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LOCAL » espaco cornuo e compac’rc.confundir com B
divisoes. Pode ser um canto de uma las divisoes ou

apenas um volume. E um elemento do edificio.
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Um exemplo frabalhado: um centro de investigagao.

T a b c d e j 3 g h
a - 0 0 0 5 2 0 1 8
b 0 - 0 4 1 0 5 0 10 .
c 0 0 - 0 0 0 0 0 0
d 2 3 0 - 1 0 1 0 7
€ 4 1 0 1 - 2 1 3 2
f 1 0 0 0 2 - 0 1 4
g 0 1 0 0 0 0 - 0 1
h 0 0 0 0 3 2 0 - 5
7 b 0 5 12 6 L 5

Fig. 9.3. Trip-frequency table or ‘matrix’ T (March and Steadman).
Individual a visits e 5 times daily, while e visits @ 4 times.
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Um exemplo frabalhado: um centro de investigagao.

U

a 10

b 2

c 12

d 3 L]
e 5

/2 6

g 7

h 10

Fig. 9.4. Comparative salaries list or ‘vector’ U.
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Um exemplo frabalhado: um centro de investigagao.

A a b c d e ) h
a - 0 0 0 50 20 0 10 80
b 0 - 0 8 2 0 10 0 20 .
c 0 0 - 0 0 0 0 0 0
d 6 9 0 - 3 0 3 0 21
e 20 5 0 5 - 10 5 15 60
f 6 0 0 0 12 - 0 6 24
g 0 7 0 0 0 0 - 0 7
h 0 0 0 0 30 20 0 - 50
32 21 0 I3 972 50 18 3l

Fig. 9.5. Salary-weighted trip frequency matrix 4. Each daily trip is
multiplied by the comparative salary of the traveller.

2013
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Um exemplo frabalhado: um centro de investigagao.

A a b c d e i g h
a - - - - - = - - 0 15°
b 0 — - - - - - - 0 15*
c 0 0 - - - ~ - - 0 o0*
d 2 7 0 ~ - - - - 9 12° ]
e 9 2 0 2 - - - - 13 24*
f 3 0 0 0 4 - - - 7 .10%
g 0 6 0 1 1 0 - - 8§ 8*
h 1 0 0 0 6 3 0 - 10 10*
15 13 0 3 11 3 0 0

Fig. 9.6. Unweighted trip-frequency or ‘association’ matrix 4. The 5 trips from
a to e are added to the 4 from e to a, to make the ae association 9.
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| m n (o)
G i .
!
|
[P q LN
{
G |

Fig. 9.7. Building (March and Steadman). The dashed line shows
the supposed distance between rooms m and r.
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Um exemplo frabalhado: um centro de investigagao.

D / m n 0 p q r Ky

E & mu 'S ms s oY G 0 104*

m I o s s s w30 AR

n 16 12 — — 28 88" ®
o 20 16 12— —  — 48 104*

p 8§ 12 16 20 — — — 5 104*

g 12 8 12 16 12 — — — 60 88*

r 16 12 8 12 16 12 — — 76 88*

s 2 16 12 8 20 16 12— 04 104*

104 76 60 56 48 28 12 0

Fig. 9.8. Distance matrix D. Rooms m and r are 12 m apart.
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| m n (e}
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P q r s

OJIOZ IO IO,

Fig. 9.9. A random assignment of people to rooms.
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Fig. 9.9. A random assignment of people to rooms.

Fig. 9.10. Assignment vector B. This describes the random layout.
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Um exemplo frabalhado: um centro de investigagao.

C [ m n 0 p q r

m 0 — —_ — — —_— —

n 0 0 — — e — -

0 40 112 0 - — — —

p T2 24 0 A e e e &
q 36 0 0 0 48 — -

r 0 12 0 12 16 0 e

s 20 0 0 0 120 48 0

Fig. 9.11. Cost matrix C. This ‘elementwise’ product of the association and
distance matrices gives the circulation cost of the random assignment: 660.

2013
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This section may be ended by putting its main points into more general,
mathematical terms. If:

t;; = number of daily return trips from the activity assigned to location i
to that assigned to location j,

u; = cost per second of the time of the activity at location i,

a;; = association between the activities at i and j,

d;; = distance in metres between locations i and j,

¢;; = representative cost of the movement between i and j, .
n = number of activities and locations,

s = walking speed in metres per second,

Cg = representative cost of the whole layout,
Cr = true daily cost of the whole layout,

then:

aij - Iijui + r]l Uj,

C — aij d‘i]"

i=n j=n .
Cr=2 X Cijs

i=1j=1
(= “the sum of all the products c;; for every value of i from 1 to », and
for every value of j from 1 to n’),

C’l‘ p— ZCR/S.

i

2013
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Sistematizagcdo da actividade-local, em principio.

Fig. 9.12. Assignment derived by eyeballing (March and Steadman). This costs 492,
much less than the random assignment.
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Sistematizagcdo da actividade-local, em principio.

