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Ashby Plots
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State
of the
World’s
Trees

September 2021

‘Unfortunately, many people continue to see trees
mostly as a source of wood, which faces an
unsustainable and growing demand. This, added to
destructive agriculture practices, leads to the
disappearance of forests all around the globe, the
replacement of “non-productive” species by fast
growing tree species and the impoverishment of tree
diversity.

We have known for some time how many mammals,
birds and amphibians, and which species in these
groups, will be lost forever without conservation
measures. Now, at last, we also know how many tree
species face extinction, where they are located and
what can be done to reverse the trend. The shocking
reality is that 30% of all tree species are under threat in
the wild.
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lan Liddell 1938

Frei Otto 1925 - 2015 Ted Happold 1930 - 1996



D'Arcy Wentworth Thompson
On Growth and Form 1917
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In 1675 Robert Hooke wrote: As hangs the flexible line, so but inverted will stand the rigid arch

Cripta de la Colonia Guell 1918 Antoni Gaudi






The laths were made up in the Poppensieker factory into lengths of 30 to 40 m by finger jointing.



CDC 6600. Base model price $6,891,300 - equivalent to $50 million today
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Downland Gridshell 2002

Buro Happold, Cullinan Studio,
The Green Oak Carpentry Company






Savill Building 2006

Buro Happold, Howells,
The Green Oak Carpentry Company




British Museum 2000 Foster + Partners  Buro Happold  Waagner-Biro
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Bild B. Ausschneiden der Knoten aus einem 180 mm dicken
Stahlblech mit Autogenbrennschneider

Fig. 8, Cutting of nodes out of steel plate 180 mm with auto-
¥ " genous culting
Bild 6. Computerbild eines regelmiigen Knotens mit

Schweillnihten (a) und eines unregelmiBigen Knotens mit dem

kleinsten Winkel von 26,66° zwischen den Armen (b)

Fig. 6. Computer rendering of a regular node (a), and an

irregular node with smallest angle between arms, 26,66 (b)

Waagner Biro, Vienna

Sischka, J., Brown, S., Handel, E. and Zenkner, G. (2001), Die Uberdachung des Great Court im British
Museum in London. Stahlbau, 70: 492-502. https://doi.org/10.1002/stab.200101690



Waagner Biro, Vienna



Waagner Biro, Vienna
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Figure 23. End-Face Connector MERO-1

Figure 24. End-Face Connector MERO-2

MERO (MEngeringhausen ROhrbauseise ) Wlrzburg, Germany

Max Mengeringhausen 1903 - 1988
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Ronan Point progressive collapse 1968



304 BENDING THEORY OF SHELLS Chap. 12
compared with unity. Hence, returning to general coordinates 0, we

have, approximately,
=85 k=1, jg= (12,1.3)
Making a similar approximation in (10.2.4) and (10.2,5) we have
Mg AN =M, (12,1.4)
The first equation in (10.4.2) is then
ﬂl.~b{¢"+‘3% =0, (12.1.5)
w0 that if &0%/7p in of the same (or greater) order of magnitude as o*
EONE o] +-aaM ot = 0, (12.1.6)
by using the same approximation ns sbove. This in turn means that the
equations of equilibrium {10.4.4) are now replaced by
wdl Lt g, " (12.1.7)
whers, in view of (12.1.4),  n* = nfs, {12.1.8)
For completeness wo ropeat (10.4.5) and (10.4.6), namely
bapn®d bt tp =0, (12.1.9)
mod| it pf = 0, (12.1.10)

where pF = Wt If {0, i small compared with p we may omit this
term when ¢f is substituted from (12.1.10) into (12.1.9). With this
understanding wo may replace (12.1.10) by -

mof —gf — 0, (12.1.11)

Becauso of (12.1.4) the stress couple m* i symmotric.
Weo turn next to the stress-strain relations in § 10,5, Using (12.1.3) it
follows from (10,6.6), (10.5.3), (10.5.5), and (12.1.4) that

Eyag = (14 0)0. a4, oMy e, o403\
Eya=(tnaged
x%- =l — a5 0%)
where s = alatugl—2b qu,, (12.1.13)
Moreaver, from (10.5.4), ' :

b= G e ),

Green & Zerna Theoretical Elasticity

. (12102)




Cathédrale éphémeére - actively bent
fibreglass tubes

T/E/S/S + Laboratoire Navier de I'Ecole
Nationale des Ponts et Chaussées



Portcullis House 2001 Hopkins Architects Arup






Classification of gridshell
structures

Grid topology - quadrilaterals,
triangles etc.

e Actively bent members that cross
or individual members that are
connected to nodes

e Single or double-layer

e Material - steel, timber, masonry
etc.

e Gladding material - glass, ETFE
foil, timber shingles, metal sheet
etc.

Eden Project Anthony Hunt Associates, Grimshaw 2000
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The Iron Bridge 1781 Thomas Farnolls Pritchard and Abraham Darby |l




Pont de la Mariée near
Guillaumes in the
Alpes-Maritimes1923







