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PROJECT MISSION STATEMENT, USERS’
REQUIREMENTS MODELING & SPACE PROGRAM

e ArchitecturalBrandscaping. Designing/spatial'experiences and
architectural identity

e Space dimensioning and layout.organization using digital tools

e Modeling human behaviours and computing users’ comfort
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SPACE DIMENSIONING AND LAYOUT ORGANIZATION
USING DIGITAL TOOLS



TE; I ENVIRONMENTAL DESIGN | Prof. Giuseppe Ridolfi, PhD

MASTER ON

aesEeaiasel] ARCHITECTURE AND ENVIRONMENT LAB ‘




UNIVERSITA

Hiie M08 ENVIRONMENTAL DESIGN | Prof. Giuseppe Ridolfi, PhD

MASTER ON

et Nerhepme=sell  ARCHITECTURE AND ENVIRONMENT LAB |




SEIT, UNIVERSITA

| e SIS ENVIRONMENTAL DESIGN | Prof. Giuseppe Ridolf, PhD
NS iIlA MASTER ON

e AienEeaE=el] ARCHITECTURE AND ENVIRONMENT LAB |

SPACE PROGRAMMING: SPACE SPECIFICATION
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SPACE PROGRAMMING: SPACE SPECIFICATION
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http://www.mailab.biz/space-planning-concept/

in early conceptual design: Tools & Tutorials

TOOL> TRELLIGENCE AFFINITY: EXTENDING BIM TO SPACE PROGRAMMING Trelligence is a Houston-based software company founded in early 2002 that is
AND PLANNING focused on enhancing the design process through tools for architectural
programming, space planning and early conceptual and schematic
design. Affinity is available as a stand-alone application or with plug-ins to the
latest versions of Revit Architecture, ArchiCAD, and SketchUp.

TUTORIAL> SPACE PLANNING Avideo part series covering the basic features of the Space Planning suite in
Frank Brault Vectorworks 2013,
Part 1 demonstrated creating Spaces with the Space tool, and creating Spaces
from polygon objects using the Create Objects from Shapes menu command.
Part 2 demonstrates creating Spaces with Text files using the Import Adjacency
Matrix command.
Part 3 demonstrates creating design layers to accommodate a space plan that
occupied multiple floors or levels.
Part 5 demonstrates creating walls automatically from the completed Space
object layout using the Create Walls from Spaces command.

TUTORIAL> SYNTACTIC DESIGN Syntactic Design* (Designing with Space Syntax) for Grasshopper. A plugin for
Pirouz Nourian configurative architectural design designed and made by Pirouz Nourian and
Samaneh Rezvani.
This work is licensed under the Creative Commons Attribution-
NonCommercial-NoDerivs 3.0 Unported License.
*a Grasshopper plugin (download)

Guide>EGAN SPACE PLANNING The app is intended to help the user work in an intuitive and graphic way

Peter Egan during early design. It allows for multiple rapid, lightweight iterations and
reduces repetition and tedium in plan development. Helps keep track of
program spaces during the design process and provides constant, graphic
display of program reconciliation. The app also provides a rudimentary bubble
diagram at each step along the way. The app will import a user defined space
program in CSV format. Changes to the program can easily be made and re-
imported.
* @ Revit add-on (download)
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SPACE PROGRAMMING: LAY OUT ORGANIZATION

Le Corbusier making a presentation/at the Triennale,
Milan, 1951. He often lectured on architecture, using
and making diagrams on the spot. © FLC/ADAGP
Paris and DACS, London 2008
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SPACE PROGRAMMING: LAY OUT ORGANIZATION
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Figure 8 Paul Nelson, ‘Museum of Science’ (or Palace of Discovery). From Architectural
Record, February 1939. Proposed for the 1937 Exposition Internationale, Paris.
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Office 1
Office 2

“Wastibule Reception c>

Conference Room

T4AR___ http://www.aecbytes.com/review/2016/Archetris.html
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Bstory 4
Bstory 5
Rstory 6
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Schematic Design
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SPACE PLANNING: SPACE ADJACENCY & CLUSTERING
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CLUSTER ANALYSIS

Multidimensional spacing of 47 Karoo towns
Trade sectors (2D Stress: 0.15)

FIGURE 6
Multidimensional spacing plot of the trade sectors of the different clusters
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ADJACENCY MATRIX . Access to kitchen
Dining table area

Outdoor kitchen — cook area

Outdoor kitchen — serve area

Lounging / sunning area

Conversation area

\ Fire pit
Water feature

.~ Flexible seating
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Privacy screening
Storage
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Le Corbusier, Marseille: Unité d'habitation, 1945. Bubble diagram of communal
corvices for the binldina comnley © FICYADACE Parie and DACS TAnAAn 200NR
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BUBBLE GRAPH VISUALIZATION

