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Background

• Act on promoting the use of wood in public buildings, etc. enforced on

2010 was amended as “Act on promoting the use of wood in buildings, etc.

to contribute to the realization of a decarbonized society” on 2021 in Japan.

• In a highly seismic country, Japan, not only the seismic regulation but also

the fire-safety regulation is strict due to fires after a large seismic disaster.

• Japan has a hot and humid climate and the activity of wood rotting fungi

and termites are high.

• Thus, it is not easy to build using wood meeting the current performance

requirements, although most houses are built in wood and Japan has a

great culture of wooden construction with over 1000 years of history.
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In other words of capacity spectrum method

Seismic Requirements in Japan
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Safety limit (1/30 rad for timber)
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Japan is one of the highest 
seismic countries. 

The Building Standard Law (BSL) 
provides the seismic requirements. 

- Under rarely occurred 
earthquakes (once in 50 years):  
no deformation beyond damage 
limit.

- Under extremely rarely occurred 
earthquakes (once in 500 years): 
no collapse (not to deform beyond 
safety limit). 3

Damage limit (1/120 rad for timber)



Fire safety requirements for timber 
structural members
Definition of fire resistance 
and quasi-fire resistance 
performance

Flashover

Time(min)Ignition

growth

Fully developed fire Decay period

Fire resistance (including cooling phase) 1hour

Quasi-fire resistance(1hour)

e.g. 
60 min
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For promoting wood utilization and securing  
fire safety, quasi-fire resistive construction is 
expanded.

Broaden the freedom of design

Fire
resistive
building

Prevent fires from spreading 

to adjacent buildings

Safe evacuation of 

people in buildings
Prevent building collapses 

caused by fire

→ Ensure safety in 

densely-built urban 

areas, etc..

→ Streamline to allow conversion 

for other use
→ Promote the use of wood.

BSL article 61

BSL article 27 BSL article 21
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Regulations for fire prevention areas and 
quasi-fire prevention areas

Number 

of floors

Fire preventive district Quasi-fire preventive district

≤100 m2 Over 100 m2 ≤ 500 m2 Over 500 m2 & 
≤ 1,500 m2 Over 1,500 m2

≤50 m2 

Over 4

Fire resistive building

Fire resistive building

3
Buildings with 
specific fire 
protections

Quasi-Fire 

resistive 

building

2 Quasi--Fire resistive building Fireproof 

construction

1

+ Equivalent building to Fire 
resistive building by perfor-
mance-based verification  

+ Equivalent building to Quasi-
Fire resistive building by per-
formance-based verification

+ Equivalent 
building to 
quasi-fire 
resistive 
building by 
performance
-based 
verification

+ Equivalent to 
fireproof con-
struction
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Development of fire resisting structure

Café terrace, Tokyo

Membrane type

5-story office, 
Kanazawa

2005 Self-charring-
stop type

2013 Membrane type

2013

Charring stop 
type

Structural element

Fire resistive cover Burning margin

Steel

5-story apartment 

house, Tokyo 6

5-story office, Nagoya with 
3,244 m2 of total floor area

2008 Self-charring-stop type



Improved self-charring-stop system

Load bearing part

(Larch)

Fire stoppage layer

(Stucco)

Fire stoppage layer

(Larch)

Burning marginal layer

(Larch)

Load bearing part

(Larch)

Fire stoppage layer

(Stucco)

Fire stoppage layer

(Larch)

Burning marginal layer

(Larch)

Post
Beam

Result of 

fire test →
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Plan

Completed

Commercial building with self-charring-stop
components, 2013 

Slab

Lag screw bolt

Mortar bar

Wood plug Drift pin

Through bolt

Nut
Inserted steel plate
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Park Wood Takamori, Sendai in 2019

CLT floor panels for 4th to 

10th floor, with fire resistive 

covering and  concrete 

topping for acoustic 

performance.

CLT shear walls for 1st to 

5th floor, which support 

only the vertical load. 

9

Self-charring- stop 
post & CLT were in-
stalled partially to
steel construction  

Usage Residential

Completed 2019

Story 10

Total floor 
area

3,605.11 m2

Building 
area

519.6 m2

Vol. of 
wood

232 m3

Structure Steel & Wood 

Location Sendai, Miyagi

Design & 
Constructor

Takenaka 
Corporation

Photo: Takenaka Corporation Photo: Takenaka Corporation



Usage Office & shop

Completed 2021

Story 12

Total floor 
area

2,459.55 m2

Vol. of 

wood (m3)

Charring stop GLT: 222, 

GLT: 16, CLT: 50

Structure Planar mixed structure 

of steel & wood 

Location Ginza, Tokyo

Design 

supervision

Kengo Kuma and 

Associates

Design & 

Constructor

Takenaka Corporation

HULIC New Ginza 8
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Drift
pins

LVL

Glued 
in rod

Cross 
layered 
plywood

Load bearing part

Fire stoppage layer
(Gypsum board)

Burning margin 
layer

Port Plus (Employee training center), 2022

Seismic isolator
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FLATS WOODS KIBA by Takenaka Corporation
Self-charring-stop→ SCS

9~11F
1h SCS
column

5~8F
2h SCS
column

1~4F
CLT Shear 
wall bonded 
to RC frame

12F floor 
panel of CLT

RF roof 
panel of CLT

RF SCS beam 
including steel

12F super thin 
RC column 
cover by veneer

Design & 
constructor

Takenaka 
Corporation

Location Toyocho, Tokyo

Completed Feb., 2020

Story 12

Structure RC + W with 
isolator

Building 
area

914.03 m2

Total floor 
area

9,150.73 m2
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COERU Shibuya (13-story multiuse 

building, Hybrid structure, completed in 2022)

Charring stop 

beams consist 

of steel and 

glulam used in 

10th to 13th floor. 

