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The grammar of building structure
and architectural language

understanding the interrelation between
structural components and grids
regarding architectural form
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The Great American Grid

A variety of street networks compared at & scale of 400 feet to the mchﬁ
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Park Hill is a council housing estate in Sheffield, England.
Designed by Jack Lynn and Ivor Smith and built between 1957 and 1961
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Andrea Palladio, Villa La Rotonda, 1566
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Andrea Palladio, Villa La Rotonda, 1566
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Andrea Palladio, Villa La Rotonda, 15
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The Golden Spiral

Where circle radius increases
with a costant proportional
valueequalto1/® —| H| H|[ H i

1

Fibonacci Number 1*®
(1*D)*D
((1*D)*D)*OD

1

— = 0,6180339887...
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Villa Badoer Planimetria del piano nobile (A. e E. Pereswet Soltan, 1967).
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Villa Badoer Planimetria del piano nobile (A. e E. Pereswet Soltan, 1967).
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1932-36, Terragni, Como, Casa del Fascio



111

11

111

|

I

|




. C AD International Course on Architectural Design
| Second Level Degree Course | Prof. Arch. Giuseppe Ridolfi, PhD

NINE-SQUARE GRID.
Robert Slutzky, John Hejduk, Colin Rowe and Lee Hirsche
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La funzione interna suggerisce un solido rettili-
neo dal quale e stato estratto il centro.
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U In risposta alle condizioni esterne si possono
% i ipotizzare due proiezioni angolari.

R Shifting Elements
gl

f—

Uentrata sui due angoli taglia un lato,
separando la biblioteca.

R e |

i
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9.
/ J |, Latorre angolare principale & attratta verso la sua

posizione attuale e il vettore esterno si piega per
entrare nella corte.
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Floor Plan : Sdynatsalo Town Hall, Finland (1952) | Alvar Aalto
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Negative spaces & Flat surfaces in movement
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Theo _van_Doesburg, Architectuuranalyse, 1923
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Initial instructions for the 9-square-grid exercise
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Le Corbousier, Maison Domino, 1914
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Johnson Glass House Philip Johnson House, New Canaan, CT (1949), Philip Johnson.jpg
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Progetto per il Palazzo dei Ricevimenti e dei Congressi all'E.42, concorso nazionale ([1937] ... Autori: Pietro Lingeri con Cesare Cattaneo e Giuseppe Terragni.
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Progetto per il Palazzo dei Ricevimenti e dei Congressi all'E.42, concorso nazionale ([1937] ... Autori: Pietro Lingeri con Cesare Cattaneo e Giuseppe Terragni.
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Villa per un floricoltore a Rebbio, Terragni
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Terragni, Asilo Sant'Elia
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Giuseppe Terragni, Progetto per la casa del Fascio, 1939-40
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R. Meyer, Bodrum Houses, 2007-2010, Yalikavak, Turkey
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Shifting space on the air: cantelivered strucutre

Denton Corker MarshallDenton Corker Marshall
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costituiscono; in tal senso si possono avere
elementi apertia L (a), a T (b) e a L rovescia
(c), elementi semiaperti a U rovescia (d), a P
greco rovescia (e), a U (1), elementi cellulari
ad anelio aperto (g), o chiuso (h).
Fig. 164 Schemi tipologici di edifici
con strutture tridimensionall,

a) Schema di edificio con sviluppo
prevalentemente longitudinale (edificio in
linea realizzato con elementi a U rovescig).
b) Schema di edificio con sviluppo verticale
@ disposizione planimetrica pit complessa
(edificio a torre realizzato con elementi di
tipo aperto e semiaperto).

articolato con

¢) Schema

procedimento costruttivo a tunnel).
Fig. 165 Modelli funzionali delie stru
tridimensionall.

a) Sistema strutturale di tipo cellulare in
materiale continuo omogeneo.

b) Componenti complassi in materiale
continuo X

c) complessi da
un'intelaiatura a maglia fitta di elementi
monodimensionali (1) con uno strato

strutturale collaborante (2).
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Not bearing element . . _
8 Elle System | Diagrammatic composition
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Elle System | Assembling
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Elle System | Details

EST.