Bubble Diagram Legend
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SPACE SYNTAX ON VECTORWORKS: defining space links
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”LQNE:— Score: 10836 e -
"X Detailing Ba o Bathroom 2 Badthroom 3 ik A
| Fm:%lg Net Area: 7,568 sqm Net Area: 7,556 sg m Net Area: 7,258 sgm o &
! ot — Gr. Area: 7,568 sqm Gr. Area: 7.556 sam Gr. Area: 7,258 sqm &) No Actve Symbol

For Helb, press F1 X -10646 |[Y 19102 [L:21868 A 119,13 |[CAP/NUM SCRL ®



YNEOB O/ 47§ 3

UNIVERSITA
DEGLI STUDIL

FIRENZE

Scuola di
Architettura

i CRD

MASTER ON

ARCHITECTURAL DESIGN

ENVIRONMENTAL DESIGN | Prof. Giuseppe Ridolfi, PhD
ARCHITECTURE AND ENVIRONMENT LAB ‘

Tool Sets x

£ space

Tz Space Link

£» Adjacency Ma

&3 Stacking Diagr
=¥ Adjacency Sc

SPACE SYNTAX ON VECTORWORKS: defining space links

BN

[1eon0

[0

Do};gn Layer-1

~ | &= Layer Plane A & [180% =1

Mode

7 | (=) Toot

[

11059 |00

3
T

w» Object Info - Shape
#:/~| @m Shape | Data | Render]

]
Bedroom 1

Net Areay9.24 sqm
Gr. Areal9,24 sgqm

5]

Bedroom
NetlArea: 16 sgm

Gr. Area] 16,03 sqm

Dining Room
Net Area: 11.9 sqgm
Gr. Area: 11,994 sqm

throom
Net Area: 7,568 sqm

Gr. Area: 7,568 sqm

2] — |

L3 ]
Bgdroom 3

rea: 9,065 sqm

Gr. Area: 9,065 sqm

Kitchen
Area: Tg.22sgm
Gr. Area: 1,22 sqm

[&]
Bathroom 2

Net Area: 7,556 sqm

Gr. Area: 7,556 sqm

Net Area: 7,258 sqm
Gr. Area: 7,258 sqm

Score: 464039

uxx

Nawvigation - Classes
<|a|3|=|a|a|

Class Opton| Show/Snap/Moddy Others

Visi... | Class
- Dimension
- v MNone
- ~ Room
- Name
- Number

’-‘—ax

Resource Browser
Files

B [ @ Untited?
Resources

=} | A Top Level

~ Symbols/Plug-in Objects

wiw
Mot Aven w3%
G Aroac e

@] No Active Symbol
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Detailing éthroo m
Fasteners |§ Net Area: 7,568 sq m
Machine Co.

For Help, press F1

‘Space Link Object

\4 Vectorworks 2014 - [Untitled1
i Fle Edt Vew Modfy Model AEC Tools Text Window Help
|Basic x [~} @1 DesignLayer1 - @ llLayer Plane ~lEr R &R % S
R WP R
T =3, x Q fee |250%0 e Jooms Jom0 I
N \NO o
O © D=
M by by O
B N A e
ey e S G ]
F A B~
7 Th@Lge
B W

Bedroom 1
Net Arear 9,24 sqm
Gr. Area: 9,24 sgqm

Class NOﬂ.- ~
Laan Layer-]

‘Shape |Data | Render
=1
Bedroom = -
Net! E S n Layer-

Gr. Area: 16,03

5 ]
Dining Roogm
Net = 1994 sqm

Gr. Area: 11,994 sgm

Gr. Area: 7,568 sqm

Bathroom 2
Net Area: 7,556 sqm  Net Are
Gr. Area: 7.556 sam  Gr. Are
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SPACE SYNTAX ON VECTORWORKS: visualizing strenght of links

Bdroom iedroom ) 3
Area: 9,065 sqm
Gr. Areal9, 24 sqm Gr. Area: 9,065 sqm 10
r. oom
NetArea: 2,789 sgm
| 6 | r. Area: 2,789 sgm
D Living Roo
Net - N 2 sq
Gr. Area: 22sqm Gr. Areal 20,512 m
[—-,-"’_I [:i] [ :g‘ ] Score: 464039
Blathroom Bathroom 2 Bgthroom 3
Net Area: 7,568 sq m Net Area: 7,556 sq m Net Area: 7,258 sgqm

Gr. Area: 7,568 sgm Gr. Area: 7,556 sqm Gr. Area: 7,258 sgm
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SPACE SYNTAX ON VECTORWORKS: reading the layout efficency