Steel

Glulam of 
Japanese larch

Muntin of steel and timber® on 

2nd to 13th floor as the resisting 

element against lateral load

Floor plan (office)

Muntin of steel and timber ®

Floor plan (office)

EV shaftEV shaft

Toilet

Muntin of 
steel and 
timber®
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Survey of over 4 stories timber construction 
by Japan Federation of Construction Contractors (Nikkenren)

• Nikkenren is a construction industry 
federation, consisting of general construc-
tion companies and their organizations.

• Nikkenren conducted a survey of large-scale 
and mid- & high-rise buildings including 
wooden structural members in 2021 and 
2022. 

• The 56 datum of 4 stories or higher building 
including wooden structural members were 
chosen and analyzed. 

• The oldest building was completed in 2008, 
and the newest will be completed in 2024.  

Residential, 
11

Office, 31

Commercial; 4

Hotels; 2

Educational; 4

Others; 4
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Stories, total floor area 
and completion year of 4 
stories or higher timber 
construction
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Seismic isolation systems adopted in 11 buildings. 
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4 stories or higher timber construction

Timber; 
7

Steel; 
27

RC; 
23

W+S; 
24

W+RC; 
19

W+S
+RC; 

11

Only W; 1

Main 

structure

Combination

0% 20% 40% 60% 80% 100%

Post

Beam

Floor

Wall

Brace

Roof

Ratio of building using wood mainly/partially

Mainly used

Partially used

Not used

0% 20% 40% 60% 80% 100%

Lumber

GLT

LVL

Plywood

CLT

Ratio of building using each kind of wood-based 
materials mainly/partially

Mainly used

Partially used

Not used

Ratio of buildings by the 

part where wood is used 

→

Ratio of buildings by the 

use of wood-based 

materials      

→
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Total floor area (m2)

11F LVL 
frame with 
isolator

8F 
Office

6F 
Hospital

5F School

4F Civic hall

6F Office

4F Office
4F 

Commercial
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Time history of mid- & high-rise timber construction in Japan

2000 2001     2005 2006 2008                  2009        2010    2011           2013 2015       2016
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IVALSA 
shaking test 
on 7F CLT

NEES wood 
shaking test 
on 7F 2x4

A
c
t 
o
n
 p

ro
m

o
ti
n
g
 

th
e
 u

s
e
 o

f 
w

o
o
d
 

in
 b

u
ild

in
g
s

5F 
office

5F 
office

1-4F Steel + 
5, 6F timber
shear wall 
Public build. 

5F comer-
cial building

5F 2x4 
office

6F 2x4
test build. 
(BRI)

2016 2017 2018       2019        2020    2021         2022 2023     2024      2025             2028

6F RC+W+
isolator

5F 2x4 wel-
fare buld.

4F School
RC+W

4F 2x4 
BRI test 
house

4F Education-
al by K. Kuma

10F S+W
12F RC+ 
W+ isolator 11F Hotel 

RC+CLT

7F unmixed W

11F W+ 
isolator

8F S+W

5F W+RC 
+isolator

13F 
S+W

15F  
RC+W

9F S+W

20F S+RC+W

5F Hotel
RC+2x4

17F S+ 
RC+W

5 4 5        7          7                 6           5         5        6

6 4 4       10       12       11       11       9     15      17         20
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7F S+W 

Office

6F RC+W 
social  buld.

5 7 6 5 5          7        13      9

https://www.tohata.co.jp/works/index.php?mode=show&seq=3022#1
https://www.tohata.co.jp/works/index.php?mode=show&seq=3022#4


Conclusion
• Mid- and high-rise timber construction in Japan is gradually 

increasing thanks to “Act on promoting the use of wood in 
buildings etc.”.

• Most of such buildings are constructed by a hybrid structure 
with wood and steel or RC due to the severe seismic and fire 
safety requirements. The building constructed entirely with 
wood-based materials as the main structural members is rare.  

• Within the hybrid structures, wood-based materials are often 
used as the post and beam components.  Glulam is much used.   

• Seismic isolation systems are adopted in 11 buildings 
accounting for 1/5 of data extracted to study mid- and high-rise 
timber construction. 
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Thank you 

for your kind attention

Thank you for your attention!

Special thanks to the Japan Federation of 
Construction Contractors (Nikkenren)

Danke für Ihre Aufmerksamkeit!
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