIM Execution Plan?
® 1.2 Benefits of a BEP

2 KEY COMPONENTS

By clearty defining the roles and responsiiities of each project stakenolder. the BEP ensures.
UNGErSIanas their tasks and ¢an effectively Contribute 1o the Successtul Implementation of BIM

2.4 BIM Standards and Guidelines
Speciies the BIM standards and guidesnes 1o be followed throughout the project

The BIl standards and guideines are crucial for maintaining consistency and ensuring effectiy
among propect stakehoiders. By adhering to these standards, the project team can streamline w
‘enhance the overal quality of the project deiverables.

Validation Checklist

‘Geometry: Check I e model accurately
represents the physical elements

Dimensions: Verlfy that the dimensions in
the mode! match the design specifications

Describes the process of reviewing and validating BIM models for accuracy and completeness

Review Process

»

Prepanation: Gather al relevant models and
associated documentation

Review: Examine the modes to identfy any
aiscrepances or emors

' - 5 BIM Standards: Coordination: Ensure that all disciplines’
% . %; :ira]zct llr;!on:aoobnn , i “els";e :" "f“(:w'mm;”"'“ 3 Documentation: Documentthe ssues found
9 L & oals and Objectives noc operty .
’ - SN standard Description and communicae them to the responsibie.
2.3 Roles and Responsibilities Clashes: identify nd resolve clashes
. * 2.4 BlikStandards and Guidelines between diferent eiements in the model -
. it : i oct ke ween different eiements n the ’
© 2.5 BIM Execution Stral File Naming Establishes a standardized naming structure for all project files to ensu 4. Resolution: Collaborate wih the project tean
out tegy Convention identfication and organization. Levels and Gnds: Contim tha the levels 1o resoive the identified tssues.
ty positioned and
3. IMPLEMENTATIO < Layer Naming Defines a consistent naming convention for layers within the BIM softw A0 9ixts e conecty posioned 5. Revalidation: Verify that the resolved issues
* 3.1 BIM Training and Education agned.
32 Bl Coordinati Conventon facatate efficlent navigaton and management of the model 18048 oA SopIOpFMAY addressad
: oordination e
* 3.3 DataManagement HGa): Yo e s o 6. Final Review: Concuctafinal review 1o ensure
: age Moo Element  Outines gudeines for namng NavIcuA elements Wit the model, pr assined fo the model elements are L orchic 8l Fevie o s

4 QUALITY CONTROL
® 4.1 Model Review and Validation
* 42 C(lash Resolution

5 PROJECT DELIVERY

® 5.1 BIM Deliverables
* 5.2 BIM Collaboration

powered by plannerly.com

Naming Convention  cianty and ease of communication

Specities the coordinate system 1o b used for acure posttioning an

Coordinate System
of mode! eiements.

BIM Guidelines:

Hint: To start the review pr
examine the modes for any discrepancies or errors.

« Modeling Standards. Provides instructions on how 1o creale and maintain the BIM model,
gudelines for modeling accuracy, level of detall, and eiement representation

+ Informaton Exchange: Defines the required information to be ncluded in the mocel and th
exchanging data with other project stakenoiders

- Qu
compsance with project requirements and standards

« Collaoration: Describes the toois, platforms, and protocols to be used for effective collad Hint:

among leam members, including file sharing, communication channels. and version conlt

ty Control Establishes procedures for reviewing and validating the model to ensure | Hint;

accurate.

that all modeis meet the required standards.

Hint: Look for Inconsistencies in the model's geometry and dimensions. Pay atention to ciashes between
aferent elements. Also. check If the assigned materials makch the design specifications

ss, gather all relevant models and associated documentation. Then, carefully

Hint: Document any issues found during ihe review 2nd communicate them to the responsidle parties.
Collaborate with the project team to resolve these issues
After resoning the identified issues, revaligate the modefs to ensure that the corrections have been
properly asdressed
Concuct a tna review to confirm that a1 modeis mest the required stancards. This includes checking
the accuracy of the geometry. dimensions, coordination, and assigned materials

Hint: Remember 1o refer to the vaidation checklist to ensure thal af aspects of the BIM models have been

powered by piannerly.com

thoroughly reviewed and vaidated

4.2 Clash Resolution

Provides strategies for resolving clashes and conflicts in BIM models

Clash resolution is a critcal aspect of ensuring the accuracy and integnty of BIM models. It invoives

powered by piannery
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SURVEY

THE IMPORTANGE OF ACCURATE
GEOSPATIAL INFORMATION



What is geospatial information and
why it’s important.

