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Introduction
* Major -

Architecture design and planning (Wood architecture)

* Field of Research:

Perception and evaluation of users for architecture

and wood 1nterior




Wood Interior renovation with wood kit product

Wood interior

!

Any structure

Like furniture

!

Any building type
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Social and political background
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DECENT WORK AND INDUSTRY. INNOVATION
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mofa fao.org https://www.daiwa.jp https://www.nationalgeographic.org



https://www.nationalgeographic.org/
https://www.daiwa.jp/

Benefit of wood construction

Towards sustainable society......

Carbon storage, Less impact

Shorter construction period, safety

Wellness and well-being by wood interior



Environmental aspect

Sustainable : Long-term Bioenergy

forest carbon storage
management

Sustainable life cycle can be achieved
through utilizing wood

(c) Petri Heino



Environmental aspect

Figure 2
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Source: Puuinfo brochure: The ecological footprint of buildings.
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Less emission during the manufacturing process
A lot of carbon storage using wood



Technical aspect

Building with large elements under cover

Large panel elements in tent E> 5 —7 months

Design I
Manufacturing of elements _
Fpundations -

2. floor .
or I
n. floor 1P
5. floor [
6. floor P

roof [P
Building Services [ NG

Fittings and ﬁnishes_
Landscaping . %

Source: PUUINFO

Panelized elements shorten the period to 5-7 months

(c) Petri Heino



Health aspect
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Less stress 1n wood interior comparing Non-wood interior






Wood used in traditional building

Wood is most familiar building material and
has long history with human life

http://www.city.kasukabe.lg.jp/
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Historical wood joint without nails or metals
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A variety of wood construction from small to large scale

http://clta.jp  https://suzuko-clt.com/  https://www.makuake.com http://www.mec.co.jp



Large size-wood construction is realized

https://www.shimz.co.jp/

https://www.taisei-design.jp/



To high-rise wood building

https://www.watch.impress.co.jp/



To high-rise wood building
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Situation of wood supply and self-sufficiency

Situation of wood suply and self-sufficiency
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Percentage of public buildings made of wood

Percentage of public buildings made of wood

(%) = Total - Public = Low-rise public

B2 416 410 M8 4y, 48 423 49

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

https://www.rinya.maff.go.jp/j/press/riyou/220323.html/
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Barrier and challenge of wood constrcution

Cost competitiveness vs other structures

—>  Wood structure 1s still quite expensive

Fire regulations and design

—> Especially for middle-high rise

Visualization of benefit of wood construction

—p MORE evidence and data needed

Visualization of benefit is a key!!!



Case study —Various facilities-
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Case study —Various facilities-

nursery nursery After After
room 1 room 2 schooll school?2
M: 2] M:4 M:16 M:12
F:15 F:5 F:10 F: 11
Mother Mother Parents
23 7 14

Wood and non-wood interior prepared in different facility



Case studyl —Various facilities-

Wood space and non—wood space

3430 3 330
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1. Preparing same size of space with wood and non-wood
2. Ask people to do some tasks
3. Measure different kind of effects by wood interior



Case of community facility (Questionnaire)
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Wood interior clearly shows better results in warmness,
lightness, sleepiness, concentration and space satisfaction



Case of Children facility (Stress level)

Pulse level

—

(]
Before After Before After -g,’
{EXA0 {EE® fE3RT  1E¥# =

100 1
90 Q
o~ 85 T % >

80 — 8l 2

— T

70 f>_72‘5 (—— 702 — 696 8
o

60 81 58 hed
s »

50 - .
HAR AR Ne2t o

Non-wood Wood Qo

S

(o)

—l

Before After

%%

fExnl  fEXE®&

Before After
- *#* . p=0.05

* :p0.1
fExmT  1FE&

— 26

HAR

Non—-wood

Wood interior: Decrease in pulse and less rise in
stress level comparing non-wood space before/after

task




Case of after schooll (Productivity)

*p<.05

160

155

152

135 141
137

Non—wood Wood Non—-wood Wood
Number of total answer Number of correct answers

Simple math test in wood interior and non—wood interior
The score significantly raised in wood interior



Case of children nursery room 1 (Profitability)

%8 (1)

600
500
400
300
200
100

0

How much

¢

-——100

additional price

@ you would like to

pay monthly?

@ Wood interior

Max 500, average
325 yen
—Good profitability

n=12

Mothers tend to pay more child care fee for

wood interior
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Diagram of Wood construction industry

Log
“Financial selection Periodic Investment
instruments . thinning \
Sustainable
~ foresty Clear
Quick cutting
Construction Efficient
Wood Transportation
education
- Structure
docial wtE=F calculation
awareness g _
Topics for spread of
Envitomn ibrital wood construction Durability

impact
\ i Pre-cut J
protection draft

Open :
CA D?CAM v]ia)tjcizlt;ggn Connection
ibrati design
Carbon Vibration . Value
Storage control Yield chain
rate




Key factor for spread of wood construction

Log
selection Periodic
Sustainable s \
foresty Clear
cutting

Topics for spread of
wood construction

Supply chain, Sustainable forest management,
Productivity and yield of production process of
wood products



Key factor for spread of wood construction

Efficient
Transportation

Structu_re
calculation

Topics for spread of
wood construction Durability

Pre-cut J
draft

Durability, Less emission during transportation,
Productivity and yield of processing



Key factor for spread of wood construction

Standardization using unit or panel system,
Design for simple and less expensive joint and
connection

Topics for spread of
wood construction

Design

variation Connection

design

Yield
rate



Key factor for spread of wood construction

Open format of CAD and CAM, Fire design
for initial firefighting

Topics for spread of
wood construction

\ Fire g
protection g

Open
CAD/CAM

Vibration
control



Key factor for spread of wood construction

el

Quick
Construction

Wood
education

Social
awareness

Envjronmental
impact

Topics for spread of
wood construction

New theme for effect of wood space, Visualization of

environmental benefit, E

ficient construction method




Diagram of Wood construction industry/ K&E#52 0 RELD K
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Summary

1. Improve cost competitiveness by standardization
and large-scale production of wood products

2. Law rationalization of fire regulations and
restriction on interior finish by evidence such as
experiments and practices

3. Visualization of positive effect and benefit of wood
construction and wood utilization

Activities to keep up the trend of wood construction!!



Kiitos! / Thank you!
daishi@n-fukushi.ac.jp