3.

Frime sigillante esterno

sigillante internc

INTERNO

giunto interno “Elle”-“Piastra”
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Figura 1: |
i Elementi tipo della
ueww nologia costruttiva
e |

a) elemento tradizionale a «L»
b) piastre
¢) blocco portante

Figura 2:
a. Schema di ciclo produttivo a|
fissi |

b. Schema di ciclo produttivo 41
mobil
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Dolmen System- Transportation
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CONCRETE= STEEL=
short beam-long slab long beam-short slab
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Hollow core slabs supported on load bearing walls
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Precast Concrefe
Columns and Wall

Paneils S n -
* Provide s@pport fer . -
beam agd slab %
elemens m e
- Since th&se elements M

camy mainly axial o

may b
coriventionall .,
reinforced wiil =N
prestressing. %
* Or, long, slen
muﬁsrgry
may be prestresse
o provide resistagce
to bending forcesy
durnng handling argd
ereclion (columns &t

right). |

|




Wall panels.
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Prestressed r conventional
reinforcemet

Used as loadYearingglalls
|ncludes solid wall panels,

hollow core wall paggls.ansdce
wall panels :
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Beams

* Made in diffdfent sizes

* Rectangular®eams, L ghaped
beams, invertfed T beams and
AASHTO beams
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The traditional selutien

Beam and Slab This system consists of beams
framing into columnsand supporting slabs
 spanning between the beams.lt is a very

- traditional system. The relatively deep beams
< ‘Provide a stiff floor capable of long spans, and
able to resist lateral loads.
However, the complications of beam formwork,
co-ordination of services, and overall depth of
 floor have led to a decrease in the popularity
~ of this type of floor.

/ Boam

(e]

Trave a spessore
b x h [em]

Trave emergente
b x h [cm]

30x15 30x20 30x25 30x30 30x35 30x40 30x45 30x50 30x55 30x60
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Floor system 5 0

Comparative Span (m)
Quick selection guide for in situ concrete
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A flat slab.is one-way or two-way system with thickenings
in the slab at the columns and loadbearing walls called ‘drop
panels’
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Ribbed/Waffle floors consisting of equally spaced ribs are usually
supported directly by columns.

They are either one-way spanning systems known as ribbed slab
or a two-way ribbed system known.as a Waffle slab
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Beam

Grider and Beams
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— TIPOLOGILE

(a) Predalle Autoportante standard
per solaio alleggerito

(c) Predalle Autoportante
con nervatura centrale
gettata in stabilimento

Polistirolo

Traliccio
“"Baustrada"™

Nervatura centrale Traliccio

"Baustrada®™

(b) Predalle Autoportante standard

(d) Predalle Autoportante
per soletta piena

con doppia nervatura
gettata in stabilimento

Traliccio

Polistirolo

Doppia nervatura "Baustrada™
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SKYRAIL: An Industrialized formwork for concrete
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Earthen pots and Mangal
the steel reinforcements in t
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The semi prefabricated selution

A flat plate is a one- or two-way system usually supported directly on
columns or loadbearing walls It is one'of the most common forms

of construction of floors in buildings. h

The principal feature of the flat plate floor is a uniform or near-uniform
thickness with a flat soffit which requires only simple formwork and is
easy to construct. y

The floor allows great flexibility for locating horizontal services above

a suspended ceiling or in a bulkhead.
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(b) Predalle Autoportante standard

(d) Predalle Autoportante
per soletta piena

con doppia nervatura
gettata in stabilimento

Traliccio

Polistirolo

Doppia nervatura "Baustrada™




§§”§§§‘UZTDQ -C AD International Course on Architectural Design
| Second Level Degree Course | Prof. Arch. Giuseppe Ridolfi, PhD

Scuola di
Rrchitettura




UNIVERSITA

B . C AD International Course on Architectural Design
| Second Level Degree Course | Prof. Arch. Giuseppe Ridolfi, PhD

Scuola di
Rrchitettura

SOLAIOH 40 cm (5+30+5 cm)

LASTRA PREFABBRICATA
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Allegge to in PSE

Traliccio elettrosaldato
iccio e magli|a 15 x 15 cm o
P [{
¢ Peled
— ""HHHH
@ -
> RPa®e®
T, o =
intradosso in PSE Calcestruzzo bbricato
0,14 0,40 0.12— 0,4 0,14 3

3 ¥

Variabile

Variabile

0,04
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Slab band

Band Beam and Slab

This system consists of a series of parallel, wide, shallow beams
(known as band beams or thickened slab bands) with the floor slab

spanning transversely between the bands.

