Stone: From Technique to Technology

Part 3: The Impact of Geometry and Mathematics
Renaissance, Enlightenment to Modern
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building with stone are

Quarrying

impediments to
Carving
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Not all stone that is naturally occurring is
great to build with and quarrying is difficult






Tools needed to be made from iron which was not available in
the early ages
Carving improved when the tools could be made more precisely



The 3bility to craft
finer tools led to
more fine detail in
the building
decorations and
sculptures







Industrial diamonds are
embedded into the tips of
the 215t century saws that are
used to cut stone.




5 axis CNC cutting machines
can take information from 3
3D model and cut the stone
to 3 precise shape
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How did inventions in
mathematics impact the way that
people “see” and represent in their
//ar_t//

How did that come to change the
way we measure and are able to
be more precise in our building
methods.






Medieval representation:
No ability to create
"3ccurate” perspective
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Pythagoras (590-470 BCE)

In antiquity, Pythagoras was
credited with many mathematical
and scientific discoveries,
including the Pythagorean
theorem, Pythagorean tuning, the
five reqular solids, the Theory of
Proportions, the sphericity of the
Farth, and the identity of the
morning and evening stars as the
planet Venus.
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The Renaissance
(Humanism)
1400 to 1550 CE



Sebastiano Serlio _
ltalian Architect
1475-1554
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| DI ANDREA PALLADIO
i queto 1thri

Andrea Palladio
[talian Renaissance

Architect
1508 - 1580
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Golden ratio, also known as the golden section, golden
mean, or divine proportion, in mathematics, the irrational
number (1 + Square root ofN5)/2, often denoted by the Greek
letter ¢ or T, which is approximately equal to 1.618.

It is the ratio of 3 line segment cut into two pieces of different
lengths such that the ratio of the whole segment to that of the
longer segment is equal to the ratio of the longer segment to
the shorter segment.
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[ both Leonardo da Vina and

Thie canoamscal I..'\!':1II-\."'\.i
Albrecht Diurer conform oo the anoont bomeonc svmbaol

ol the body divaded 10 hall by che sex orgain and !."5. @

the navel

The appearance of the
Fibonacor Serees i the rela
monships beoween the bone-
lemgihs of the human finger
hand and arm is another
mstance of the numcerous ¢
relatonsh ps whuch ocour i
the human body




Albreche D¥iecs’s human canon 1 encirely composed of
proporhons derived trom the three LEEEE [ divisions of
Umity into the Arnthmene, Harmonic and Geometri
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The Golden Divwisions contammed in the penta-

gram are shown to determine the propornions
of this ancent mask of Hermes

Let ARCINY e g rzgear peotagon
_ FD FB+ FA
v FE+ FD

ad P+ P+ FA = FE 4 IC

golden rane=0 518033 |
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Leon Battista Alberti
[talian Renaissance Architect
1404 - 1472
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Because of the distortion of perspecive inevit-

able 1in a photograph, we can only roughly
indicate a few of the basic ¢ proportions. Bu
this entire edifice i1s based on ¢ a
relanonships.

T
-1.-.\
















s : _ - - E P " ;
E

e -
"'.. i S

i
I. . R oy, L
| i S

il. ", = -

i . o - ] .

- s 1 e O

3. Seeing by means of visual rays.
From Vignola, La due regole della
prospettiva practica, 1611.






Johannes Kepler
1571-1630

A% a5 Platons
vening concentric sph




Renaissance marked 3
return to Classicism



Pazzi Chapel

_ Florence, Italy
| Filippo Brunelleschi |
' 1443




Ospedale degli Innocenti
Florence, Italy
Filippo Brunelleschi
1419







Donato
Bramante

Tempietto
Rome 1502
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Capitaline Hill, Rom
Michelangelo (1475-1564)
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Villa Rotunda
Vicenza, laly
Andrea Palladio
1592










St Ivo alla Sapienza

Baroque Style
brought about
more complex
geometries
exemplified in the
work of Francesco
Borromini

w‘t 1599-1667

San Carlo alle Quatro Fontane




Francesco Borromini
St. Ivo all Sapienza
Rome
1642-1660







San Carlo alle
Quatro Fontane
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The Enlightenment
1685-1815



St. Martin in the Fields
London, England
James Gibbs
1726
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St. Paul’s Cathedral
London, England
Christopher Wren
1711
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Abbe Marc-Antoine Laugier
Jesuit Priest and architectural theorist
1713 to 1769










x:{

r
)
-
1




O
T







1298










anamorphosis
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Eikin t‘t_,mlﬂi

Rome, Italy
1650
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Chateau de Chenonceaux
Chenonceaux, France
Philibert de I'Orme













GREEK ARCHITECTS AT WORK

68 Temple of Apollo ar Didyma (c. §00 .c. and later): sloping barrel vault above
ramp to alear court; perspective view, partly exploded to show shape of vaulting
blocks







Palace of Versailles
France
Philibert Le Roy
1631






















Stereometry deals with the
measurements of volumes
of various solids
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Fig. 34 ;
Il]b
g G . ling

DEVELOPMENT oOF
CYLINDRICAL SURFACE
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Every plane section of a
acute angle, greater than tl
will be an ellipse, 0. a segn




et Ll L LR —

,
l-.---—-.-_...J

—

!
I
I

]
I
I

Perspective view.
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FRUNT ELEVATION

SIDE ELEVATION
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FAN VAULTING.
From a chapel at the East end of
Peterborongh Cathedral.

Span; 26 feet from wall to wall.
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Church of Ste. Genevieve
(Pantheon)

Paris, France
Jacques-Germain Soufflot
Jean-Baptiste Rondelet
1789
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Familia

Barcelona, Spain
Antonio Gaudi
1883 and ongoing
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modern stone

predominantly VENEER applications



Stone in use Detail sheet 11

Am illwsiration eshen From e Al of 24 January 1
where Fradesich {hane o B poinks oul (e meriis
‘Archibeoiural biiflding construoion” by Messes W,
Jaggard and F. E. Dy

illmatranion ceanbizss auibentic pracviial dats wink
well desigmed exampls of rhesr applicaiion







Embassy of Canada
Washington, DC, USA
Arthur Erickson
1989
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Eglise Ste. Trinite
Ugo Brunoni Architect
Geneve, Switzerland
1999
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