Global trends meet local insights!

See how South Africa stacks up with intemational
BIM practices and find out what's needed to
keep up with the global construction revolution.
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CONTENT OF PRESENTATION lj@

Background — Industrial Revolutions

The need for digitalisation

The science of digitalisation

Digital construction

The possibilities

Way forward

lobal trends meet local insights!
See how South Africa stacks up with intemational

BIM practices and find out what's needed to
keep up with the global construction revolution.
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Disclaimer: MY BIM FIELDS
The person: (the need)
« Construction Manager
Lecturer, Researcher: UCT, SCUBE, CBPM
BIM Community Africa — member in Excellent Standing ©
Digitalisation Enthusiast & Activist
Rural and township developer
Small/emerging business developer

The process: (the solutions)
« Engagement, collaboration
 Research, co-creation
« Continuous improvement —
« optimum efficiency, modelling
* Innovation
« Compliance, governance
The tech (enabler):

« Tools; Platforms; “Solutions”/Applications: Infrastructure
e




Clients:
Public/Private/PPP

Service Providers:
Consultants
Contractors

Goods Providers:
Materials
Plant

Global -
SDG’s
AU

National -
NDP’s

Local
Business
Community
Individual

Construction

Construction

Applied Science

Development

Growth
Progress
Sustain

Industry Development

Industry

Write a little description
about the topic.
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Regulation &

Governance
Write a little description

about the topic.

Resources:
Cement/Sand/Stone
Steel/Wood/Bricks/Concret
e

Processes/Production/Manuf
acturing:
On-site/Off-site

Market & Competition

Public Procurement Act

DPW/cidb/CBE

SANS/SABS



Construction Industry Development — the challenges

*  Poor quality
. . " EXX) Resources:
* Over budget Pubﬁ:;::i;te/. oo o o ¢ Cement/Sand/Stone
° Time overruns PPP : : Steel/Wood/Bricks/Concrete
. * * Barriers to entr
: Construction R . P /Production/Manuf Local markets v!
. . . r r ti n
® Late payments Service Providers: : . . Write a little description . :. . .o:esses to ril:]c ,IO and
Consultants e e ege @ @ Applied Science b h ; ° a‘c uring: J® Local consumers
*  Non-payments  contractors . ClEs e . On-site/Off-site
. . 9 °
® Unclear instructions : A ‘ .
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° L4 °
» L4 . -
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° Latepayments Materials.... : (XX xxxx 0e00000000000°
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* Bulk Change orders
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*  Mis-alignment - v y .
* Imposed vs Local priorities ® national - Regulation & . i
P P . o Development 8 o ove o o3 u//cidb/CBE
» Skills, Technologies cececscesee Governance .
. Methodol . ° Growth Write a little description °
ethodologies . Progress about the topic. .
* Access . Sustain .
: Local :
e Business ° SANS/SABS
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Digital
transformation




The Industrial Revolutions — MAJOR CHANGES

-~

INDUSTRY 4.0
INDUSTRY 3.0

INDUSTRY 1.0

Mechanization, steam , Automation, computers Cyber Physical Systems,
power, weaving loom and electronics internet of things, networks

1784 1870 1969 TODAY



Digitalisation as a science ﬁ'@

 Digitalization as a science involves the systematic study of how digital technologies transform
« data,
* processes,
» and structures

e across various domains,
* business,
* society,
« and industry.

* It draws on theories and principles from
 Information science,
» systems theory,
* management science,
« and technology innovation




:‘ Intelligence

Derive & Attain

KNOWLEDGE

Interpret

INFO

Process / synthesise

DATA

Collect

What do we seek from digitalisation?

Optimise performance

What information do we need for decisions?
How can | optimise my operations?
What if...? How could we...? Should we...?

Provide value

What do you know? How do you collaborate?
Sharing ideas, collaborating, avoidance of doubt.
How is your facility performing?

Create information

Analyze the data, create meaning, produce new information, design.
What facility assets do you have? What does it consist of? What
condition is it?

Measure the physical world
What is there?




