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Meaning what?… 









7 years later… 







Another 25 years later… 





















via? 



1828 







…forces of Nature…. 
 

….for the 

use and convenience 
of man  

  

 



thank you 
Thomas 











Mr. Dave Riley + Mr. Thomas Douachie + Mr. Gerard Henri 

 
  

“I remember when all this used to be 
Wrightson’s Steel, 
  
I worked on it as a lad,  
when they had the contract to get the 
scrap off here,  
when they pulled everything out.”  
 













The acid test 





Michael Stirling + Chris Hudson 

 
  
 

“It’s got better metal than the other 
bridges.” 
 
  
 
 







Jill Singiglia + Hazel Crocker 

 
 
 
 
“It’s a lovely way to spend your 
lunchtime.”  
 





 “if you’d seen the people, 
  

it says it all.”   









10,000 Hours 
 
 

(Malcolm Gladwell: Outliers) 



Five stage model of learning  
1980 :  

Stuart and Hubert Dreyfus  
University of California 

 
 
Novice:  

 Competence:  
   Proficiency:  
     Expertise:  
       Mastery 



Aubrey Gerald Scrase 
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"So by the time they returned to 
England from Hamburg,  

they sounded like no one else.  
It was the making of them.“ 

 
Beatles' biographer Philip Norman 





























What are they doing? 









 

artists, 

artisans 

philosophers 



An Artist’s Strategy 

Motivated by interest  
Finds it easy to start, hard to stop 





An Artisan’s Strategy 

Seeks perfection of form 
Can’t begin without a pre-existing concept 

then incrementally seeks improvement. 

 





A Philosopher’s Strategy 

Seeks meaning 
Finds it hard to start  

because needs perfection of meaning first 









“the illusion … 
we exaggerate how knowable the world 

is” 
 















Tony Fitzpatrick: Engineer, Arup, d. 2003 









Testing testing 
 

(what are the limits of 
performance?) 





























Intermission:  
a cautionary tale  

which would shock 
Stradivarius 



…as we all know: 
Energy is getting more 

expensive…. 
Materials have to go further to 
meet rising populations and 

standards of living….  
 Labour is comparatively 

cheaper  
(or we’re replaced by robots)…. 



….and designers, 
engineers, scientists  

from 20 countries 



each find ways  
to use materials better to design 

out the embodied carbon  
equivalent to driving 

50 billion car miles 



20 countries together could 
save the carbon equivalent of 

not driving  

a Trillion Miles  
 



Suggested Units: 
10 billion car miles = 1 Clarkson 

100 Clarksons = 1 Trump 
= 1 Trillion car miles 

(a mind-bogglingly extravagant 
quantity of energy) 



100 Clarksons   =     1 Trump 



 

Saving a Trillion miles of 
embodied carbon: 

Wouldn’t that be something 

?? 



…but, a Trillion miles? 
 

what can a humble 
designer do? 



as an example, take one 
industry: 

“Buildings” 



where even a simple 9m office 
beam like this weighs  

735 kg 



so here’s a new one (which the 
industry won’t make for us) 



now only 513 kg 

that’s 30% lighter 



Here’s a 10 storey trad steel building 



And here’s its “perfect beam” equivalent 



Here’s the steel that is always wasted 



A ridiculous global waste of, say, 
30 million tonnes of steel  

each year… 
 

The carbon equivalent of not 
driving  

120 billion miles….  
 



...enough energy to boil 
700 cups of tea  

for everyone on the 
planet… 



No matter how wonderful the 
materials,  

if designers and manufacturers 
won’t work together  

to make them economically 
viable……….. 



Inertia rules……….. 



And it has been scientifically 
proven that it’s always  

someone else’s 
responsibility……….. 







Sydney Olympics 2000 



 

 

 

 

car miles in the steel structure :79 million 
 



8 years later: Beijing 2008 



 

 

 

 

 

million car miles 

 

  
 
 

725 



Carbon stickers for buildings?? 





 
with only the 

back-of an envelope… 



...we can save more and 
more 



...each scribble saves 
more… 



... and more…. 



... and more…. 



those four little design steps 
save  

10 billion car miles  
in a single year  

just in the UK  



how about  
bog-standard concrete 

floors 
(shaped by genetic 

algorithms) ? 





that’s another  

10 billion miles 
designed out 



Etc etc etc 



the  
Stradi-velodrome 







We wondered if we could do it  

…with the lightness of an airship 



….airship plus the technology of 
spiders 



….and the craftiness of the Welsh 

















 

 

car miles: 

43 million 
 



 

 

 

 

 

car miles: 
7 million 
 









What is there to learn 
from Stradivarius? 

 
(and from Cathedrals….) 



What is there to learn 
from Stradivarius? 

 
Understand your materials 



What is there to learn 
from Stradivarius? 

 
Respect the laws of 

nature 



What is there to learn 
from Stradivarius? 

 
Master your tools 

 



What is there to learn 
from Stradivarius? 

 
Design from the inside out 



What is there to learn 
from Stradivarius? 

 
Design by performance 

not regulation 



What is there to learn 
from Stradivarius? 

 
Be a good apprentice 

 



What is there to learn 
from Stradivarius? 

 
Devote 10,000 hours if 

you want to develop 
mastery 






