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EVOLUTION OF TECHNOLOGY IN AEC INDUSTRY

FIGURE 1: EVOLUTION OF TECHNOLOGY
WITHIN AEC INDUSTRY

ENHANCED Generative Design DIGITAL
3D PROJECT BIM MAYBE??? TWIN
MANAGMENT 'S >
VISUALI-
SATION

SPREAD-
SHEETS

Reference: https://www.indiacadworks.com/blog/successful-bim-adoption-for-architects/



LEARNING OBJECTIVE

1. Identify workflows in dynamo for producing “efficient” multi-family design options.
2. Implement similar automation processes to minimize downtime.

3. Discover innovative design solutions for custom site conditions.

GOALS

1. To explore design options for custom site, building, and units.
2. To understand how generative technology can in multi-family design.

3. To understand the pros and cons of using generative design.



DESIGN SCOPE
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GENERATIVE DESIGN BASICS



DESIGN SCOPE

1. SITE 2. BUILDING 3. UNITS
Massing for custom site Building envelop 1. Random & evaluate
generation method

2. Regulative method

WRAP LAYOUT RECTANGULAR FLIP UNIT
= T -i\ﬂ’,_, L [ R
https://www.huduser.gov/portal/casestudies/stu https://homedecor7413.blogspot.com/2020/08/fl

dy_02282013_1.html oor-plan-of-apartment-building.html



BASICS OF GENERATIVE DESIGN
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SITE GENERATION

WRAP LAYOUT
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https://www.huduser.gov/portal/casestudies/stu
dy_02282013_1.html




SITE GENERATION WORKFLOW

PROGRAM | OUTPUT |  SELECTION
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SITE GENERATION VISUAL DYNAMO
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SITE GENERATION DYNAMO SCRIPT
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SITE GENERATION

Site solution 1 _ 20210815 005 Charts petails @ X
Details
Sha area Percentage plot Random Massing Random Massing Random Massing
coverage split1 split2 split3
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SITE GENERATION

Site solution 1 _ 20210815 006

Plot coverage -t
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SITE GENERATION

site solution 1 _ 20210815

Stidly Name | Siie solilian 1 20210815 00

Methad Cross Produet

Randoim Massing spit 1
Wariable: 0.64 to 0.98 Number of Vartations

B2 Rarndom Massing spiit 2. H
Vi 0310064 Numberof Varistions

B3 random Massing spiit 3 i
Variable 0 ta 0.3 Number of Variations.

Total number of outcomes: 1000

No issues, Ready to generate resultsl

How do [ define a study?
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BUILDING GENERATION DESIGN SCOPE

TYPE1 TYPE 2 TYPE 3 TYPE 4

TYPE1 TYPE 2 TYPE 3 TYPE 4




BUILDING GENERATION WORKFLOW

1 2 3

ALL POSSIBLE

UNITSTO ———
GENERATE CREATE
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BUILDING GENERATION VISUAL DYNAMO
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SELECTION OF
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BUILDING GENERATION DYNAMO SCRIPT

_____________________________________________________________________________________________________

B

1. ALL UNIT SIZES

2. NUMBER OF UNITS
3. BUILDING LENGTH
4. BUILDING WIDTH
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UNIT GENERATION DESIGN SCOPE

UNIT LENGTH

CORRIDOR OUTDOOR

UNIT WIDTH




UNIT GENERATION DESIGN SCOPE

UNIT LOGIC — GROUPING (NLR)
2+ *NATURAL LIGHT NOT +****NATURAL LIGHT NOT

: REQUIRED AREA REQUIRED AREA
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UNIT GENERATION
UNIT LOGIC — GROUPING (LR)

NATURAL LIGHT ==+~ NATURAL LIGHT: = -~ .
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UNIT GENERATION

TERMINATE

INPUT | PROGRAM & OUTPUT
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UNIT GENERATION WORKFLOW
CONDITIONS 2a
CONDITION 1 - NLR ZONE CONDITION 2 - LR ZONE

A

WlI KITCHEN

il =
wa 4 I

W4I BATH

UNIT WIDTH

v

W1+W2+W3+W4 = UNIT WIDTH W5+ W6 === UNIT WIDTH

If condition 1 “and” condition 2 is true, rooms are formed.



