
Stone: From Technique to 
Technology

Part 3: The Impact of Geometry 
and Mathematics



Two of the major 
impediments to 
building with stone are:
Quarrying
Carving



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 ability to craft 
finer tools led to 
more fine detail in 
the building 
decorations and 
sculptures





Industrial diamonds are 
embedded into the tips of 
the 21st century saws that are 
used to cut stone.



5 axis CNC cutting machines 
can take information from a 
3D model and cut the stone 
to a precise shape



How did inventions in 
mathematics impact the way that 
people “see” and represent in their 
“art”

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



Egyptian art:
Flat, no perspective



Medieval representation:
No ability to create 
“accurate” perspective











Pythagoras (590-470 BCE)

In antiquity, Pythagoras was 
credited with many mathematical 
and scientific discoveries, 
including the Pythagorean 
theorem, Pythagorean tuning, the 
five regular solids, the Theory of 
Proportions, the sphericity of the 
Earth, and the identity of the 
morning and evening stars as the 
planet Venus.











The Nolli map of Rome from 1748 was 
very accurate

It depicted the city as pubic vs private 
space

The insides of churches and temples were 
shown as public space.



The Renaissance
(Humanism)

1400 to 1550 CE



Leon Battista Alberti
Italian Renaissance Architect

1404 - 1472







One point perspective is the first attempt at making 3D 
images that looked “real”. To this point there was a lot 
of distortion in methods of representation.

Terms of importance:

- Vanishing point: where all the lines converge to in 
the distance

- Picture plane: the line in the foreground on one 
point where we can take real measurements

- Horizon line: the vanishing point sits on this and it 
varies from being an eye level view (1.5m), an aerial 
view (from above) or in odd cases a worm’s eye view 
from below







Rafael
“School of Athens”

1511







Sebastiano Serlio
Italian Architect
1475-1554















Andrea Palladio
Italian Renaissance 

Architect
1508 - 1580













Golden ratio, also known as the golden section, golden 
mean, or divine proportion, in mathematics, the irrational 
number (1 + Square root of√5)/2, often denoted by the Greek 
letter ϕ or τ, which is approximately equal to 1.618. 

It is the ratio of a 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.







Le Modulor

A search for modern perfect proportion

Le Corbusier around 1945

Using the Fibonacci series

















Renaissance marked a 
return to Classicism



Pazzi Chapel
Florence, Italy

Filippo Brunelleschi
1443



Ospedale degli Innocenti
Florence, Italy

Filippo Brunelleschi
1419





Villa Rotunda
Vicenza, Italy

Andrea Palladio
1592







St Ivo alla Sapienza

San Carlo alle Quatro Fontane

Baroque Style 
brought about 
more complex 

geometries
exemplified in the 
work of Francesco 

Borromini
1599-1667



Francesco Borromini
St. Ivo all Sapienza

Rome
1642-1660





San Carlo alle
Quatro Fontane





The Enlightenment
1685-1815



St. Martin in the Fields
London, England

James Gibbs
1726



St. Paul’s Cathedral
London, England
Christopher Wren

1711















Abbe Marc-Antoine Laugier
Jesuit Priest and architectural theorist

1713 to 1769















Barcelona Cathedral
Barcelona, Spain

1298







anamorphosis







Church of St. Ignatius of Loyola
Rome, Italy

1650







Chateau de Chenonceaux
Chenonceaux, France
Philibert de l’Orme

1559













Palace of Versailles
France

Philibert Le Roy
1631



































Church of Ste. Genevieve 
(Pantheon)
Paris, France

Jacques-Germain Soufflot
Jean-Baptiste Rondelet

1789



















1. How do I make the dome LOOK taller?
2. How do we protect the dome from the weather?



https://smarthistory.org/soufflot-the-pantheon-church-of-ste-genevieve-paris/

https://smarthistory.org/soufflot-the-pantheon-church-of-ste-genevieve-paris/














Church of Sagrada Familia
Barcelona, Spain
Antonio Gaudi

1883 and ongoing





















































Embassy of Canada
Washington, DC, USA

Arthur Erickson
1989













Eglise Ste. Trinite
Ugo Brunoni Architect

Geneve, Switzerland
1999 
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