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Sustainable Design



All Timber
All the main structural component are made of timber

Copyright © 2025 OBAYASHI Corporation All Rights Reserved.



Copyright © 2025 OBAYASHI Corporation All Rights Reserved.

1. Overview of Port Plus

2. Results of LCA in Port Plus

3. LCA Issues from the Designer’s Perspective





• Site area

565㎡

• floor area

350㎡

• Total floor area

3,500㎡

• Structure

11 stories above ground, 1 story underground

• Construction Period

March 2020 ‒ March 2022

• Subsidy of approx. 330 million yen :

Sustainable Building Leadership Project

Demonstration Project for Building Utilizing CLT
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Earthquake Resistance

Fire Resistance

Challenges in realizing all timber high-rise building
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Earthquake Resistance

Fire Resistance

Copyright © 2025 OBAYASHI Corporation All Rights Reserved.

Challenges in realizing all timber high-rise building
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＋

3,350 t-CO2
Carbon Offset in Port Plus
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Port Plus
All Timber Structure

Above-ground structure

Under-ground structure

Finishing Materials

32 Pillars
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Comparison 1
Steel Structure

Above-ground structure

Under-ground structure

Finishing Materials

16 Pillars
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Comparison 2
Concrete Structure

Above-ground structure

Under-ground structure

Finishing Materials

16 Pillars
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＋

3,350 t-CO2
Carbon Offset in Port Plus
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×

Why a Life Cycle Assessment at Port Plus?

Which LCA tool was used?



Stage calculated by One Click LCA



Stage calculated by J-CAT



Results of LCA by J-CAT

76.9 kg-CO2e /㎡ year
16181 t-CO2e

G
H

G

kg-CO2e /㎡ year
stage

←3460 t-CO2e
Upfront Carbon

←1406 t-CO2e
Carbon Fixation

Operational Carbon
↓7786 t-CO2e

Product Construction Use End of Life Total Ratio

Architecture

Total
Ratio

Year

Electric & Solar
Air Conditioning

Sanitation
Transportation

Common
Maintenance

CFC leak



Analysis of Upfront Carbon

GHG

3460 t-CO2e

Fire-proof Layer : Gypsum Boards

Concrete
Reinforcing bar

Timber Other
Electricity

Air Conditioning

Interior Finishing
Exterior Finishing Sanitation

Transportation
Common

10％ of total upfront carbon

2500 t-CO2e 960 t-CO2e

Structure : Timber

Fire-proof layer :Gypsum Boards

Burning marginal layer : Timber

* Gypsum Boards : 72 kg CO2e /㎡
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1. Development of EPDs for building materials, leading to carbon pricing

2. Decarbonization decisions support for clients in the SD phase

3. Evaluation of decarbonization after End of Life (C1-C4) Stage

LCA Issues from the Designer’s Perspective



1. Development of EPDs for building materials, leading to carbon pricing



Life Cycle Visualizer | JOCOTAI

2. Decarbonization decisions support for clients in the SD phase



3. Evaluation of decarbonization after End of Life (C1-C4) Stage



Circular Timber Construction
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Appendix



Requirement to use “MORE” wood in mid or high-rise buildings

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 100 (years)

Area of planted forest age
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Requirement to keep wood in buildings “LONGER”

Area of planted forest age as of 2042

To be determined
(depending on planting)

0 to 30 years age as of 2022

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 100 (years)

As of 2022

As of 2042

Age to be cut down

Ideal and sustainable
▼ forest age balance

DfD | Design for Deconstruction
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OsM | Offsite Manufactured

DfD | Design for Deconstruction

EoL | End of Life Scenarios

Wood “Grand Ring” of the EXPO 2025

BaMB | Building as Material Bank



Circular Timber Construction



https://www.obayashi.co.jp/woodvision/pdf/circular-timber-construction_report_eng_ver.pdf


