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Infrastructure decisions- Only as good as
information behind them

O “ Information Management Failure
®e---—--—-- “® Need to prioritise information management
®e---------- “ A pathway to digitalisation
@e®----—---- * Improve trust
) S— _. Information availability and accessibility to
support decision making
O S— _, Real-time and seamless communication between ‘
stakeholders & for project Monitorin
bro) & UNIVERSITY
Design optimization, improved health & safety, OF
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asset management and building performance




IM is hidden cause of project failure

* Information is often not cited as a factor project
performance compared to:

 Communication failures rank highest—(56% of
failed projects).

* Risk management failures

* Information management issues are only
recognised, in terms of cost impact (10-30%
added waste), but are less commonly
presented as a quantified cause of outright
project failure.
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Spending too much looking for information

40%

o Owner-operators spend the equivalent of 2-4% of 40% of Engineering time is spent on locating and
4 /0 CapEx on correcting and keying in project validating information
information to operation and maintenance systems.
SIEMENS

create, manage, and harness
T information, impacts productivity
. and project delivery

Consequences of poor Information W
management are dire "
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There’s a measurable cost

* Inaccurate, incomplete, or ambiguous
information, cost construction projects an
additional 10% of project cost

* Waste due to poor information was valued at
25—-30% of project cost by 1994,
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We build infrastructure we later know too little about

ASSET
MANAGEMENT

‘__J

We inveSt in BUILDING

infrastructure. But do we

invest enough in knowing - rsloN

MODELS D
the infrastructure?

L CONSTRUCTION

DOCUMENTATION

CONSTRUCTION

MANAGEMENT ELEE

’ PROCUREMENT

FABRICATION




Technology is not equal to asset management

maturity

* Design
* build

* oOperate
* Inspect
* repair

 Theirony is, organisations are
investing in sensors & software
while still operating
organizationally they are at levels

1&2

Smart Infrastructure Management Maturity Levels

Level 5 Prescriptive Continuously
. asset optimising
Intelligent management decisions, risk
| 4 and value
Level 4 Predictive
Predictive maintenance Forecast
§ deterioration
and failure
Level 3 Condition

Condition-based monitoring Monitor actual
| asset condition

Level 2 Preventive

Planned maintenance Schedule-based

practices

Level 1 Reactive

Reactive maintenance Fix after failure

From reactive intervention to data-driven, predictive and value-focused infrastructure management.
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Start with Assets, not Technology

The objective is to
optimise value,
performance, risk &
lifecycle cost.




Know & Sense

Create a digital
infrastructure asset
Physical to digital asset
ecosystem

Digital representation
Observation / monitoring
layer

Intelligence layer

Decision layer

Installed Sensors (Physical Space) Visualisation (Digital Space)

CARINBE Research example 01
Digital asset monitoring & sensor integration




Monitor — Satelite/InSAR

Ash Dam Monitoring o o Signout

What is happening now Suvha Dam Saf
Al L 5d ety o N | Awaiting first satellite pass (expected in 6 “ Refresh
Monitoring R ) 7 Data

Smart infrastructure o wowwing ¥

man age ment i ncrea Si ng Iy Satellite Monitoring Risk Analysis @  Operational Data
allows us to monitor 1 Theshods . . | y

. . iZX":::n . ° D;;erlzaaiz . ) Velocity Trend ® Monitoring Coverage °
a Ssets W I t h O u t p hys I ca I Iy Q Alerts - ' 3 ¢ High confidence * Uncertainty £20mm

» Uncertainty +20mm ® High confidence

instrumenting every point @ Crialtems 0.0 0.0 Stable 0
Ll oW mm Based on last 3 passes (18 days) Active monitoring points
o n t h e a Sset Cumulative over 6-day cycles Mean across 100m grid cells .

@ Analytics p

No acceleration 0.00 km? analysis area

Updated every satellite pass
{3 Administration p

CARINBE Research example 02

Satellite/InNSAR-based ash dam condition monitoring




Digital Twin:

* Know

* Sense

* Understand
* Predict

* Decide

* |ntervene

;5 .
LT T T T : DIGITAL Twining

— Boiler Tubes

@ Healthy

@ GO Outage Cuts

MGO QOutage Cuts
@ BTS Outage Cuts
® |R Outage Cuts

s Hedthy = GOCuts MGO Cuts
“BTSCuts = IRCuts

CARINBE Research example 03

Digital-Twin supported boiler asset management




BIM enables shift from predictive maintenance to
predictivesinvestment

decisions
e Know the asset
 Sense the asset
 Understand the asset
* Predict the asset
e Decide
* intervene
* |t’s about better asset . W e . R
information T S P S e TR
* Better condition knowledge e N e
e Better prediction

e Better intervention decisions
* Better capital allocation
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Pedestrian bridge collapse in Johannesburg, 2023
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Take away

* BIM enables Smart infrastructure management
* BIM enable Digital Twins, Predictive maintenance and predictive
investment.

 Africa cannot manage infrastructure in a reactive manner




Building Information Modelling & Digital Twin @ UJ — SLP/CPD

UNIV;.;SITY
JOHANNESBURG

CARINBE PROGRAMME DETAILS

RREARCH AND Duration: Semester1and 2
P AR ONIAET Time Evening lectures
Venue UJ DFC/Online
Fee: R 16 780.00 per Student

BIM SHORT LEARNIN&M METHODS OF ASSESSMENT
An online written assessment and a group case study compilation
PROGRAMME

ENQUIRIES
carinbe@uj.ac.za

Rationale for offering this short FOR APPLICATIONS: _
lea rning programme: Please use this link to complete the form: https://form.jotform.com/210601483784051

CARINBE
Given the implications of industry 4.0 and the need for future digital

skills in the construction industry, there is an urgent need to train and

prepare professionals as well as current students in digital skills critical for

infrastructure delivery. More and more industry stakeholders are demanding o/- Bentle g
that graduates should possess skills in building information modelling. It is \-‘ Education
therefore imperative that all built environment professionals should acquire

an in-depth knowledge in BIM and various digital Applications that have

been driven by industry 4.0 within the Built Environment.

The SLP will appeal to students studying toward a course in civil engineering

and or Building/construction related qualifications, BIM and Digital

Managers, construction project managers, executive, Workers operating in

the built environment, Professionals; i.e.: project Managers, Constructions

Managers, Architects, engineers, Quantity surveyors in both private and

public sector.

\\br/

UNIVERSITY

JOHANNESBURG L J c ARINBE




UJ-CARINBE research outputs on IM
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DIGITAL TRANSITIONING
IN THE BUILT ENVIRONMENT
OF DEVELOPING COUNTRIES
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* Innocent Musonda
e +27730769652

* imusonda@uj.ac.za
* https://www.uj.ac.za/m

embers/prof-innocent-
musonda-2/
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