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A Landscape Transcending Time and Space:
TOKYO SKYTREE®
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ofseragiones. aflond] unparaleled vt of Sapsans cageiel metropoba. AT e foot of Thes mes
i 10 Bshan comimureciEtions n tha digkal age i a oluster of comemercial facites bnowm
m Tk Scolmmach ond an office buddng calied Toloyo: Skotron Eaat Torar Topother with tha
ovesst. Thesy lowm a0 wilban deined calesd Tokyo Doyinss Town

In commissoning the design, the clent sst us the task o “oraale & lndscaps
anscanding tme and apace.” Many skalches wers drmen and models constuctesd Bs wa
axpioned the mubfonoon posshitios for tha sin. In the dooign of & Sorer ovor GO0 mesio (all
g @ ol Courss rmporis, Bl el skone i el enough (o Dang il b reabty. 11 e sound
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by mnior dasgrsrs of our ovn company and i was o for S Efial Towsr, dessgned by
Gt Bl | 1E3-10273),

Thes broade (e slanes of 1ha oy, The gredlen The aceanls0es for B2 sruciome, and
e Tha dimensnng of tha sie. e oplimal Siance CoLUsn e aoheved | 1 were manpuse. A
ooty oo, hevwsover, was optimal for the obsoratones plarmnd for the upper part of tho
fwee, arnc] B Bave nesoasaies b Lo e oogeel shepe sl begers @ 6 irengss sl e
ol ard momls racuslly o o cecks 52 il i Tha resull 8 o detncive slfoustls
ncorporaing the gantie conpave curve Traditionaly known a3 Te0nT N Japanees and the
oo curve brown as “mrier. " For tha sinaciural design, Nidoon Saldas doveloped tha
workd's sl vibraion Gominol syshsn wsng & ool columin rapired By the shimbashi oolmn
e io sieedy fve-story pagocas 0 irmdionel Jaoereee archischire. We ane piood (o e
creatad & andscaps b0 ransoand e and apace that draws on al sorts 0 stata-of-The-art
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which can be read “mu-ss-a” in Japaness, evoless Mussshi, the
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with o copociy of ohout 500 poopla. Tha "Formbo Shasiis™
ampley et A0 pesnpis 5l & e o e Tamba Deck
anaanEony below 10 F5s uppar obserdatony in about 30 seconds
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Combining Sori and Mukori Curves The Transformation from Triangle to Circle
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The conditions of tha sia and the sinuctural e semants o tha
Tookoysn Shoytress ket 40 tha clocision to ek S byou slan o the
Hood ol the ovesr B equlisbenal iniangie FBE-mebers on each i)
But the chsareahones 1o ba bulf in the upnar pert of e tosar
needed bo be mound. 'We periomed vanous suudies of desigrs for
‘connecting Tha tnanguiar with tha cmular ayouts by, for sxample,
changing tha lavoul michessy, but in that casa a massive framework
o] Fevss e nesestind whers (e difforer shapess join
Uermately. & design wes developed in whch he nanguisr plan
traresfoimmied gracually inlo & croulsk plan skils sliowang the
struciursl stresus 0 disini e amoothly through e Fameseond:
Howw the Shape Transdorma

Thes iraresiormation i not B continuous changs n shaps fom base
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b0 piracks, however. Bacausa tha two obsarvation faciities bosh
hersn cirmslar plans, tha top pat of the stnecthum tokas tha form of
& corss, Thus, the iranstormation ooours Debvwesn 8 ok &l Fesghl
3185m st below tha lowsr chsanmion) and the eouilsiersl
Irangia & the base 'Wilh e Feaghl and diameter oed ai the
aps, the incline of the cone = detanminad by its damater &t
hasight 31 5m. Thes incliration in fum: detarmines the comes or
concave lofh ol the ndhvisusl sinuciural memisst as Ty
gradually morph from 24 evenly ditriuted points aund e
crourmierencs o the cong o aqually spaced ports on the
trangubsr Bose. Tha grachusl shill in shape provents avcessie
steaseg and plows sinuchrsl neds 10 ks efacthely ranglamed
In considemg the: kom of the: stnuchural frame, a rumber of
wariahons amerped depanding on the diameter of e circls below
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e ower obeervatory, a8 shown in Fous 1. Wit & amell dameler,
sruchesl e need b0 Bend oul 16 mesl e bass, maskdng hem
Concae (50 whensans & bepper dismeator woukd reeult in fem
ourving back in, boooming comam: ko), as shown n Figure 2.