-33°58'8.06" S 18°27'21.82"E



Relative Accuracy
Vs
Absolute Accuracy

-23°58'8.06" S 14°27°'21.62" E



The Importance of Establishing
Accurate Gontrol on Site

-38°58'8.02" 5 19°27°21.54"E



Obtaining Geospatial information -

Today

Surveying Drones

GNSS Receivers

LiDAR Scanners



Collect and share reference info

We call this Reality Capture

We digitize real world assets by using technology and
software. These Reality Twins becomes the geometric

reference information.




What is used in industry

24 Bentley
\I/ “—r’ CONTEXT CAPTURE

@ﬂ (¢
‘ ";fgﬁfi.?ﬂs;f' | V ew R R360

AUTODESK
RECAP" PRO

HOLO
BUILDER

A FARO® Technologies Company

@ oPeNsPACE

I'rendspek

RealityCapture




Survey Control

Critical importance to ensure that all data is referenced

to the same geographic base information

o
oM

—UNSTRUMENTS




FIELD TO BIM DESIGN OPTIMIZATION

L
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> BIM DESIGN .;\
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. » BRSO
Y7

BIM TO FIELD sl ADVANCED LOGISTICS
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Drone Photogrammetry
Drone photogrammetry is the process of taking a
structured set of photos using a flying camera
(drone) to capture the site and external

information.

)4

, P\
thﬁé'fMg BIM

Harambee
tide \J . Africa




3D Scanning
3D scanning is the process of using a LiDAR
handheld SLAM (Simultaneous Localisation and

Mapping) or stationery scanner to capture the
measurements inside an asset.

=)

BIM

Harambee
tide \‘_/ . Africa
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3D Images

3D images provides us with the ability to see the

internal assets and condition.

E’ OPENSPACE




What does all of this deliver

[l Drone Photogrammetry — Point Clouds, 3D Meshes,
Orthophotos, DSM, DTM
[0 3D Scanning — Point Clouds, 3D Meshes

[0 3D Photos - Imagery




REACH (E52)

What is the benefits?

D Rapid data acquisition — less time on site, more and

higher accuracy information.

Geometrically accurate information
Virtual site visits by the project team

Document as-built conditions

O O &8a &8

Create detailed layouts and models that could be used for inspections, project execution planning, spatial

planning, design and delivering layouts.

Create an accurate basis for BIM

Capture locations of assets in a space

Remote analysis by relevant skillset anywhere in the world

O O O &3

Integrates with various of the software in industry through exchange formats.

= N
Ralsll\r)lg / . \?E!a,gmbee
. Africa




The Science of Where
Esri’s ArcGIS

g Location : What is here?

&5> Proximity :  What is around me? S

& Trends : What has changed here?

O Patterns:  What patterns emerge?
%}2 Modeling : What if? Scenarios
g

Geographic Information System (GIS) @ esri South Africa




GIS Data Collection

Campus areas
Walkways

Facilities

Infrastructure
Construction areas
Parking, Trees, Security
Signage

Utilities

@esri" South Africa

THE SCIENCE OF WHERE™

GIS on Campus

Stellenbosch University Campus Map

IT Network Cabinets
1 ©
IT Kiosk

o

IT Manhole

i

H{ IT Fibre Nodes

cevsuldv
Facility(15)

Science :
Undergladl Ate(12) ;ﬂﬂ"




GIS: Asset Collection, Verification and

De Beers Building to Concordia

X
o e = % Options w
&
&
\u“\'S\ O 1 ZvYLe Roag
200"
82" erriman St .
< Stellenbosch
21 O Jan Marais
2

Nature Reserve

yan Riebeeck st

Jonkersh

Nooitgedach|
Stellenbosch, Ca
yan der ste! St

Maties Sailing

Clubhouse \X
Rowan St
Wordway g5 st
Us-Coetzenburg

Campus

Concordia

\

Todo ~

cademia Residence

Medium priority

Engineering &g

orestry Library w
O Fibre-Condition-Based Mainte...