The floor slab is designed as a continuous slab, with the shallow band beams
carrying all loads from the slab. Band beams or thickened slab bands are a two-way slab system
and are not treated as beams, except for shear.
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Structural Beam System
Structural Framing System

°l D“
Level : Level 1

Fixe i 4' Q" D

Centegline Spacing 4' 0"

eamT ‘Precast-Hollow Core Slab : 4H...

ag new m rs in view :F Precast-Hollow Cgre Slab : 4HCB

“E;mmenis

_Phase Created ~ © New Construgtion

Properties help [ Apply |
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Precast Hollowcore Slab
ey 0000000
C400 m 2
ﬁ@ﬂ”@w L@@@] S REINS Unfactored Live Load (kn/sqm) - including self weight ai
20 25 30 35 40 25 50 55 6.0 65 70 15 80 85 90 95 10.0| 105 11.0| 1!51 12.0] 125 13.0| 135 14.0/ " 515,0:
20 292418 (14| 11|08
4 1908
443223 14|11 |08
=S
} | 7.8| 65|55 47(39|33)|28 23
199/79[62 /4836|2613 ]03
11493776251 |40(31 24
=1
el L) s6[124106] 9.1 |72 [ 68 58[5, 37|32 | |
o 9.5/16.1 2 3022|1508 El
e : 151220 51]a1]33]28]20
3 1 e
Without structural 23107/93 (02 | 72|63 |55 | 48] 42[ 28
it 21215/18:8 78]65]54]44]35]27]20 18
HE T e 194116 3/ 88| 7.6 |64 54| 45|37 18
_—— s idlinas (17 00|z 45
e 7 20. 134112/ 956 82 | 68 47(38|30 22/15 |03
T crsey proppan e 2272 13.8/12.010.4 6.0 | 7, 55[48]38 3023 [17
Note: Self Weight (Incl. screed) Cores.
HC-150 2.23 knisam +
'HC-200 278 knisgm + 1.8
HC-250 310 kn'sqm + 1.8 7 nos. 109mm wide cores.
HC-300 | 380 knisgm + 1.8 knisam screed | B 3mm d 7 nos. 103mm wide cores
HC400 €82 knisgm + 18 knisgm scread | B g, 12.5mm 5,2mm dsmetar strands 7 nos. 97mm wide cares.
Structural Precast Precast Hollowcore Slab

Concrete Contractors

Hazelhatch Road, Newcastle, Co.Dublin

Tel: (01) 6288055 Fax: (01) 6272326 / 6288104
Email: info@concast.ie

‘www.concast.ie
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SINGLE TEE

8. 10" wide

Slab and Joist e 3050 e

This syste_m consists of a slab spanning between beams
(which s,p'é'n between columns) and usually an intermediate
joist in one direction.

Frequently, the slab thickness between the joists

is controlled by requirements for fire-resistance.
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o roof decks.

(toward the
right belew) spah further than
those tha allower (toward
the left).

* Right: Hollow

SOLID FLAT SLAB

Widths vary 2 4. 8" wide
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Fabricated beams with web openings
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FReinforced concrete flat slab — !
Integrated beams and d_eep compo;ite slab _ ' y X
Integrated beams with_precast slabs_ —_ I & iy
Composite beams and_slab y _; y

Cellularcomposite beams

Composite trussas
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Span to depth ratios for different steel beam solutions

Non-composite primary beams
Non-composite secondary beams
Span/16 to

Composite beams

Long span solutions tend to be sh

Floor = span/20 Roof = span/25
Floor = span/25 Roof = span/30
span/18

allower, up to span/20

(note depth.is steel beam plus slab)
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Catwalk truss
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Parapet BEAM

Single tee slabs
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Milstein Hall, designed y OMA.



