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2004 - 2006 : Graduate School of Engineering, Kyoto University




All Timber

All the main structural component are made of timber
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1. Overview of Port Plus
2. Results of LCA in Port Plus

3. LCA Issues from the Designer’s Perspective
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« Site area

565m

- floor area

350m

- Total floor area

3,500m

e Structure

11 stories above ground, 1 story underground

e Construction Period

March 2020 — March 2022

 Subsidy of approx. 330 million yen :

Sustainable Building Leadership Project
Demonstration Project for Building Utilizing CLT



22.1m

6.9m

39m

10.2m

“Illllllllllllllllllll (IIIIIIIIIIIIIIIIIIIIIIIIIII"'
at

-
e
-
-
-
-
-
-
-
-
-
-
-
S
=
-
-
-
Ll
el
el
-
-
s
-
-
-
-
-
-
-
-
-
-
-
-
-
S
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
:
%
%

‘
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Ll
-
-
-
-
-
-
-
-
-
-
-
el
Ll
-
-
-
-
-
-
-
-
-
-
=
-
-
-
-
-
-
-
-
-
o
e
"

Training’area

\J
".IIIIIIIIIIIIIIIIIIIIIIIIII) lllllllllllllllllllll“‘

|
- 6F communication lounge
¥ e s | |

1]
!Eﬁ fandleafel
n.-m

_’1__ -

@mammm




Challenges in realizing all timber high-rise building

Earthquake Resistance

X

Fire Resistance




Rigid Cross Joint

\ g

MPP
LVL
Drift-pin
GIR
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Challenges in realizing all timber high-rise building

Earthquake Resistance

X

Fire Resistance




Exterior wall
150 150

ALC t50 GB-F t15x3
GB-F GW(3-2kg/ m)
t21+15 125

Out51de

Structure : CLT t150+150

Floor

ALCt36
/:’ GB-F t15x2

B

CLT 1150

\ GB-F t15x3
Calcium silicate boards t15

Columns and beams - omega wood -

500 Burning marginal layer

:wood t20 or more

Fire stoppage layer
: GB-F 121x3

Structure
:LVL t150 +200+150

Beams : 900

Columns : 700
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CO2 Reduction Biogenic carbon storage

1,700t CO; 1,650t CO:

Compared with steel structure *Simple trial calculation by a calculation
*Approximate value by One Click LCA sheet released by the Forestry Agency

Copyright © 2025 OBAYASHI Corporation All Rights Reserved.



Port Plus
All Timber Structure
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Under-ground structure

Finishing Materials

Port Plus comparison1 comparison2
steel concrete

structure structure
* Construction priod : 23.6 months
*with short-stroke seismic isolation system
* Main column size (timber): O0700%600mm
Main beam size (timber) : 0900x5600mm
* Slab & roof thickness (timber) : 1560mm
* Floor height : 4000mm



Comparison 1

Steel Structure
= = » 'S
s | == N
16 Pillars
. | [ | | B
- N
& =

Under-ground structure

Finishing Materials

Port Plus comparison1 comparison2
steel concrete

structure structure

* Construction priod : 21.0 months

* with short-stroke seismic isolation system

* Main column size (steel): [1660%650mm
Main beam size (steel) : H700%300mm

* Slab & roof thickness {Concrete) : 210mm

* Floor height : 4000mm



Comparison 2
Concrete Structure

X » - B

Above-ground structure

Under-ground structure

Finishing Materials

B — . - Port Plus comparison1 comparison2
l steel concrete
v 16 PiH l structure  structure
q b~
n i ‘ g Construction priod : 32.6 months

* with short-stroke seismic isolation system

* Main column size {concrete): [1860x860mm
Main beam size (concrete) : [(0900%500mm

* Slab & roof thickness (Concrete) : 210mm

* Floor height : 4000mm
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Amount of wood used

1,990 m

Structure : 1,675 m
\Intenor material : 315 m/

4 N
Biogenic carbon storage

1,650t CO:

*Simple trial calculation by a calculation

Russia

SO0000000000
S000000000000000 00
444 SA0000000000000004000

Brazil | Russia

Flooring 30 LVL Columns, beams 525 i

Place of origin Brazd | Russia
Manufacture  Spain | Chaina
Processing  SHOWAYOTALCo, Ltd.
Wood species Sucupira | Pine

Manufacture  Seihoku Plywood
Processing  Suiho Fabricating Company
Wood spedies Dahurica brch