5H eyr ellent , Cape ...

5 Hofmeyr St, Stellenbo Cape CampusKey
Medium « Due 15 at09:30 1254 km
Low priority (4) Working v

O Fibre-!

On break
Marais

De Beers Building
Not working

Stellenbosch Unit for Graduand
University Caleer Services

esri South Africa

THE SCIENCE OF WHERE™

X

Mobile Worker Maintenance Form L@"
Work Order ID

Us-013

location

Verify that the location is turned on in your device

> 33°56'S 18°52'E

Selenbosch

yan Riebeeck-St

Name & Surname

Odwa Dandala

Staff email

odandala@esri-southafrica.com

Worker ID *
oD

Completion Date
=
€

X

Mobile Worker Maintenance Form \@’s —

Completion Date
=
©
Status *
In Progress
Declined
® Completed
On Hold
Priority

Medium

Assignment Type *

Condition-Based Maintenance

Assignment Description

Assess condition of fibre

On Site Notes

Please provide any additional notes

‘ Everything is good




GIS Key Takeaways

GIS is about Where to Build.

e Site Survey and Site Selection.
* Feasibility Analysis.

* Environmental Impact Assessment.
* Accurate Spatial Data Collection

* Asset Inventory Management.

EEEEEEEEEEEEEEEEEE



BIM Work Stages

2D, Stage 2

\_/ %?gg“bee Concept Design

TOTALCAD




TotalCAD

SOLUTION CENTRE

G GRAPHISOFT. | DISTRIBUTOR

GRAPHISOFT GRAPHISOFT A GRAPHISOFT s = GRAPHISOFT
* Archicad’ * DDScad - ° BlMcloud" BIMx’
Raising ’P/‘\7
& o



Architectural Design

spatial technical manufacture &
coordination design construct




™= GRAPHISOFT
* BlMcloud"

Browser 0]
Management @ @

Via LAN Remote
BB / —— Office
— ™=\ GRAPHISOFT
ﬁ' ?J — u * BIMcloud’ ~—
WirE ] &

s==  GRAPHISOFT /
- BIMX®
@ Solo ARCHICAD file

kalsxng X \

the B|M BIM

Harambee
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Architectural Team

* Ronel Basson — KZN
» Gert Coetzee — Cape Town
*Willem Viviers — Gauteng

2 ’
Oklahoma City e

Great archltecturé starts

W|th collaboration

Raisin Mg \

th BIM

;Ble \ Harambee
\_/ . Africa



BIM Authoring Tool

GRAPHISOFT
* Archicad’




Project Preparation & Setup

 Import existing building data - IFC, GIS, DWG, PDF...
* Quality Assurance (QA)
* Import Classification set (Uniclass 2015 & OmniClass)

» Share file on BIMcloud for team to start

I-?aising . /\
the B M --§73|M
fidel) |7 e



Existing IFC Model

N

Raising . §\7
th’?i(leeM ; \ 4 E!infgmbee
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Energy Analysis

Project Energy Balance

Supplied Ene Month
" — sies @@ Lighting and Equipment

3018.1 kWhia Energy co, Energy €O,
o Human Heat Gain Target Name Quantity Primary Cost Emission Target Name Quantity Primary Cost Emission
G-";’a ‘r" RE“n”"'“ e KWia EURa o KWhia KWa EURAa kgla
@ " me (i) L) L 4 [0 568 s e
Solar Gain u - o g [ [l o o
- 11305.1 ks o o o | o 0 0 0 o
Heatiny 308 t0ss e e 3608 10824 721 778
@ “oreet e | @ Lshing & Apphances I 3018 | 9054 | &3 | 651 S8 = oy i
Aug Totak D S LA Lt Total 13375 | 26747 771 1577
= - Transmission
141126 ks
B Infitraton
2193 wina Energy Quantity Primary Energy
. V';?;":;"G:‘w"m [Whia] 644.6 58282 3018.1 3608.1
Cooling o 5000 10000 13375
[t J

Emitted Energy per Month

Whia] 58282 90543 10824.2

0 10000 20000 20747

Target Quantity.

Project Energy Balance Target Quartty: (S GRS Primdey Tanuet

Primary Target: L] *W/a]0 13375 26747
Supplied Energy per Week 27 @ Lighting and Equipment a0 13375 28747
= 3018.1 kiWhia -
Human Heat Gain
Sou Energy Target
B 505 o Energy Cost CO, Emission " i
Green Energy . Renewatle nergy Source:
[ Rprewiriem o @ Woos EUR/a 4080 6036 7218
Solar Gain 5 Fossil o 500 1000 1500 )
11305.1 kWhia Natural Gas
Heating “ 2 9
[ ] 2 Secondary c
6749.1 kWi
: “ L o @ Eecricy
2 (@ District Heating
Transmission w # .
B iz
Infitration [) 500 1000 1877
219.3 kWhia 34
] Ventilation Energy Sources
173921 kWhia Renewable Fossi Secondary
ocking Wood Natural lectnc:
. 5469 0 kWhva | oo jatural Gas B ity

8 Dstrct Heating

Emitted Energy per Week




IFC

Project Team Coordination & Collaboration




Communicate Concept with Client

7 BIMx’

)

| 47 BIM
* Harambee
\\_/ . Africa



2= GRAPHISOFT
BIMx’

Concept Final 3D

-\jﬁ]ggmbee
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BIM Work Stages

D, Stage 3

\ E!!?meee Spatial Coordination
J . Africa

CATENDA




Reinventing communication and
collaboration

Create and resolve issues
directly in the model

mmm

Entire team works in a
common data
environment

......Click on any object to
: access all stored data

tide larambee

Rals
= === theB| y #BIM
_ - 1 ¢/ -ica




..offering reached full circle

With Catenda, the digital twin can now follow the entire lifecycle of a building

Catenda Hub Catenda Site Catenda Duo
Catenda Site puts the power of . . L
Catenda’s Common Data Catenda Hub on the construction A building operating system application
Environment powerful cloud based, site and can provide a segway for enhanced by the power of BIM and
BIM enabled coordination tool using Catenda in the asset visualization.

management phose —

e Catenda



With a growing ecosystem

‘GRAPHISOFT

* DDScad ..,

Bricsys®-

()| VECTORWORKS

a3t slack

mh

¢

w VREX
< sogelink . ! Archicad
Nimerso . SOLIBRI
............... cobuilder
c ¥ Tekla.
.............. Catenda .
"""""" 1 NnexT

@ SharePoint

: O Looker Studio
23 Dropbox

e Catenda
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Containment

stair

T e & e p

wall
WalistandardCase

a
H
2

Beam
BuldingElementProxy

® 6 @

Column.

Door
Doort
Door12
Door13
Doortd
Doors

Door125
Door126
Door1.27
x Door128

Door
© B Open W Closes

model-based
pre BIM collaboration

L.

object-based network-based
modelling integration

Name
03-202(N)
D3-35
DN3-04
03-22 (N)
315
DN3-05
03T (N)
0310
3151
03-23 (N)
3-21 (M)
ON3-07
D3-38
D3-34
D3
03-T01 (N)
DI-TE (N)
038
03-43 (N)
03T (N)
03-35
03-34
035
03-25 (N)
03-4.2 (N)
DN3-01
DI-TE (N)
D335
531 (N)
03-201 (N)
DN3-03
03T (N}
037 (N)
03-26 (M)
sum:

@ oo ®

OveraliHeight (mm)
2100
3000
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
2100
3000
2100
2100
2100
2100
2100
2100
3000
3000
2100
2100
2100
2387
2100
2100
2100
2100
2400
2100
2100
2100

107124 mm

post BIM

N
\(I;Q"/J

=[w][=]] e"<

o * Rs £ Measur
-
Type
OveralWidth (mm)  Name
877 Door23
1230 Double Door with Trans
1576 Double Door 23
151 Double Door 23
1740 Double Door 23
877 Door23
877 Door23
877 Door23
877 Door23
877 Door23
15T Double Door 23
877 Door23
877 Door23
1230 Double Door with Trans
877 Door23
877 Door23
877 Door23
877 Door23
1520 Double Door 23
877 Door23
1230 Double Door with Tran¢
1230 Double Door with Trans
877 Door23
1250  Double Door 23
877 Door23
1690  Double Door 23
877 Door23
877 Door23
740 Door 23
1283 Double Door 23
900 Exterior Siiding Door 2¢
877 Do
877 Do
151 Dout 23
55449 mm

The Common Data Environment
(CDE) centralizes all the information
and documents needed for the
project in one common area.