Tekang it toount e hnclons fegursments of he
obaarvaony faclities and the foor area mauissd, it was decided fo
set the dameier at Tha basa of the cone at 32 metars. This result
N comisnation of both concasn and oo ancs: with attractive
propartons (4 n Figues 1)

The result i & tower formed by 4.530m radus concave ams
50m | and comse e {Tukan | up 10 5,850m in modus, crealing a
dyramic sihooetts that changes depanding on the angla fom
wibich the: 1owesr & wiswed [Fguns 31
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JurEt o B0 o This: edegan deamgn mta really was 8 lask
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wwhen i comee to sheal-rame assembly, and / was by masaining
what dagres of preceson thal the fowesr ises with such beautiful Ines

P g i

- MEBE Bl T R LA TR
H D AT AR LD Do,

R | g B4 i Fmd

aiprring Tom Fo meler of T g faos

o e Al | L

61




Vambure | IDRTOZHYIRLL

62




FFRLAMSOANGL | By

S v

e T W

T g s

o
P EET T LRE
o R T ]

[ Folh B IR eu o

[ A —a ] PO SHYTHEE TEWM
R [ R =S e S L S
SRR oo R a8 R il A B W] Dty

T, hEENC S —r— R, BTy e 1

o B O L BTN
BLT. SCEn R Ss NoL L k. v il sechon with the pubsle pl

B0 1, SRR R e —te fech, & rirretial Bcties s -
LAt AOmE R, SR TR AT - = 1 oem the cander
MR, AR L TR A, SR e fE AT ek Sre
wiEOEE IR T T T O—F T EET. " ’ W S
WE A AV —— T4 B R . 5 'I Hox :
SRR T, W= OR R 65 5 . o “-
TLET - A, [ e o] [Pl II,
¥ NEE—— i

63




,ﬁu._ﬁh_ 2 L vl EF‘W

' W TR __-_I.......I:_‘.l
o -

& m Nl %
g -

64



-

65




FEET E
mEsz
- s

66




TEW AEFE ke

TR

1" w5 ianlie sy ey o) AP LSSS R

EHHaM

PN R e

WHAHA V)= EDHC ETENE=THI0 b LJ.]. i S ODHC R

DHC and Energy Management 3t Tokyo Skytree Distncl Mast Efficent DHC Facilibes n

LAk =FiR T, WA =il
A R A O e P

an

T RY T A e | Ermamrrroniel Creegy Wsregurmen Counct

FEEEAIET :Hcl.-.r.hﬂ:q,ws;u'?mfc! Erury Mg Fr =
DA, I — 2 T i W00 ey i e 1 oo Promion e
L R TS — R EHRL T D T 2

. DHO B B, i f v [T | T
RSN T A —F S L. P Irlmrmﬂr-u-| Thdeing e | DM cormpars | Frary covveiar

RO T S T RCE T TLYET .
ook, MRE 7T -ERE-DHOERE
= | Bt o ol R e A TS SR SR
=HERTEAE ). RS SAC, TN

F—mpgl, JERESPaTRAL TS, B ey
“rvra
LHHEE - TLET. — ’ ke

T ™ B

i
TeEnta SNy

ek ihe &

of BRIy L el of rees
LR Y Sy e

et e

| o ol s e Wi

mgornont, CE4 : T
sy T P
T
1 Tree @nsalyees ancl I
roschice ahgry mred T—r IT
%
LT WSk R g,
Maporal conos iani
FTMMME e o Lrdenpons bermal Benn

WEZH A =E DN

BRI S WL A TR
WEEE #0001

[ 1 [ E S L NS
e . Aok | oonime)

ER A= O0F 10510 iR

R A =i 00
-2 [T

Dastiera ol Tokopn Sloyines Coptrcd DHC

e Tedns Eraargy Monageesan Co, Lid
Bupply aroa gecs. 107 ha

Faoifses Turbo miigonng machng. heat pumms.
g of eadorgrUnG Ehael enargy, ard ok
fharmal anpey Shomgn ek [T 00

Enamy eflicienoy COF: 135 jost]

S0 rarhction e ol ol Todyn Sy Town

A2 porrord ot}

Pl inr ation s conions

67




MEIER LT

HERMEREREE -

Dshiage Bicycle Parking

T g
mity ETOEEE

| e ey

it Dormmci 4o
Lo arnn

Sumec- i, Tone
Total fioar areg
Py

e | 2T
771 | — T

R — O RS T T, B4
ALELATROLDE Bl ELTF:
Lol $-fpli= M o L. il
ST LT AL |
P - AN TR RS R L Bt
Wi e T R L S B
L MRS EEF T L AR T N
mrTY

el ARl

g

68




S3d0L

SRR e
SRS Awards

Wi0E R AT R
G EEREES RS
1Gih Erveroeament and Equipment Deg o A i
Szorianon of Buldeg Ergisseriog and
Equpment
- TN B
mm"m