444440000441

>, Laminated wood beams 115 i

Ksheet released by the Forestry Agency/

Place of origin  wate

17 (XY} Manufacture - Tohno Ghubam

Ceing woodlouwver 15 1 G > ot

rﬁ’fﬁ oﬁ?;n m&m Interior wainscotings 20 i u 'Y

Processing  NAIGAITECHNOS Co. Place of origin Higashi-Shirakawain Gfu SOA00000000000000000

Wood species (Cedar/FSC certified wood Higashi-Shirakawain Gfu SAA0000400000004000000

Manufacture
Processing  NAIGAITECHNOS Co.
Wood spedies Cedar/FSC certified wood

LVL Columns, beams 415 i

Place of origin  Yamanashi Nagano
Manufacture  KEY-TECCO, Ltd
Processing Suiho Fabricating Company

" MARCLL
=

Wood species Larch
CLT fixtures 20 mt .;E. e "e
s _s e n mEEn
Paceaforign Lt e RS IR Port Burning marginal 3
NmNTEO"thO. IiEEEENEN EEEEEEER p I u S WdH\S(()IIﬂgS

P!(IESSIQ . INEEENEE EEEN [] —_— d .
Wood species Conifer/FSCcertifiedwood 'S SREAR & Place of origin  Hannoin Saitama

Manufacture  Hannoin Saitama

T Pocesing | NAGTEGNOSC
HE SA04004000000000000 Wood species Cedar
S000000000000000000
(11} SA004044400000000000
Exterior wainscotings 30 i CLTslabs,walls 620 i 0004440000000 00

Place of origin  Shikoku
Manufacture  Cypress Sunadaya Co, Ltd
Cypress Sunadaya Co, Ltd.
Wood species Cedar

Other plywood 150 i

Place of origin  Kyushu
Manufacture  Kyushu Mola.zai Kougyou Co, Ltd.
Processing  NAIGAITECHNOSCo.

Wood spedies Cedar

Processing



CO2 Reduction Biogenic carbon storage

1,700t CO; 1,650t CO:

Compared with steel structure *Simple trial calculation by a calculation
*Approximate value by One Click LCA sheet released by the Forestry Agency
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OBAYASHI YOKOHAMA TC PROJECT

Yokohama City, Japan

HAS FULFILLED THE REQUIREMENTS OF

LEED v4
LEED BUILDING DESIGN AND CONSTRUCTION: HOSPITALITY

GOLD

OCTOBER 2020

BY TAKING THESE INITIAL STEPS, THIS PROJECT IS ON THE PATH
TOWARDS LEADERSHIP AS A LEED-CERTIFIED, HIGH-PERFORMANCE, GREEN BUILDING

ekadd, ot

MAHESH RAMANUJAM, PRESIDENT & CEO, LS. GREEN BUILDING COUNEIL,
PRESIDENT & CEQ, GREEN BUSINESS CERTIFICATION INC,
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Stage calculated by One Click LCA

WHOLE LIFE CARBON ASSESSMENT INFORMATION

: SUPPLEMENTARY
PROJECT LIFE CYCLE INFORMATION 1 INFORMATION BEYOND THE
1 PROJECT LIFE CYCLE
1
|
[A1 - A3] [A4 - AS) [B1 -B7) [C1-C4) : (D]
PRODUCT CONSTHFF: ,LéCS.I;ON USE END OF LIFE : Benefits and loads beyond the
stage stage stage 1 system boundary
stage I
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Stage calculated by J-CAT

WHOLE LIFE CARBON ASSESSMENT INFORMATION

: SUPPLEMENTARY
PROJECT LIFE CYCLE INFORMATION 1 INFORMATION BEYOND THE
1 PROJECT LIFE CYCLE
1
1
[A1 - AZ] [A4 ~ A5] [B1-B7] [C1-C4] : (D]
PRODUCT comtéc;m USE END OF LIFE : Benefits and loads beyond the
stage S stage stage | system boundary
1
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Results of LCA by J-CAT