Prepare / Manage / Use (Data)

Object base / Model Based /
Network Integration Based

Knowledge sharing / Data based
design

=Y

Raisin

| /ﬁ/ BIM
* Harambee
\ \_/ . Africa




BIM Work Stages

D, Stage 4

\_/ %?ggnbee Technical Design

YORK BROTHERS CONSTRUCTION




R Task Properties







Image Credit: C. Davey, 2016. Copyright.



As-Built Reality

Manufactured & Installed







BIM Work Stages

D, Stage 5

\_/ %?ggnbee Manufacture & Construction

OPENSPACE, BAKER BAYNES




@ OPENSPACE

360° Jobsite Capture &
Artificial Intelligence

Jaco Barnard,
Managing Director, Agile Business Technology



OpenSpace Automates

360 Documentation & Analytics

HOW IT WORKS

2 7N
o] T @

lIE:

A wearable 360 camera and OpenSpace Vision Engine Browser-based virtual jobsite
mobile app (i0S and Android processes, organizes, and viewer. Integrated with project
supported). securely stores the data management software.
9 @ orenspace



See What Was There Today, Yesterday, a
Week Ago, or Even Five Years Ago

4 @ orenspacE



Compare Actual Site Conditions to
Your 3D Model

5 @ orenspace



3D Scanning with Smart Phones

6 @ orenspacE
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University of Pretoria / Boukunde

LEVEL 2 (GrourM

BOUKUNDE MODEL 2.ifc
May 20, 2023 5:20 PM « jaco@agile.co.za
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Three Pillars of 360 Jobsite Capture

e 7N G
hE " P ’ il
‘ = \ . / l : ‘_I° !
Simple Fast Powerful
30 minutes or less from If you can use Google
upload to view Street View you can use
OpenSpace

Tap Start
@ orenspace

Walk like Normal
Tap Stop



[ AR

wall!

s ; W
Tell Kevin we need to redo this - Redesign the hall?
i A B S e

: T
o = |

e §E
\q“
v L

We need to install-

24}

|
|
‘ |
- We have to demo it all! - Fire in the wrecking ball! -
INTH |

LEAVE NO ROOM FOR INTERPRETATION
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REALITY CAPTURE
Construction Monitoring



CONSTRUCTION VERIFICATION
Quality Control

As-built

] Original design inte




QUALITY CONSTRUCTION MANAGEMENT

INSPECTIONS MANAGE AND TRACK CONSTRUCTION ISSUES &
CHANGES

3 0-1- Concrete Pre Pour Checklist -
1. Pre Pour Information
f [ -a e @
: H ( N

i In Review ®
1. Forms and Accessories Issues
CEE—)
]




BIM Work Stages

2D, Stage 6

\_/ E%Eg?bee Close-out & Handover

BAKER BAYNES




From PIM - AIM

Master Information

Delivery Plan
(MIDP)

BIM Execution Plan

CONTRACT AWARD

(BEP)

Project Information Model (PIM)

Asset Information Model (AIM)

MOBILZATION

e i

——1—1:

I 1
= Documentation 3
=
4 Non-Graphical Data é
H
L Graphical Model ~_§

I
SN ! o T

{ A
COMMON DAT

S (2) 2 <@» > (4) 2
f\l/"\ /\1/« g\
. »

<l\
A A b A v

process

Information m Management

process

! ' !

Employer’s Information
Requirements

[ Maintain, Refurbish, End of Life or Build |

INTENANCE and USE (PAS 1192,3)‘> '
| |

!