A IR ORGSR
MU0 Al

Dasagn Prise J

BE EEfrANE
(I E NP
Tiih Lemdecape Architectune Sefected Decigne
Japaneie Instilule of Landscaps Archiecturs
IR =T
B stond Faciity Lindstging
TR Y T R
PNEG- ki Shitcars Elomiantany Schod and
=
- WY A=
L ' I_ﬂ S | -
Lo HREE
Y Arima R
- Y L —
(COPATCial | Bk Aty Landidimeg

HRPOR N
ERE Y

W30 R ERR

(e @it

13tk Publc Architecture Prirs
AN
PR P S b ) Bl

[ R |
B HRE R S [

W ﬂﬂ?.*-.".'rﬂ'" |2
mrqnlm Gm-m-u Bureou o Sivwer ao

e
PR fer et e

SRR L i |2
Tariyansa el

AR i R e
THEEM A

Engrwarvg A
Jspan Assocabon for Fre Soence and
Engpneering £AFSE]

[T Efns yLEmERLRORE
?S-!"I'ELJ"] B AR N R
i IﬂT ?’.:-EEJ WL R ERE
Sk Costiol 3 Sale by stasingh
-n- Cophvus ] o [wrruted e of

[l mp A ET, SRR T

Fanscipmard i Wlisdonn Skt saros cofvarseis rictd i brackete)

WiGE B RN W
Ui B i
13ih Jepas Soceby of Sesme Holabon Prive

Japan Socwty of Seamic kkolation

AN
Dutstansing Wori s Prizs

— A RN U~
Sy Corpedsion Sony Cry Dok

L) |

fipetial Prizs

b=t s

Jopanass Foed Cross hoharomads Hespaal

W3E JABMEE AR
P R T

3 JABMEE Prae

Japan Budding Mechanical and Blectricat
Engineers Astsoalion

TERSEAE

Prizg jar Evcelwnce i Endirssmencl MAE
Cnginesng.

F—2A— R EANTER S E S
ZEPEREERUE A

E¥orts wward Reslirason of TEP [Lom Emessone

Plasore) 1 Earts Font Mok Gat Kohain KT
Hudding]

M30E
LR
A0 Sapan Lightng Avart

Humérating Enginesring Instfute of Japon

RS oLED e B SR s
A et Eoil T b L
EECNEE T )

Puraust of Duclity of ILight and Esary Consansstion in
LEDE Rarzmon o Dutiiir Faciies
P e b v -Caa s vty Cipuspimessi
ok i il Palscr Oumer Garderd

2ZER SXRMEA & RHRE
(BN S

202 Japarece Society of Sieel Corsiruction
Perlormance Cormimerslaton

Japanese Society of Steel Construction

DoohEEEE AL E SR TE
B R AR L T

ERERERE - AR R TR
=:-iII#!%-’ﬂalt#-I'lIH:liit'r-.l-.'u- ?

uugn ane Coneruchon of Sumapme el

iR

B fTEEAL AR

Civll Enginessring Resarch Fstitule Price kor
Ouattanding Woris dor Coid Regaons

Civik Engenering Receanch Inchitute

REER DORTONENEICMT D
h it L

Crrirhugd Medd, b poriren lor Fartuko
Hecsignd Embaskmones Bud on: Pros Sol

[EERE L AT

W23H JSCAR ,
(H) B SR s

Fird J50A Asward

Japan Stucturnl Cosgu tants Asccabon

AN
Oamtwanding works Prize

ke d T Sk
Py Lindenraiey Hara Campie Mow Cliseross

I B )
bk blar ks [Nk o]

FHEIAEE CFTHRIER

(ISR IS HE

2 CFT Shrucre dvword

dippoontion of New Urban Fousing Techrology
=T T 3 e e
Saaratodmi Fudoc Shanpibll Grand Tomor
FAIRT—F i,
(RN 7
feTtrant Armor
PMeqqes-Cayan Ko (s Psdingd

2012 JCD DESIGN AWARD

(i) R AR R

012 JCD D feaari]

Japaness Commerosl Evironment Desigrers
Ascecabion

AN BESTI00

[ ]

| e e e T o
Disica * Ponis Vecchio

LR o NEE

69




HETEH SR
A ARV

nd e R EEEWI

Al B

BRI TFACA A el X Wi

EMH 2T i i

= s e Ee

70

MIKKEM SERKE LT,

HIKKEM SEXKE RESEARCH INSTITUTE

N.HUIEH SEMKE] CIVIL ENGINEERING LTD.
HIKKEN HOUSING SYSTEM CO,, LTD,

HOKEADO NIEKEM SEKKEL 00, LTI

HIKKEM SPACE DESIGN LT,

HIKKEM SEKKE MANACEMENT SOLUTIONS, INC.