Modify Model AEC Tools Text Window Help

& /%% None =_ v a8 ‘DesrgnLayE-J v &/ Screen Plane B~ KA 1% ;’ 4 [ [ Top/Pian _: | vx 0,001 i8] (& ~
& [ 2] 2 | =l [O] © &7 | [ | selection Toot Rectangular Marques Mode 2 [l a
[ I200m Jz0000 |s5000 | 10000 |2000 s |s002 | 10020 | 32008 Jaooo0 |22000
Attributes 3 x
flom ss ~
by || e—
LB Soid v
T
e
uts throo
M P Net Area] 7,

s

Gr. Area| 7,568 sq

+# (=] £

& & Q

m
Gr. Area: 9,24 sqm ] - : 7 el

| 1

o Adjacency Score
ez 2t 3

Gr. Area: 1222 sqm

o2 16.08 sq et Area: 7,556 sq met Area:
Gr. Area: 16,03 sq np"- Aréa: 7,556 sq mGr. Area: 7,2

e
1]
=
o
=
QO

Net Area: 2,789 sqm
Gr. Area: 2,789 sqm
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SPACE SYNTAX ON GRASSHOPPER

ntax for Generative Architectural Design
ngarco | SPaceSyntax | Cheetah

Command: _Undo
uUndoing Drag

Params Maths Sets VAECrv S Msh It Trns
" — REIREE 3k
Standard CHu:s Set View  Display * Select ' Viewport Layout ' Visibility = Transform = Curve Tools ‘Suv!aceTools Solid Tools MuhTaé a v o | fe a
DeESTXDOr® + 20 0P H= «590,900 00, GraphDrawng] Grlep] SpaceSyntasieass
o= A Ve w00 > =G E s @ 0@ 20 0

P> 270 |

)

b o O

TN Jibrary

A 4\"”“9 / : Suestroom
/R \ / | b

:\"E]‘ ath \‘)'& // /

9‘1 R ‘/’ ‘\)}W\c"en ’{.ﬁem

9@, AN :

il A *

= Q=3 3

8,4 ooy

3 %

©, -, : c
ooo —
E ¥ o osomn |
8%, 8,
#.v ‘ oatosss |
Vs 3 ] Library: 0885
v
Q\, S, = T [[Bea2 0885
Living: 0.948
Kitcherx 1.021
Perspective | Top = Front = Right <
7] End [V] Near [V] Point | Mid [V Cen [ | Int [V] Pep V] Tan || Quad || Knot [V Vertex [l Project || Disable {
T T T . - T —r— T  p— T
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OTHER LAYOUT ASPECT TO CONSIDER: Evacuation Layout

Evacuation Planning Tool (EPT) Dynamo Add-on

https://revitbeyondbim.wordpress.com/2016/04/22/evacuation-path-analysis-with-dynamo/

oo piad -
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Evacuation Planning Tool

«
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ACCESSIBILITY AND CONNECTIONS

OOOCOOEOOOOM

==
), '
L
- ZEpEame — i B
_ 3 ° ==
,,,,,,,,,,,,,,, 2 I |
‘ I I
| |

via Civitavecchia

A I

L & COEOG

Schemi dei percorsi nelle aree esterne Schemi dei percorsi di distribuzione interna alla scuola primaria Schemi dei percorsi di distribuzione interna alla scuola primaria

—’ direttrici principali tra i plessi scolastici ————» direttrici connettive ————» direttrici connettive

punti di aggregazione alunni punti di accoglienza alunni punti di accoglienza bambini

— —Jp direttrici di accesso per i mezzi di soccorso,
di servizio e manutenzione
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ACCESSIBILITY AND UTILITIES LINES

LEGENDA N @

1) accesso carrabie di servizo (mezzi di scccorsomanutenzione)

Smaltimento acque meteoriche SO metri
2) ' ho.» s —— = rate fogparna principale
3) acce==0 carrabie di serviso (mezzi di scccorsodmanutenzione) . - - =

B s - rels fognaria smallimenio acque medecriche aree pavimentats
4) ingresso pedonale principale scuole primana @ maedia 7
3 s = — - Ccdrepapgl smaltimento acgue metoonche aree permeabxli

5) acces20 carrabie parchaggio di relazione

Muminazrione pubblica
8) accesso carrabie di servizo (mezzi di soccorsod/manutenzione) —  cawidotio principale
7) ingresso pedonale principsale scucla per Finfanzia . Pk di Alum : siradale

8) acce==0 carrabie di servizo (mezzi di soccorsoimanutenzione)

v Chitmnrrhia
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ENVIRONMENTAL CLUSTERS
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Source IESNA, 9" Edition Lighting Handbook, Reference and Applications, Chapter 10

