Stone: From Technique to Technology

Part 2: From Late Roman to Gothic



The Classical Style

used ROUND arches



Stoa of Eumens
Acropolis, Athens
197 BCE
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Palatine Hill
Rome, taly
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Baths of Caracalla
Rome, Italy
212 CE










Rome, Italy
312 CE

—

—




2. ROM: CONSTANTINSBASILICA.
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Roman Forum
> 203CE
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Arch of Constantine
Roman Forum
315 CE






- ¥ Hagia Sophia
= Constantinople/Istanbul, Turkey

' 537 CE
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1.6 St Sophia.
Istambul, part cut
awav isomelric skewch
lrom the south-west
showing the basic
structure as now
existing. Lightly-
stippled elements are
dxth-cemtury additions
to, or.in the case of
the dome, modibied
reconstructions of, the
riginal form. Heavily-
stippled elements are
later reconstractions
tenth-century at the
wist and fourteenth
century at the east.
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St. Mark’s Basilica
Venice, Italy
978 CE
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Mosque—Cé’chedra[ of Cordoba
Cordoba, Spain
784 (Islam) 1236 (Catholic)
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The Alhambra Palace
Granada, Spain
Moorish
1333 CE
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Medieval Architecture
lncluding
Romanesque and Gothic

round arches vs pointed arches
6th to 12t century
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Started 1005 CE
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Saint-Philibert de Tournus
Tournus, France '
11t century
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Cluny Abbey
France
century

Cluny, Saone-et
12th
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Chartres
Cathedral
Chartres, France
1194 CE
















Notre-Dame de Paris
Paris, France
1163 CE













_.u,._ . &@ L D=
9, h%@wmﬂ&%_, cemBEay
i @a W s ramsBON

e, 12Dy aWEEES
%ﬁﬂﬁm & 4gaEnd
B el s Sl . 8 ,TEELBE
g @Mﬁm%ﬁ %wwn%. et
m«:@% %ll v._wwﬁm%wﬁ .
‘T 9 % %ﬁw&ﬁ@ m.ww@,mw ClemNEEa

& aw. W Fae N e RIVTR
s L BRI Bl L BB
ama .@....R w@ g » ﬂm.u_ﬂc =S

n ] ] | = 4 ......“ s Mw”.m - S
a:..ﬂaw_ 4 .u e %-@LW\ .xw&tﬁmﬂﬁ
,m.... = h@ . o ._“mw &Ja&mgmﬁﬁ







o Bt TR

7
|

srhl AT A L L s e L
o L'y
















Cathedral at Bayeux, France
Norman-Romanesque Style
1077
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Bayeux Tapestry
1077

The Bayeux Tapestry is an embroidered cloth
nearly 70 metres long and 50 centimetres tall
that depicts the events leading up to the Norman
conquest of England concerning William,

Duke of Normandy, and Harold, Earl of Wessex,
later King of England,

and culminating in the Battle of Hastings.
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High Gothic

Rouen Cathedral
¥ 1000 to 1500 approximately

Rouen, France
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Westminster Abbey
London, England
1245 CE
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St. George’s Chapel, Windsor C
Windsor, England
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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




Roberr Lawlor FPhitosaphy and practice










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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WITh proportions
based on the -




The Renaissance
(Humanism)
1400 to 1550 CE



Sebastiano Serlio _
ltalian Architect
1475-1554




i im bex Peclpeuos ecbrEaten. Ehechedapiticl, Farenil

Aj"‘% ¥ rrfagn ke T
g e
= .

Db
T 3 X1 X koo ;e
n;gm.m |.-n-:w|if=:":'

®
AT A
J:.I.I‘l Marlrs epanicleig rAe Lkl prrenr e

mapim ot ke h
B g Al




ELRERO SECON DO,

t1ade SELCB N DO




Bai

Frue mance of

1danps.




ErBARD TERZO: L1BRB TERZO
L3 partedi denteo del Tempio
eati fgwradimefivals parte & dentro del Pavibeou, Lo qulforma ¢ robes dally
perazpercioche famie 4 1 fua larphes go da miuro o mure quante & dal penishin-
speriwta, il e bo deire péd adicsre,e per diamety o paleml cXEI. O £ fante da!
ma cormigegaants da guilla alls femmr
=i r.?il.‘fJ.'lff PN fErd in f_-'; Foildyp FOLr2m dire
gool® f aprasame obe folltro erwati di leme di argents Lo
i perchefe di brengo foera Rati cals crmemeas-
:
s fpogliasi gl aliny brong, '
weile cofe gbe aecenmang allzpre |
g bi voluro [rwar
sl mafure nam fi pesdime por ca
(¢ me'fuci werd feored in
[ementi pertin
& Tk AFEE. Dad
parie dizp v

w2 (wre i

AR R
/SIEEAERE S

e A \»%wa

J

e

A




LI O TERZD:

CitADICO|
TIHCAST |




BELLE ANFICRITA DELLE ANTICHIT 4
EL ol 1=
" iiTecpivga Sz iy Toase 3 ﬁﬁﬁmﬂ-mmuwrbynw&*lﬂ F'I'I:j-': £ 1] prefenee fempiod fueri diBo
.‘Pm::}:;':::':”ﬂu‘:.ﬁ;f;ff”f"*mﬁhhﬁm:ﬂ“‘ﬁ“‘ - Bf'""'" :I;:,purr d; p::_rullru:r.;a',:,:; Ij;:-:‘
s e e TP icng et sl i i o i [T s o, F AT g i e rom affai
Jo pvd vt dullasma B semr et B 1 35 1t diomwitnd o0'Y T pas ddore sva nem getda 8 g i - & figrndica 3;.;’;’. wu fe pelero o
3 & b formas quadrata Pesfiira prro=
fur verfo : da mard o mere £ irgd
Palmi freata. L geeff 7T drl mure
¢ palsmi o & megn, [ lergberra
rlle capel @ palmy digca, fa porra é
darga palms congjoer . % liexza delie
codowne com fe bafe | o 4 capuiel &
palesi wemtidue o mege. Lagreffi %=
xa offe & pave pra i due paleir Lay
chitrame, of |l'.r-'::-'|:l o Lz cormicr £ al-
Fa da paimr uaiire dalls coreioe af=
Ma forwira deila woire ¢ 2g palnel im.
deet, alteggade ph coobidelie ca-
pelie ¢ palml veesi. )




P I " ] ARCHITET T VRA!
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Andrea Palladio
[talian Renaissance

Architect
1508 - 1580
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lonic

cornice

dentils

frieze

entablature

architrave

abacus

capital

shaft

Corinthian




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

i.JI Gpeartacs




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.
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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
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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
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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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58 RUDIMEN

Fig. 34 ;
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CYLINDRICAL SURFACE
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Every plane section of a
acute angle, greater than tl
will be an ellipse, 0. a segn
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Perspective view.
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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
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