HIKKEM SEMKE] COMSTRUCTEON
MANAGERENT, NC.

HIKEEM SERKE] SHANGHA
CONSULTING SERVICES OO, LT,

HIKKEN SERKE] (DALIANI URBAN PLANNING AND
DESIGH CONSULTIMNG SERVICES GO, LTD.




nikken,|p

T

H=lad IR ELE

¥ 028117
FRETAnESmE2-18-3
L=

Sl (3- BN- 3030

Fax 02-5206- 3044

RS rikEen o D

MNIKKEN SEEKE LT,

[mm]
WEA R
R EAE
LR

WELLNY
EN-W A

71




(=) HiEsesT =

72



=
A=
n
u
(]
]
e
T
<
m
w
®
h—
L

73



How to design the fire safety of the tallest tower of 634m hig hlgh"

* The evacuation safety and fire protection design were
reviewed by the committee organized with experts of
fire safety .

* We divided whole building into three blocks.

West Block Tower Block East Block
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* We divided whole building into three blocks.
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Evacuation Safety

= ASET/RSET Analysis
= Intermediate Refuge Area
* Tow Fire Fighter's Elevators for Fire Fighting and Rescue

* Alternative Evacuation Route from 4'" floor through Roof
Garden

* Alternative Evacuation Route from 2™ floor through
balcony

* Evacuation scenarios in several case of fire

* To keep the number of guest in cbservatory from
exceeding the number calculated by the ASET/RSET
Analysis
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Fire Fighters Elevators and Evacuation Stairs

The speed of fire fighters elevator is usually 240mimin but in case of
fire, it runs at a speed 540m/min. Thus the fire fighters can go up
from ground floor to the upper observatory floor in one minite.

Intermediate Refuge Space
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Alcove in the Evacuation Stairs

We set an alcove in the
evacuation stairs to give a rest
space for evacuees who can' t
go straight down to ground
floor.

Evacuation Route at 4" Floor
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Evacuation Route at 2*? Floor
i _..J =
. m—laﬂbﬁ-bil-ulﬁhﬂ

e L e e
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Maximum Number of the Occupants in Observatory Floor

Second Observatory 900 persons

First Observatory 2,000 persons -

» Maximum density of the observatory 1person/m

* Maximum evacuation time in the observatory 40min

Evacuation Strategy

Not all the occupants start evacuation at the same time. Evacuation
scenarios are designed according to the placement of the fire origin
and development of the fire.

Fire origin
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Evacuation Scenaric in Case of Fire at Second Observatory

W EESCH WA

Ly T

Hin@ECR s
wiEEGi6-188
LR E LT T

R HEL S B

| & TORER Y

Mighd 1
Rl =

R N L
AAE T

F

Y

Seoond Dteerabory
& LT L] aracUE o 10 the erourd foor
* el chair Lners shouid wint 0 Fa vestiou e and
mee e Ly t Sghiern slesmiors

2 g e

= Diospants stan svaoumion wihen &l 15 Svaiunes
Fraor Vres mscnrdd all e oaa Oy Teinad Caniast T Pt
otmmrmioy
Wik char Upers ahoU kel wal 0 the vwesaibules anad
racrLn by the fire 4phiern alsynicrn

D tps Flooe

» Oooupants souats o the sood gsnden Gl e 47
Foor aher tre corfrraton: of rothing 1alins, dosen
from fhe obesreaiony 1 fire OF E5871T evacuaion
werwir il th evaciines  Trer T ol wilony i
raovspad 5w A7 fioor
Wiresl chdr bsrs BFo i wildt i T ekt les e
s By B Tire Tigkiers aleailornm

i
1wl evcs b 1ot tha slalis sceul Fe
LA E bl By T SvmcLess froan Th oDoey X
= Wiresl chak users aho il b e i o
el b A o Fgh Wil O

Evacuation Scenario in Case of Fire at the Departure Floor
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Evacuation Scenario in Case of Fire at the West Block or East Block
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Evacuation of Wheel Chair Users

+ Stuffs guide the evacuation of wheel
chair users.

* The vestibules of the observatory
have the enough space for the
wheel chair users to wait for the
rescue.

* They are rescued by the staffs or
fire fighters with fire fighter’s
elevator to the ground floor.