For details on supplier’s |
- | information exchanges !

and employer’s decision |

points see

CIC Scope of Services 1



COMMISSIONING GENERATE TURNOVER
DOCUMENTATION

DELIVER ACCURATE

- Access asset data and AS-BUILTS

resolve defects — That meets Information

Requirements

Asset
Air Handling Unit

8k




ser7 .
< ALF-00005

Files

COMMON DATA ENVIRONMENT

- Structured information, that someone can find (and use) 10 years down the line

<) Uplosd fes

Seaport Civic Center ~

DASHBOARDS

1| Insight + @ Leanho-

Golden Gate

Seaport Civic Center

Project RFIs v

10 Title Due Date

6
Open RFIs »e.0
s ’
Title Type Due Date ° PO .
HE = .
yeulation
cial |l
108
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BIM Work Stages

D, Stage 7

\_/ %?ggnbee Operations & Use

ESRI, YORK BROTHERS CONSTRUCTION
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ArcGIS GeoBIM

Connecting projects and assets in context

Improving project coordination and delivery

ArcGIS GeoBIM delivers an innovative, easy-to-use web-based experience for teams to explore
and collaborate on building information modeling (BIM) projects and issues, using data from
multiple systems in a geospatial context. Architecture, engineering, construction (AEC) and
operations teams can easily work with linked data and documentation in configurable web apps

to simplify communication and collaboration.

>'\.
v BIM

°
@esrl South Africa www.esri-southafrica.com | +27 11 238 6300 | info@esri-southafrica.com \§-7Harambee

L/ . Africa



Capabilities
WHAT WE BUILD

Model-Based Cost
Estimation

Visualization
of Projects in
Preconstruction

GIS and BIM benefits

Faster Plan Approval
and Permits

Increased |énpr<()j\./ed .
Project oordination
and

Resilienc
Y Collaboration

INTEGRATED

i

Improved Scheduling
and Sequencing

Changes and Clash
Detection

édesri South Africa

THE SCIENCE OF WHERE™

Building Information Modelling (BIM)

Capabilities

WHERE WE BUILD

Site Survey and
Selection

Project Feasibility
Analysis

GIS AND BIM
SOLUTIONS

RgdUCtEd Tgtal Reduced Cycle
onstruction Q Time of Multi-
Cost party Workflows

Reduced Material
Usage

(S19) waisAs uonew.ojul 21ydes3099

Environmental Impact
Assessment

Asset Inventory
Management

) 1 \// i



ArcGIS GeoBIM

@esri" South Africa



Campus Operational Management

Working Status

Count

0.,-

Not Working Working

Status

List of Assignments

Workers

Work Order ID: US-015 Techn'c'an
Assignment Type: Fibre- Vlewgr User
Unplanned Maintenance Working
Status: Assigned 0o
Priority: Critgical Technician
Odwa Dandala
Working

Work Order ID: US-017
. Assignment Type: Fibre-
Unplanned Maintenance

Lead Technician
Skhumbuzo Simelane

O O O o

Status: Completed Not Working
Priority: Critical Taehnician

Rudolf de Munnik
Work Order ID: US-020 Working

@ Assignment Type: Fibre-Condition-
Based Maintenance

Status: Assigned

Priority: Critical

“X Utilities Maintenance Assignments Dashboard

Completed Assignments

Number of Assignments

522

In the Last 90 days
In the Last 90 days

O e @o=e ) ‘
I athernatical Sciences) MEbC Il )
\ “PT=nc naustia ) | i W . :
Natural =g > i)
Scierce(ll® ) P/Chology114) o 4IRS egen

Assignments Types Description \“

© Unassigned
(®) Assigned
(®) InProgress
@ completed

@ Declined ’4

od

neae
| student

Assignment Status

Count
@

Completed

Unassigned Assigned In Progress

Status

Work Order ID

Assignment Type

«eiz]r]

Assignment Type: Electricity-Daily and Planned
Maintenance

Description IT Fibre Nodes due for quarterly
maintenance check

Priority Low

WorkOrder ID us-019

Due Date 21/10/2022, 09:00

@esri" South Africa

THE SCIENCE OF WHERE™

theBIM '\>j/BIM

i Harambee
tide ‘_/ . Africa




Campus Operational Management

¢ Maintenance Condition Assessment Dashboard

No.

Total Surveys

Submitted

Bad Good

Received Priority Status

16

Crgzier
" House

Very Good G
Woolworths.
Public,

Condition
None

Work Order ID
None

-

=Universiteits-Oord |~/

Q < e
\ oder @ § I < &8
I L\ Cluvgr
Stellenbgsch A
Provincial E
iospital Legend

lar.

