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Engineers as agents
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DALL.E response to 
“Engineering James Bond”

A person that takes an 
active role or produces 
a specified effect.

Engineers are entrusted by 
clients to solve problems 
because they have the right 
education, experience and 
judgement.



Engineer
Consulting to be 

confident in the art and 
science of engineering.

Researcher
Developing and 

understanding tools 
that engineers use

Teacher
Pass on knowledge 
and inspire young 

engineers.

Supervisor
Facilitate adoption 
of best practice in a 

domain.

Community
Advocate within 

engineers and with those 
outside engineering.

Manager
Even Ivory Towers 
need to be oiled.
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Engineer
Consulting to be 
confident in the 
art and science 
of engineering.

Currently assisting 
a mine with 
disposal of 

dewatered residue
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the stability of a 
lined hazardous 
waste facility
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Researcher
Developing and 
understanding 

tools that 
engineers use
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Simple hand calculation:

Limit equilibrium method:

Calculation method 
much less important 
compared to strength 

parameters used.

MacRobert, C. J. 2019. A comparison of approaches to determine bottom liner stability. In: JACOBSZ, S. W. (ed.) 17th African 
Regional Conference on Soil Mechanics and Geotechnical Engineering. Cape Town: SAICE Geotechnical Division

“Perform as many 
calculation as you can and 
then based on a bottle of 
brandy and good nights 

sleep make your decision.”



Researcher
Developing and 
understanding 

tools that 
engineers use

I asked some engineers to analyse a tailings dam slope (they didn’t 
know had failed) by doing three successive tasks:

1. Going through details and writing down observations.
2. Sketching a likely failure mode.
3. Using a computer (LEM) to calculate a factor of safety.

"Students take to gadgets and neat little 
mathematical procedures like ducklings to water."



Researcher
Developing and 
understanding 

tools that 
engineers use

Correlation with decision:

r = 0.24 r = 0.17 r = 0.64

Experts place 
greater confidence 
in cognitive tasks.

Novices place 
greater confidence 
in computed tasks.

Calculated steps 
had a big influence 
on all decisions.
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Teacher
Pass on 

knowledge and 
inspire young 

engineers.

Experts place 
greater confidence 
in cognitive tasks.

Novices place 
greater confidence 
in computed tasks.

Calculated steps 
had a big influence 
on all decisions.

How do we address 
this in teaching?



Teacher
Pass on 

knowledge and 
inspire young 

engineers.

Asked students to 
design a lined 
waste facility
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Database of 
high fidelity 
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slope stability 
incidents.
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Community
Advocate within 

engineers and with 
those outside 
engineering.

https://www.youtube.com/watch?v=yrXaULeL6nI



Many natural slopes are in a 
delicate state of equilibrium: the 

downward movement of the 
inclined soil is just balanced by the 
resisting strength between the soil 

grains.

Community
Advocate within 

engineers and with 
those outside 
engineering.

Article Reads
The hunt for coronavirus variants: how the new 
one was found and what we know so far

195 689

Omicron: evidence shows it evades immunity 
from earlier infection more than other variants

135 320

How geology put a South African city at risk of 
landslides

128 710

https://theconversation.com/how-geology-put-a-
south-african-city-at-risk-of-landslides-181627
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Manager
Even Ivory 

Towers need to 
be oiled.

Work in progress…



Engineers are agents to 
avoid environmental 

disasters. 



Questions?
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Thank you
Enkosi
Dankie
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