B 1 m n o p q r s
e b f a h d ¢ g 664
h b ¢ € d g a f 663 "
d a e b h g c f 712
b ¢ h d a g e e 664
h d b c a e g f 592
a b d g c e f h 636

Fig. 9.13. Six more random assignments and their costs.
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Sistematizagcdo da actividade-local, em principio.

| m n o

ORIoJIOREC

@l@L @

Fig. 9.14. The best random assignment. Its cost, 592, is still
more than by eye-balling.
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Sistematizagcdo da actividade-local, em principio.

I e B .

Fig. 9.15. Assignment derived by pairing highly associated activities with central
locations, and vice versa. At 612 this is better than most random layouts, but not

spectacularly.
- L
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Fig. 9.16. Automatic ‘additive’ planning (March and Steadman). The left-hand column
shows the activities in order of assignment. The most associated, e, is first: the next
activity is always that most associated with those already assigned. The middle column
shows possible locations for the current activity: a can go to m, o, g, r or s. The value
under each location is the total cost of the layout so far, and a heavy line joins the lowest
costs at each level and thus the locations actually chosen. The right-hand column shows
the activities already assigned, encircled and possible locations for the next activity.

In case the assigned cluster gravitates away from the centre, locations w, x, y and z are .
20" 3 added to the original building. The final cost, 492, equals the best so far. €3ap M.I.A rqu |Tec’ruro
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Fig. 9.21. Automatic ‘permutational’ planning (March and Steadman). The first
assignment is random and costs 660. Possible location-swaps are tested until a lower
cost is promised. The swap is made and the remaining possible swaps are tested. The
procedure stops when a complete run-through, from ab to gh, gives no reduction. This

happens at 528.
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Sistematizagdo da actividade-local, na pratica.
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Fig. 9.22. Automatic additive planning solution for a hospital operating theatre suite
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m
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u

by Whitehead and Eldars. Because the building grows like a snowball round its centre,
its shape is jagged and some rooms get buried without access to either exterior or each

other,
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Sistematizagdo da actividade-local, na pratica.

o dffc
pP
5 20w .
h © o o
p “pgeof
|
P P P P

Fig. 9.23. Automatic additive planning solution by Beaumont. Squares p and o represent
perimeter and corridor elements automatically inserted to give light and access, but the
building shape is still straggly.
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Sistematizagdo da actividade-local, na pratica.

f |

=il B .
i —

[

e .

C

Fig. 9.24. Automatic additive planning solution by Seehof et a/. Shape and corridors are
predetermined, but this splits up activities like 4 and j.
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Capitulo: “Analysing communication patterns” &

Analisar padroes de circulagao por classificagao.

Fig. 9.27. Supervision graph of the research centre. A ‘forest’ since
the edges denoting supervision make up two trees.
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Analisar padroes de circulagao por classificagao.

@
(i) (1)
ONONORONONONORO I L

Fig. 9.28. Classificatory graph of ‘dendrogram’ showing team membership. Teams
i and j are mutually exclusive, so the dendrogram is ‘hierarchic’, a tree.
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Capitulo: “Analysing communication patterns” &

Analisar padroes de circulagao por classificagao.
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Fig. 9.28. Classificatory graph of ‘dendrogram’ showing team membership. Teams
i and j are mutually exclusive, so the dendrogram is ‘hierarchic’, a tree.

© ®
®@\@ ©
® O © -

Fig. 9.29. Venn diagram showing team membership. This gives
the same information as the dendrogram.
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Métodos de classificacao de escala.

®
@

. .
©

Fig. 9.48. Two-dimensional ‘scaling’ of the research centre. Because the association ae
is 9 and ah is 1, the distance ae on this chart is less than ak. But not proportionally so.

2013



2° Encontro METODOS FORMAIS E SEMI-FORMAIS EM ARQUITECTURA

Capitulo: “Analysing communication patterns” &

Métodos de classificacao de escala.

@0 00 @0 O®

Fig. 9.49. Imaginary one-dimensional scaling. The highly associated pair b and d .
cannot approach each other without lessening their distance from ¢, with whom neither

is associated.
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Conclusao: As linguagens matematicas especificamente aplicadas, como
no caso em estudo, sao ferramentas poderosas que no
entanto ainda carecem de desenvolvimento no sentido da
simplificacdo e adequacado. Desde qu livro foi escrito
que muita coisa muddsobretudo ao nl capacidades &
das ferramentas informdticas mas tam aumento da
investigacdo sobre estas tematicas.

A recusa destas tecnologias por parte dos arquitectos,
equivale a deitar fora a maguina de calcular e voltar a fazer
contas de papel e [dpis, 0 que me parece pouco razoavel.
Todas estas ajudas, potenciam a capacidade criativa do
arquitecto e a optimizacdo do tfempo dedicado as dareas
verdadeiramente impcion’res. ™
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