Cl1-4
0.2% Al-3
1000
Ad4-5 — am —3460 t-CO2e
3% £ Upfront Carbon
16181 t-cO2 N éﬁ o _
867 {76.9 kg-CO2e / rr. &%  © Dperational Carbon
48% 2 om 17786 t-CO2e
(GHG) () o H -- I o | I | | | | E
(ID . 53 2 4 6 8101214161820 2224 26 28 30 32 34 36 38 40 42 44 44 48 50 52 54 56 53 40 Year
o | <1406 t-CO2e
-0 " Carbon Fixation
stage
kg-CO2e / m year Product Construction Use End of Life Total Ratio
Al-A3 Ad4-AS B1-B5 Bs-B7 C1-C4
Architecture 10.3 1.5 2.3 0.0 0.2 14.3 18.6%
Electric & Solar 1.2 0.1 28 0.0
Air Conditioning 1.5 0.1 &.4 37.0 0.0 546 71.0%
Sanitation 0.9 0.0 3.9 0.0
Transportation 0.2 0.0 0.5 0.0
Common 0.0 0.7 0.7 1.3 1.7%
Maintenance 0.4 0.4 0.5%
CFC leak 6.2 6.2 8.1%
Total 14.1 2.3 23.3 37.0 0.2 76.9 100.0%
Ratio 18.3% 3.1% 30.3% 48.1% 0.2% 100.0%




Analysis of Upfront Carbon

Concrete Air Conditionin 986 7 kg-CO2e/m2
Reinforcing bar i (GHG)
Timber Other 3460 t-coze
{ Interior Finishing Transportation
Exterior Finishing Sanitation
0 200 400 600 800 1,000 1,200
GHG (kg-CO2/m2)

Fire-proof Layer : Gypsum Boards Structure - Timber

10% of total upfront carbon
* Gypsum Boards : 72 kg CO2e /m

Fire-proof layer :Gypsum Boards

Burning marginal layer : Timber




LCA Issues from the Designer’s Perspective

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




1. Development of EPDs for building materials, leading to carbon pricing
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Yoshino Gypsum Co.,Ltd

Environmental Product Declaration

According ISO 14025 and EN 15804+A1 for:

EGO-CLT Cross Laminated Timber wood panel

Programme The International EPD® System www.environdec.com

Programme operator EPD International AB

EPD Registration number P-01314 i g

Published 2018-05-23 HALE >R —F (GB-F)

Valid until 023-05-18 BAH—R—F-84TF 2 | B4 H—FK—F-24F Z-WR
Type of EPD Cradie-fo-grove

Sroai Cateasr Fo PCR 2012:01 - Construction products and o Y (21mm/E )

2 Sub-PCR. Wood and wood-based products for use in construction

Fire-Resistant Gypsum Board (GB-F)
Tiger Board Type Z, Tiger Board Type Z-WR (Thickness:21mm)
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2. Decarbonization decisions support for clients in the SD phase
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Life Cycle Visualizer | JOCOTAI



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

WHOLE LIFE CARBON ASSESSMENT INFORMATION
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" PROJECT LIFE CYCLE
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Columns, beams,
floor materials

Circular Timber Construction

Secondary;processing mill of
columns, beams and floors
(Cypress Sunadaya)

- . H Interior/
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and furniture
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Reuse
Cascade use

Scrap
lumber __'f

Downstream

Design/construction of
timber structures
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Requirement to use “MORE” wood in mid or high-rise buildings

Area of planted forest age

(10,000 ha)
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To be determined «—— 010 30 years age as 0of 2022 —» Age to be cut down

(depending on planting)

(10,000 ha)

150 As of 2042

As of 2022
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Wood “Grand Ring” of the EXPO 2025

OsM | Offsite Manufactured

v

DfD | Design for Deconstruction

v

EoL | End of Life Scenarios

BaMB | Building as Material Bank



Columns, beams,
floor materials

Circular Timber Construction

Secondary;processing mill of
columns, beams and floors
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Circular Timber Construction Report

—Mass timber strategy and quantitative analysis for “more’ and “longer” use of wood—

Yosuke Komivama (Kyoto University)
Sho Ito, Shun Takayama, and Mari Ota (Timber Design and Construction Department, Obayashi Corporation)
March 2023

Table of Contents

Chapter 0 : Value Created by Circular Timber Construction and Its Issues

Chapter 1 : Upstream analysis
—Ideal Forestry Resources To Be Supplied from Mountains—

Chapter 2 : Analysis of Relationship between Upstream and Downstream
—Quantitative Consistency between Supply and Demand—

Chapter 3 : Downstream Analysis
—Material Characteristics of Timber required in Tall Timber—

Chapter 4 : Issues of Location in Wood Distribution System
—Streamlining Processing and Distribution of Resources—

Roundtable : A conversation with Dr. Mariko Yamasaki (Nagoya University) and
Dr. Yutaka Goto (Chalmers University of Technology/Tohoku University)

Chapter 5 : Conclusion —Social Issues and Goals in the Construction Industry—

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



