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The Sketches



Architects do sketches all through the design
process.

Most are “quick and dirty”
Unless you become super famous, nobody will ever

want to frame them and they won't get given to
your grandmother for her birthday.



Architectural sketches are mostly lines, no shading
Hatch is used sparingly to create depth.

The lines are all hand drawn, pretty straight, but with 3 bit of
attitude

Check out my Pinterest board for some good examples


https://www.pinterest.ca/terriboake/architecture-sketches/

STRUCTURE: the essence
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Developments in  Rowland J. Mainstone
Structural Form




Stone: From Technique to Technology

Part One:
From Antiquity to the Romans
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Compression
l.e.

CRUSHING




Tension
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Tension
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1h.g i far left) Studies
af the behaviour of
a cantilever beam

by Galileo (top) and
Coulemb (bottom),
Galileo assumed that
rotation would occur
around the bottom
edge at B. Conlomb
more correctly
assumed that the
internal siresses over
the depth of the cross-
seclion 1."|.|.|lJ.l.|. YVilry
continuously from
compression at the
bottom to tension at
the Lop. and that, in
addition to these
stresses acling
longitudinally, there
would be vertical
ENEdr siresses,

1610 (lgft) Studies of
clasticity by Hooke.
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Space
Transverse arch rings of cut stone braced the rubble

shell in Romanesque banded barrel vaults.

tightly in a row as to make 3
continuous, linear arched
(room)

A BARREL VAULT is essentially 3
row of semi circular arches sitting so
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'S Failure,

Mare normal is the rotational deflection of th
shores diirl

A barrel vaulf exerted a continuous thrust along its
sides.

Usually the thrusts were dissipated in the heav v
mass of the haunching and the supporting walls.

Int rare instances, the masons used timber ties to
restrain the thrusts of the barrel vault.




BUTTRESS

A projecting support of stone or brick against 3 wall



A GROIN VAULT or groined
vault (3lso sometimes known
3s 3 double barrel vault or
cross vault) is produced by the
intersection at right angles of
two barrel vaults.

The word “groin” refers to the
edge between the intersecting
vaults.

The arches may be round
(Roman) or pointed (Gothic).

A pyramidal roof is rigid but requires support below
the sides. The cross-ridged roof can rest on four
isolated supports, channeling loads down the folded
groins.
Thin cylindrical barrel vaults fail when the crown

alls, pushing out the sides. Thin stiffening plates

arn reduce this flexure.

olding along the crown can replace the longitudinal
tiffener. Folded ridges set transversely can brace

1 aides.

In the pointed Gothic cross vault the panels of

taultine mere furmad fa medes fnka naciiine



to make 3 DOME
you take an arch,
and rotate it 360deqgrees to make 3 ci rcular space

Each ring of

stable com




This is what it feels like to be a dome.




3 PENDENTIVE is 3 constructive device
permitting the placing of 3

circular dome over 3 square room

or of an elliptical dome over 3 rectanqular room.
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a COLUMN is 3 freestanding support

a PILASTER looks like a column except
that it is partially embedded in a the wall

the word ‘pillar” is not really used anymore



Fig. 110. Moving a pillar



6z Colossal slone (ransport : Isometric restoration: (a) Metagenes’ method (c. 550 8.¢.); (b) Paconius’ method (Arst century)




Fig. 139. Levering machinery



TECHNIQUE versus TECHNOLOGY

trial and error versus mathematics and physics



Stonehenge
Wiltshire, England
Circa 3000 BCE

Downloaded from Knowth com






Law Code of Hammurabai
1750 BCE

If 3 builder build 3 house for 3 man and do not
make its construction firm,
and the house which he has built collapse
and cause the death of the owner of the house,
that builder shall be put to death.
If it cause the death of 3 son of the owner of the house,
H’)f:y shall put to death 3 son of that builder.