Maintenance Survey

(AT
0 Good
@ Very Good

Assignments

@ Unassigned i
(®) Assigned
(® InProgress

@ completed
@ Declined

= Lluiw -
LSS e ~~ i e
Map data © OpenStreetMap contributors, Microsoft, Facebaok, Inc. and its affiliates, Esri Community Maps cantributors, Map layer by Esri | Ste... Powered by Esri
1of16 » 4 9of11 D

Survey Details

Mobile Worker Maintenance Form

Work Order ID
Completion Date
Status

Priority
Assignment Type

Assignment Description

10

8

3

4

2

o | I I

null High Low
Priority

Medium

Survey Details Attachments

us-011

13/10/2022, 12:49

Completed

Medium

Condition-Based Maintenance
De Beers Building - Construction
along the parking lot cut the entry
IT fibre cable . Construction to be
alerted about underground fibre

entry points. Costs unknown. To
assess affeuted floors.

Verification Status
None

Work Progress Status

80%

Work Order ID: US-011

@ Assignment Type: Condition-Based Maintenance
Completion Date: 13/10/2022, 12:49
Manager to approve costs.

Work Order ID: US-011

@ Assignment Type: Condition-Based Maintenance
Completion Date: 13/10/2022, 12:49
Manager to approve costs.

Work Order ID: US-013

0 Assignment Type: Condition-Based Maintenance
Completion Date: 13/10/2022, 13:59
The status is still good for another 3 months

Work Order ID: US-011

@ Assignment Type: Condition-Based Maintenance
Completion Date: 13/10/2022, 12:49
Manager to approve costs.

Work Order ID: US-016

0 Assignment Type: Condition-Based Maintenance
Completion Date: 14/10/2022, 07:23
Assessed, in good condition

Work Order ID: US-019
Assignment Type: 48907 1a8-
d594-4650-96d4-259cb145750f
Combletion Date: 21/10/2022.09:00

esri South Africa

THE SCIENCE OF WHERE™

L/ . Africa

th;i?jlew 4 .\>j/gggmbee
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N ! CAMPUS FIELD WORK MOBILE /

= S

>< Mobile Worker Maintenance Form \@ﬁ E %I

X Mobile Worker Maintenance Form \&’s = P Mobile Worker Maintenance Form \&'s —

Condition *
Bad

Work Order ID
Us-013 Completion Date
5

Good
® Very Good

Pictorial Evidence /

location

T
Verify that the location is turned on in your device Cj

O 33°56'S 18°52'E St
- tatus

Sglenbosch In Progress

Declined

(@ &3

® Completed Signature *

On Hold

Name & Surname A
Priority

Odwa Dandala i
Medium

Staff email
Assignment Type *

odandala@esri-southafrica.com
Condition-Based Maintenance

Worker ID *

I \

| agree that the assignment is completed

Assignment Description
ob 9 P

Assess condition of fibre Compliance*

Completion Date
£

©

On Site Notes

Please provide any additional notes

Everything is good




Maintenance Condition Assessment Dashboard

Total Surveys

5116

Submitted

BId Street

Good Very Good

Received Priority Status

porcnerd

.
oais HOVRAY

Survey Details

CAMPUS FIELD SURVEYS

Work Order ID Condition

o

Marais

.
s, Esri Community
4

Survey Details Attachments

Mobile Worker Maintenance Form

Medium

Priority

Work Order ID
Completion Date
Status

Priority

Assignment Type

Assignment Description

US-011
13/10/2022, 12:49
Completed
Medium

Condition-Based
Maintenance

De Beers Building
Construction along the
parking lot cut the entry IT
fibre cable . Construction to
be alerted about

Verification Status

Work Progress Status

Work Order ID: US-011
Assignment Type: Condition-Based
Maintenance

Completion Date: 13/10/2022, 12:49
Manager to approve costs.

Work Order ID: US-011
Assignment Type: Condition-Based

() Maintenance

Completion Date: 13/10/2022, 12:49
Manager to approve costs.

Work Order ID: US-013
Assignment Type: Condition-Based

) Maintenance

Completion Date: 13/10/2022, 13:59
The status is still good for another 3 months

Work Order ID: US-011
Assignment Type: Condition-Based
Maintenance

Completion Date: 13/10/2022, 12:49
Manager to approve costs.