Key Theories/Principles in Digitalisation ﬁ'@

 Information Theory — quantification, error correction, transmission — communication

« Systems Theory — control systems, feedback loos, regulation mechanisms

« Socio-technical systems — technology and social structures, environments, behaviour
« Diffusion of innovations - rate of spread/use of technologies

» Platform theory — exchanges, networks, cloud computing, e-commerce, e-governance
 Digital Twin — enables real-time monitoring, simulation, optimisation

Automation
Integration

Data integrity
Interoperability
Security and privacy

 Digital eco-systems




A. Amin Ranjbar et al.

5D Model Preparation

Cash Flow Analysis

Risk Analysis

Digital Construction — the science

Journal of Building Engincering 44 (2021) 103341

Start

y

BIM Model |
- T = l )
[i3 =~

Schedule database | Cost data

| andschedule loaded
= _I 1 QTo list

Cost database & 4
TR

) Research

Quantity \‘
Take-Off (QTO)

.
o
|

integration

Contract requirments

Cash inflow patte:n’J

Theory Research

-

: -\\ 3\ [ sge . ]
= | =] e
Assesment | Allocation

L J Simulation

Practice

Fig. 1. The proposed cash flow risk analysic framework




BIM nD terminology through the building's lifecycle

PreBIM )) Idealized/Optimized BIM )) Post-BIM )

Vns! : 2225& 3 Sl::;oé'celfx:e Estimating Sustainability Maintenance | : : Integrated
L — : i | Database |:
vsi : i Construction Cost& Lifecycle Technical | : | paradigm
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Digital Construction

Journal of Building Engincering 44 (2021) 103341
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Digital Construction — Eco-System
BIM: who's business is it anyway?
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regulatory
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educational
institutions

insurance
companies

POLICY
floe FIELD research

authorities
centres

lawyers




Scope of Asset Management

Organisation
& People

Commercial

Investors ¢
Environment

Organisational Strategic Plan ceem

Asset Management
Decision Making

Asset Knowledge BIM

£ Copyright 2011 Institute of Asset Management

ORGANIZATIONAL MANAGEMENT
ASSET & PROJECT MANAGEMENT
INFORMATION MANAGEMENT

DELIVERY PHASE
(PIM)

(AIM)
OPERATIONAL PHASE

e.g.1SO 19650

e.g. 1SO 55000 & 1SO 21500
e.g. 150 9001




1SO19650 - Standard and Guidance
Digital / BIM information management

ISO 19650-1

Organization of information about Information Management

const

using

Part Information management
ISO 19650-2 CNE gccording to BS EN 1SO 19650

Guidance Part 2:
Processes for Project Delivery

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

Part 2: Delivery phase of assets

PPPPPPPPP

Iu":[; /L\GI

Published by

i\lﬁ'}" Cdbb bSi.

Based on the BS1192 series

ISO 19650 in a nutshell

> Define agreed information objectives
(owner, operator, employer)

Y Integrate the information objectives into the

planning and procurement stages

Y Plan and execute the project and create the

digital deliverables and construct the
physical assets simultaneously

» Commission and handover BOTH the
physical and the virtual assets.
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Lifecycle Optimisation

Facilities Management Owner, Consultants CAPEX stage to OPEX Stage

FM Contractor

The changing players

Occupation and

Operations Planning

Architects, Planners
Owner, Operator

Tenants

Conceptual Design

Architects,
Engineers

Commissioning

ain Contractor + subbies
rincipal Agent

ngineering Consultant Design and Engineering

Construction

Main Contractor + subbies

Principal Agent Owner’s Procurement
Engineering Consultant Procurement Professional Team

Architects,

B A

tide

Image adapted from www.tekla.com




Change Management
Information Standards

Cost models
Organisation KPls
Sustainability goals Predictive Maintenance

Project requirements
Energy Performance Certification
Maintenance schedules

What information do you need??

Asset Registers ESG reporting Engineering specifications

Facilities management
Knowledge Management
Enterprise management

Project planning




TECHNOLOGY FIELD: “THE TOOLS”
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Construction Industry Development — the
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Clients:
Public/Private/PPP

Service Providers:
Consultants
Contractors

Goods Providers:
Materials
Plant

Global -
SDG’s
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Construction Industry Development — Integrated

way forward

Construction

Applied Science

Development

Growth
Progress
Sustain

Industry

Write a little description
about the topic.
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Thank you
Enkosi
Bale Dankie

Amanda.filtane@uct.ac.za
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