I. INTERIOR -Very Importan- Imporlanll Somewhat important| Blank = Not important or not applicable
LOCATIONS AND TASKS

Space requirements expressed
in a qualitative notation

Light Distribution on Task Plane (Uniformity

Luminances of Room Surfaces
[Modeling of Faces or Objects

[Point(s) of Interest
Reflected Glare

Shadows
Notes on Illuminance - see end of section

[Color Appearance (and Color Contrast)
OfReference Chapter(s)

Daylighting Integration and Control

Direct Glare
ISparkIe/DesirabIe Reflected Highlights

IAppearance of Space and Luminaires
ISurfaoe Characteristics

INotes on Special Considerations

III minance (Horizontal)

Light Distribution on Surfaces
lCategory or Value (lux)

Flicker (and Strobe)
ISource/T ask/Eye Geometry
ISystem Control and Flex
ISpeciaI Considerations
Jinuminance (Vertical)
[Category or Value (lux)

Design Issues

'Reading (16) 11,12

Copied tasks
Microfiche reader
Photograph, moderate detail
Thermal copy, poor
Photocopies
Photocopies, 3% generation
Data processing tasks

VDT screens N e

Impact printer

good ribbon
2™ carbon and greater -
ink jet/laser printer
keyboard reading
Machine rooms [ [
Active operations
Tape storage [
Machine area
Equipment service
Thermal print
Handwritten tasks [
#2 pencil and softer leads

#3 pencil
#4 pencil and harder leads

Ball-point pen
Felt-tip pen
Handwritten carbon copy
White boards
Chalk boards

Printed tasks
6-point type |
8- and 10-point type
Glossy magazines
Maps
Newsprint
Typed originals
Telephone books

>

E mU'nm>|
>

||

mo|o[mim({o| (mm|O|o|o| |Ojo|m|o
(¢}

m®

|

|

|
mo[o|m|ojo|m

|

\

\
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Space requirements expressed

h]aquanﬁtaﬁvenotaﬁon IES ILLUMINANCE CATEGORIES and VALUES - for GENERIC INDOOR ACTIVITIES
ACTIVITY CATEGORY LUX FOOTCANDLES
ILLUMINANCE Public spaces with dark A 20-30-50 2-3-5

surroundings

Simple orientation for short B 50-75-100 5-7.5-10
temporary wvisits

Working spaces where wvisual C 100-150-200 10-15-20
tasks are only occasiocnally

performed

Performance of wisual tasks of D 200-300-500 20-30-50

high contrast or larxge size

Performance of wisual tasks of E 500-750-1000 50-75-100
medium contrast or small size

Perfoxrmance of wisual tasks of F 1000-1500-2000 100-150-200
low contrast or very sm size

Performance of wisual tasks of G 2000-3000-5000 200-300-500
low contrast or very sm size

over a prolonged period

Performance of wvery prolonged H 5000-7500-10000C 500-750-1000
and exacting wisual tasks

Performance of wvery special I 10000-15000-20000 1000-1500-2000
wvisual tasks of extremely low

contrastc

A-C for illuminances over a large arxrea (ie lobby space)
D-F for localized tasks
G-I for extremely difficult wisual tasks
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Space requirements expressed
in a quantitative notation

ILLUMINANCE

Activity
Public areas with dark surroundings
Simple orientation for short visits
Working areas where visual tasks are only occasionally performed
Warehouses, Homes, Theaters, Archives

Easy Office Work, Classes

Normal Office Work, PC Work, Study Library, Groceries, Show Rooms,
Laboratories

Supermarkets, Mechanical Workshops, Office Landscapes
Normal Drawing Work, Detailed Mechanical Workshops, Operation Theatres
Detailed Drawing Work, Very Detailed Mechanical Works

Performance of visual tasks of low contrast and very small size for prolonged
periods of time

Performance of very prolonged and exacting visual tasks
Performance of very special visual tasks of extremely low contrast and small size

lllumination
(lux, lumen/m?)

20 - 50
50 - 100
100 - 150

150
250

500

750
1,000
1500 - 2000

2000 - 5000

5000 - 10000
10000 - 20000
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Space requirements expressed in

a quantitative notation Summer Winter
DB' R DB’

ACUSTIC . 22 (72)
Building Lobbies" . 24(7%) 22 (72)
~ LockerRooms  26(78) ‘ 21 (70)

Mech. Spaces 35 (95)° 13 (55)
Elevator Mach. Room’ 26 (78 13 (55)
s aopow
75

| Conference Room"  2a(75)
 Kichen® 24019
T )

*Requires h
Notes:




