PM322314

Interactive designh and automatic design
using Dynamo
~ Temporary housing projects for natural disaster recovery

Hisaharu ito

Daiwa House Industry Co.,Ltd.

/\ AUTODESK. =
UNIVERSITY /




About the speaker

Speaer : Hisaharu Ito

Daiwa House Industry Co.,Ltd

Deputy General Manager, BIM Promotion Department
Autodesk Expert Elite

Innovation Award 2018/2019 nominate

2007-2011 Chairman, RevitUserGroup

Aiming to build DX with BIM

Co-speaker: Kota Kido

Daiwa House Industry Co.,Ltd

BIM Promotion Department




Daiwa House origin; Prefabrication

Pipe House in 1955
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Learning objectives for this session




Dynamo Is not just a programming tool,

it changes the design workflow.



Various approaches

Interactive design Automatic design Generative design
i

#sample : Building name_Building
number:2L,H,3L,H,2R,H,3R,T,4L,H 4R
Iwate south_building 1:2L,H,3L, T,4L,H,2R
Iwate south_building 4:2L,T,3L

% Automatic

<7>



Dynamo as a visual program environment




Dynamo with Revit
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Learning Objects

Two examples of using Dynamo

Interactive design

Site design

Automatic design

Detailed models and drawings
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Japanese natural disasters and
construction of temporary housing




tsunami Damage caused by tsunami

1 6,01 9 people

Number of death from the Great East Japan Earthquake
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<Shelter: many families in one place> <Temporary housing>

11,051 /52,620 units

Number of temporary houses build
after the Great East Japan Earthquake

S
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Stock fm\aterials ) nde‘r%z:ntrc;cion

27,01 8 units

Number of temporary houses build
by Daiwa House Group so far
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Current lead-time to design and build temporary houses
(SD phase) (CD phase)

Construction period
for temporary housing
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Site Plan
6

Design

4

Fabricating & Construction

21

31 days
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Joint research on temporary housing BIM

O

DaiwaHouse

( Tempoi'ary housing o

ﬁng(? Daiwalease.

Kumamoto University KFNIZTIL—T
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About temporary housing




Temporary housing
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Bird’'s eye view of temporary housing Temporary housing
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Temporary housing

shared facilities

shared facilities

Parking lot
Main road
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Composition of temporary housing
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Three types of temporary housing

units

Small type / Large type \

(19.8m)

(39.6m)
Studio 2 Bedroom 3 Bedrooms
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Incidental facilities other than housing

Meeting unit
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Creating site plan using Dynamo

Program A




Effect of Program A (Interactive design)

Design period
(current)

Design period
(w/Program A)

(SD phase) (CD phase)
Site Plan Documentation
6 4

$ite Plar

1

1

Documentation

4

Time required
for design

10 days

-

5 days
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Rules for site plan
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(1) Offset from site boundary
2000~3000 (mm])

(2) Width of main road
4000~8000 (mm)

(3) Sidewalk width of main road
750~2000 (mm)

(4) Access passage width
1500~2000 (mm)

(5) Alley width
1000~3600 (mm)

(6) Between two buildings
4000~5500 (mm)

(7) Parking lane width
5500~7000 (mm)

etc. etc...
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4 sub-programs for site planning

Program A-1
Program A-1

Create the Initial site plan

Program A-2 l

Main road layout

Repeat to reach
to the final plan

Program A-3

Layout plan

Program A-4
Program A-4 |

Create simplified model details
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Program A-1 : Create the initial site plan
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output

Program A-1

~ o
= 150 =
; =
HRE
o il —| 4o
: = | ol
= g ¥ %
=} < 2 |
" o
= ; & <o
= - YWl w| 2 5| %
> SNl @@ | E | | | s | )
i e
m; 1o
ﬂm._ | A mm & H ]
= | # | | L | |« BE | | WF | ED ) MO ) ay
W e H B WD O | | H|B |2 5|z
pii 110 A A I ==Y I I B Il - R
||||||||||||||||||||||||||| 7))
i 'O @
1 AP - —
I 1103 E E 1 . n_ru =
1 B T o v
N iR I m 1 9
1 a
1 _S G

mn..a., P

s el ol
g i m RElET I T
o e i
ﬂEEE:EEE

- §

H
FHEF
| [

BELOR

HEEY
HE

— |

NG

A
3 LAY

3Dmodel

<28>

Initial site plan



Program A-2 : Main road layout
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Program A-3 : Layout plan

Area setting Result of Program A-3 Add shared facilities
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Program A-3 : output

Design results

o

3D view N
Site plan

DRI

R | A 4

CoRER  |Chmemn ) ChmERk |

BLE STEE
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Site area 14.782.47m
Unit total 100
Small type 26
Middle type 50
Large type 24
Unit type ratio 1:2:1
Parking space 106

Meeting unit 2 Meeting unit
: 5 (50-person
Septic tanks tank)
Water receiving 1 Middle size
tanks 4 Large size
1 Small type

Garbage area

1 Large type
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lified model details

imp

Create s

Program A-4

3

Created site plan with Program A-

4

After running Program A
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Create building details for confirmation

Presentation material by Lumion
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etailed model of temporary housing
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Program A : Total output Comparison

<By conventional method> <With Dynamo>
B Housing units = 43 BMHousing units = 43
B Parking space= 31 BParking space = 34
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Creating detailed models and
drawings using Dynamo

Program B




Effect of Program B (Automatic design)

Time required

(SD phase) (CD phase) for design
Design period Site Plan Documentation 1 O days
(current) 6 4
Design period Bl Documentation Reduced time 5 d ays
(w/Program A) 1 4 | 5

Design period

(w/Program A+B) 1 0.5 e 1.5 days

__________________________________________________________________________________
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Program B : Detailed models & drawings

Point, Font
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Program B using Python

-AddReference( 'RevitaAPI")
Autodesk.Revit.DB DB

-Addreference( "RevithNode

Revit

Revit.Elements ELE
.ImportExtensions(Revit.GeometryConversion)

.ImportExtensions(Revit.Elements)
Stepl_L{FIME —E)1.3.dyn*

-AddReference( ' ProtoGeometr
Autodesk.DesignScript.Geometry *
Autodesk.DesignScript.Geometry GEOQ

.AddReference( 'System"’)
System
System 10
System.Collections.Generic GEN

IN[O] | +| - | OUT IN[0] + - | OUT

.AddReference( "RevitService
RevitServices
RevitServices.Persistence DocumentManager
RevitServices.Transactions TransactionManager

time

toM(numb ) :
numb

make_point(x,y.z
DB . XYZ (toM(x) ,toM(y),toM(z))

make Xgrid(to_doc,x):
grids = get elements_by class(to_doc,DB.Grid)
grid x@ = grids.get( )
new_grid name = ” % round(x/
new_grid_name grids.keys(
TransactionManager.Instance.EnsureInTransaction(to_doc)
new_grid_ids = DB.ElementTransformUtils.CopyElement
(to_doc,grid_x0.Id,make_point( )
new_grid = to_doc.GetElement(new_grid ids[@])

SRl o e

Dynamo program using Python
Python program
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4 sub-programs to generate DWG/PDF

<Design info interpreted into text data>

#sample : Building name_Building number:2L,H,3L,H,2R,H,3R, T,4L,H,4R
Iwate south_building 1:2L,H,3L, T,4L,H,2R
Iwate south_building 4:2L,T,3L

Prog ram

Program

B-1

P}‘og rjm
B-2

Fix srhall issues ~ © B-4
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Symbolize Unit types (1)

Small type / Large type ™

(19.8m) (39.6m)

s = M



Symbolize Unit types (2)

Left typ

[MVcuad——1

Right type




Symbolize Partition types
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Symbolized design data

Small type-left, structure wall, Middle type-left, general wall,
Large type-left, structure wall, Small type-right, general wall...

= 2L,T,3L,H,4L,T,3R
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Program B : output
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(SD phase) (CD phase)

Next challenge

Current
Construction period

w/Program A+B De
Construction period

Next step De

Construction period

Site Plan RS Fabricating & Construction
6 4 21
sign Fabricating & Construction Reduced time
1.5 21 8.5
Sign  Fabricating & Construction Reduced time
1.5 15.5 14

Time required
for construction

31 days

22.5 days

17 days
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Recent experience
-Super large typhoon Hagibis
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Damages caused by the typhoon "Hagibis"™

JAPAN BRACES FOR 'EXTREMELY STRONG' TYPHOON
M F T I B T T O

Weather forecast Typhoon damage



Utilization of dynamo in actual disasters
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Interactive design
Automatic design
Generative design
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Based on Dynamo technology

Interactive design

Automatic design

#sample: Building name_Building
number:2L,H,3L,H,2R,H,3R,T,4L,H,4R
Iwate south_building 1:2L,H,3L,T,4L,H,2R
Iwate south_building 4:2L,T,3L

Generative design
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Dynamo as a design tool
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Daiwa House BIM Strategy
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