Work Order ID: US-016
Assignment Type: Condition-Based
Maintenance

Completion Date: 14/10/2022, 07:23

Accacead in annd randitinn
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27, 28 July 2023

A <. BIM
fl, / Harambee The Future of Work
‘J \/ / .Africa

To Play - Download
ArcGIS Field Maps

P =
L

.
# Download on the
@& App Store % i

. GETITON ‘
P® Google Play

more detail @ venue

“=5@SI1 South Africa -ﬁ%m
)7 S




BIM Work Stages

D, Stage 8

\_/ %?ggnbee Heritage or Decommissioning

UNIVERSITY OF PRETORIA




RESULTS from an Industry Perspective: (b) Unpack the value / learnings

IPAD Pro 12.9- inch
6" Generation

Application (APP)

Learnings:

2. Scanning as a sole means of recording is not sufficient to produce the level of
accuracy & detail required.

Point Cloud Data cannot be 100% accurately translated into any CAD model.
Accuracy required to capture complex historic fabric require accuracy to the
millimetre. ***(5mm discrepancy over 100m = 500mm)

4. HPA also in the process to compile a 3D library of historic fabric

Lol A

Kirkness historic clay brick PRETORIA
(est 1888) - quarry @ UP Groenkloof
Campus)

“Marseille historic clay roof tile
(various models)

Pta City Hall
Historic Kirkness

Coronation historic clay bricks DURBAN

UP Vergeet-My-Nie female residence —
(est 1902 @ coronation of Edward VII) door to archive clay roof tile




Greenhouse 1 exploded CAD model — with 100% accuracy down to each nut & bolt.
From Construction to De-Construction - MECCANO

construction system
analogy, dating from 1898




BIM Work Stages

&, Stage 9

\ EL’?meee Circularity & Re-Use
J . Africa

UNIVERSITY OF PRETORIA




192.9M° 50.9M° 50.1M° 40.3m° 23.40° 2.40° 1.5M° 0.6M?

® ® v 9 @ v @

CONCRETE BRICK SAND TIMBER METAL PLASTIC STONE GLASS

“WASTE, EXCLUDING HAZARDOUS WASTE, PRODUCED DURING THE CONSTRUCTION, ALTERATION, REPAIR OR DEMOLITION OF ANY STRUCTURE,
AND INCLUDES RUBBLE, EARTH, ROCK AND W0OD DISPLACED DURING THAT CONSTRUCTION, ALTERATION, REPAIR OR DEMOLITION.”
(DEPARTMENT OF ENVIRONMENTAL AFFAIRS, 2012]

Reframe Real-World Problems

Heritage & Circularity Opportunities

0.3m8

CERAMIC

TAYLOR, 2023
GOVENDER, 2023
MINECRAFT, 2023



Wait a minute,

BIM and Digital Twins are simply the vehicles to create a

Circular Built
Environment
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L/ . Africa

27 July 2023
Welcome to

The Future of Work

Afternoon Activities
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* Harambee
L/ . Africa

ImmunityAfrlca +
'8ital Twip City Initiatiye
Present

BIMCo,
Harﬁeld Dij

Thurs 27 July | How it works

IMPORTANT INFORMATION

After the presentations on Thursday morning, you will get the chance to explore
Boukunde and see what exciting tech is available. And also take part in the
Scavenger Hunt that some of our partners are hosting. Check out their stand for
more info.

Floor by Floor

You will see on your nametag that you have a coloured dot. Each dot represents
the group you belong to. Red dots in the red group etc.

Starting at 11h45, you will go to the floor as assigned below.
Every hour you will move to the next floor as allocated.

11h45 12h45 13h45 14h45
l Basement | Ground Floor Floor 1 Floor 2
Ground Floor Floor 1 Floor 2 Basement
Floor 1 Floor 2 Basement | Ground Floor
Floor 2 Basement | Ground Floor Floor 1

Make sure you ask questions, listen to the
presentations and exhaust your curiosity!

Refreshments are available for sale from the Vida-e Caffé in the
basement, and The Artisan pop-up (both in Boukunde).

For more substantial meals, you can find ‘The Artisan restaurant’

next to Rautenbach Hall.