UNIT GENERATION VISUAL DYNAMO
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UNIT GENERATION

() 28

Corridor Length (223

DYNAMO SCRIPT

() s

Shuffle (2229

AREA & UNIT LENGTH DETERMINATION

IF UNIT WIDTH =24
AREA = 500 SF
LENGTH = 500/WIDTH
OR
ELSE IF UNIT WIDTH = 25- 26
AREA = 650 SF
LENGTH = 650/WIDTH

ELSE IF UNIT WIDTH =27 - 28
AREA =750 SF
LENGTH = 750/WIDTH




UNIT GENERATION
26 - SINGLE BEDROOM — CROSS PRODUCT

4

20210814 - Single bedroom Separate condition 003

=
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UNIT GENERATION GENERATIVE DESIGN

28’ - SINGLE BEDROOM - OPTIMISED
4 o
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UNIT GENERATION
UNIT LOGIC — GROUPING (LR & NLR)

R NATURAL LIGHT NOT NATURAL LIGHT "+~ *
3 REQUIRED AREA REQUIRED AREA




UNIT GENERATION DYNAMO SCRIPTING

STEP 1 — UNIT BOUNDARY CREATION
Unit inputs

Unit width

Unitngth
LENGTH

Unit height




STEP 2 — GENERATING POINTS STEP 3 — ISOLATING POINTS ON
BASED ON GEOMETRY CORRIDOR SIDE

-

STEP 4 — LOCATING ENTRY BASED ON CONDITIONS

Entry location Entry size

2 30cunituidth; >pmi 0 _—dfae

4 34czunitwidth; >

vvvvv




STEP 5 — CREATION OF KITCHEN AND UTILITARIAN SPACES

B ENTRY B KITCHEN
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Code Block List Create

1jentrylocation; >
2 unitwidth-entrylocation-entrywidth;

Code Block
unitwidth | 1/ (unitwidth-entrywidth)/2; | >

entrywidth

List Create.

itemo | + | -

item1

Kitchen locatio

Code Block

unitwidth
entrywidth

1 (unitwidth-entrywidth)/2; >

Kitchen length

Code Block
1 (1/3)*unitlength;
2 (1/2)*unitlength;
310;
4 (1/4)*unitlength;

~

Code Block
entrywidth | 1/0; >
unitwidth 2 entrywidth*2; L2
kitchenwidth = 3 unitwidth*2-kitchenwidth*2; >
4 unitwidth*2-kitchenwidth*2-entrywidth*2; >

\ Vl"\ ocation condition G

N entrylocation | 1 entrylocation

2 entrylocation

| 3 entrylocation

1 *none”; [>




Utilitarian space location

List Create

entrywidth
kitchermidth

List Create
item0 | + | -
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List Create

STEP 6 — SUBDIVIDING KITCHEN AND
UTILITARIAN SPACES

Utitarian space size

Non air width (I3
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STEP 7 — ISOLATING POINTS
ON OUTDOOR SIDE




STEP 8 — LOCATING BEDROOM

B ENTRY Bedroom width

List Create List.GetitemAtindex
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STEP 9 —DIFFERENCE TO FORM LIVING SPACE.
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UNIT GENERATION GENERATIVE DESIGN

o2 o o4
Ao o2 v 2

ENTRY AT END POINT

Details

Bedroom length 22333
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Nonair length
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INFERENCE

Understanding of design scope and goals

@
= QUANTIFY
ber of ; DESIGN
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x,%/\/ n” number of options generate TIME
SAVING
—O- (Customize “ideal situation”
-0—
_@‘
g Optimized for specific conditions or multiple conditions

Quantified design options

ﬁ? Time saving
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CONCLUSION

“Generative design can be used in
multifamily to produce efficient design
options with further detailing of the graph.
and to produce innovative and quantified
designs”

THANK YOU!!!
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