Ancient Stone Techniques






The Stepped Pyramid of Djoser at Saqqara
27% Century BCE




' BUILDINGS







Pyramids at Giza
(Khufu/Cheops, Khafre/Chephren and Menkaure)
2580 BCE




PYRAMIDS AND ATTENDANT BUILDINGS
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Temple at Karnak
Thebes, Eqypt
2050 BCE
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Hypostyle (hall)
Where the roof is supported by 3 virtual
se3 of columns

Because stone cannot span very far and
nho other spanning methods were
known at the time






STONE CANNOT SPAN!
IT HAS ZERO TENSILE ABILITY




o ILIRARNERRE RN RRRRNIEIN]
| lll]lllll}"Uihllllllllllll

1M1 WaNY AW ER

Fra UGS TS

[
Rl

Mortuary Temple of Hatshepsut
Valley of the Queens, Eqypt
1479 BCE
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Abu Simbel, Pharaoh Ramesses I
Aswan, Eqypt
13th Century BCE - relocated 1968
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Tomb of Ramesses Il
Valley of the Kings, Eqypt ™
1155 BCE
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The Temple of Isis at Philae
Aswan, Eqypt
380 BCE
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The Temple of Horus at Edfu
Ptolemaic Kingdom
237 BCE
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Lion Gate
Bronze Age Citadel
Mycenae, Greece
1250 BCE
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Four main CLASSICAL column styles

Doric
lonic
Corinthian
Composite
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GREEK ARCHITECTS AT WORK

ploded isometric view

showing cantilevered frieze bedms

iy Propylaia at Athens, east facade (c. 457-432 B.C): ex
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Ancient Corinth,

Greece
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(b) dove-tail
liminary

; (D) pre

orthostate; (e) handling boss
dressing

Features of early Greek monumental masonry: (a) U-shaped hole;

clamp; (c) band anathyrosis; (d)
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Temple of Poseidon 7
Cape Sounion, Greece !

440 BCE
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Acropolis .
Athens, Greece j‘
| Circa500BCE o
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The Parthenon
Acropolis
Athens, Greece
Circa 500 BCE
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Erectheum
Acropolis

Circa 500 BCE
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First Temple of Hera
Paestum, Italy
550 BCE
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VSecoﬁd Temple of Hera

Paestum, Italy
450 BCE






CHAFPTER I
TNE EDUCATION OF THE ARCIITECT

1. Tom architect should be equipped with knowledge of many
branches of study and varied kinds of learning, for it is by his
i ent that 1|| work done by the other arts iz put to ‘lr'hl.

lice and theory, Prael 3
the continuous and regular exercise of employment where man-
nal work is done with any necessary material according to the
dezign of a drawing. Theory, on the other hand, is the ability
to demonstrate and l'::l;pl.'-].'l-l'l the ljqujllulj:tiuu.s of :]r;:l.rl_grjf};' on the
pl'ij.'u_'i ea of 1_!I.'l_]-PI::[‘|.;l_‘r1_‘l.

2. 1t follows, therefore, that architects who have aimed at
acquiring manual skill withoul scholarship have never been able
to reach a position of H.LlL!mr'it:,' to correspond to their P
while those who relied only upon theories and scholarship were
ohviously hunling the shadow, not the substance. DBut those whao
have a thorough knowledge of both, like men armed at oll points,
have the soomer attained their object and carried authorily with

may be speaking; and that which gives significance is o demon-
stration on scientific prineiples. It appears, then, that one who
himself an architect should be well versed in both direc-

. He ought, therefore, to be both naturally gifted and
amenable Lo instruction, Neither natural ability without instrue-
tion nor instruction without natural ability can make the perfect
artist. Let him be educated, skilful with the pencil, instrueted in
geometry, know much history, have followed the philosophers
with attention, understand musie, have some knowledge of medi-
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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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Baths of Caracalla
Rome, Italy
212 CE










Rome, Italy
312 CE
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Arch of Constantine
Roman Forum
315 CE
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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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Saint-Philibert de Tournus
Tournus, France '
11t century
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Chartres
Cathedral
Chartres, France
1194 CE
















Notre-Dame de Paris
Paris, France
1163 CE
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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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