Refuge space for wheel chair users
in the second observatory

in the first observatory
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Fire Fighters Operation Space

Special Evaluation 1 Evaluation of Cable Fire

* Tokyo skytree is a broadcasting tower.
* |t Contains a lot of cables in cable shafis.
* Some cable Shafts are over 100m high.

= Even if the cables are non flammable, fire at
bottom of the cable climbs up.

) 4

Fire prevention cover was sel at the bottom of
Cables,

82




Experiment of Cable Fire

Fire Protection of Cables against Fire

Exposed Cables
_ The temperaturs of the cable shaft<flashing temperatura of cablas

/

Fira Prevention Cover
Tha addtional 3m of the fire prevention cover is a safely factor.

fm: plevl;rl!'l}n l.:uu!.’:r
The fire temperature gver tha fire< flaghing temparature of cables

Firm ﬂr:glr WY
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Fire Protection Enclosure of Cables

Special Evaluation 2 Fire protection of Glass floor

Section of Glass Flot
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Experiment to Evaluate the Fire Protection Performance of Glass Floor

Detaill of Glass Floor

View from Glass Floor
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Experiment to Evaluate the Fire Protection Performance of Glass Floor

,
rwi

/
' /

HEEinm

waluate the influence of Interior fire

uate the influence of cable fire

Experiment to Evaluate the Fire Protection Performance of Glass Floor

Test Pie
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Experiment to Evaluate the Fire Protection Performance of Glass Floor

Test plece after heating (Just the sudace glass was broken.)
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Welcome to
Dep of Fire Engineering,
Building Research Institute,

2016.2.18

Ichiro HAGIWARA

Site Map

Fire Resparch
Wind Tunnsl

Full Scale Fire
Tost Lab
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Outline of schedule

:00 arrive at BRI, lobby in the main building
courtesy call on Dr. Nishiyama, vice president of BRI
}:15- introduction
:30- technical tour
- test buildings by CLT & 2X¢
- fire test facilities
}-13:00 lunch

200
3:00

- meeting at 7' floor

- fire safety of buildings and urban area
4:30- LCCM(Life Cycle Carbon Minus) house
5:00 or later adjourn

Test Facilities

Fire Research and Test Laboratory

Fire Research Wind-tunnel
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Brief History of BRI

Dec. 1942 Founded as a Building Research Section
Jul. 1948 Renamed as the Building Research Institute,
Ministry of Construction.

Apr. 1980 Moved to Tsukuba Science City.

Apr, 2001 Independent Administrative Institution

Building Research Institute make a start.

Apr. 2015- National Research and Development Agency
Building Research Institute (changed the name only)

not National Research Institute.
It means that budget come from the government,
but become independent and self-control.

N ~ Building Research Institute

Outline of the 3" Interim plan

= Research and Development are more
concentrated for quickly achieving clear
results which meet social and user needs.

= 10 Priority Research Projects are selected.
75% of total research budget are reserved for
them.
= They are classified 4 categories.
s Sustainable development by green innovation
* Ensure safety and security
* Maintenance/redevelopment corresponding to
small & aged society
e International cooperation(overseas expansion
of building technology, codes, etc.)
e Ha S e
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R&D plan

= The first Interim goals and Interim
plans (2001-05 FY)

= [he second Interim goals and plans
(2006-10 FY)

= The third Interim goals and plans
(2011-15 FY)

= The fourth Interim goals and plans
(2016- 21 FY, byears)

Qutline of the 4th Interim plan

= TWO Major Research Program

s Safety and Security Program

» Structural safety for natural disasters,
such as mega earthquakes

e Fire safety of buildings and cities
° F’c:st earthquake functlonal use

= Sustainable Development Program
e Energy & CO, conservatlon

e Promotion of wood materials

» Stock management for aged society
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Organization

— Vice president

Executive Direc
Research Coordinator of Building Technology

Department of General Affairs
«Department of Research Planning and Management

7 Research groups
. Department of Structural Engineering
. Department of Environmental Engineering

1
2
2
3

Budget & Staff

18 Feb, 2016
In house:
FFire Research Projects:

42M JPY

ossviusn

External:
R&D for revising building codes _ s )
= en . Dept. of Fire Eng. 6
| 50M JPY

1 GR+2 VR
1.25M USD +3 GR+2 VR

Ref. 5 researchers in NILIM
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Initial Budget for FY 2015

Revenues [MOM Other revenies

contracted i General 1
Subsidy for - archvis : management costs 4.5M USD
Tacilities | 275
maintenance

Total 4 Total
Revenues Expenditures

ilities
MLuin tonand o

R&D Strategy

= Provide technical standards, test methods,
references, guides and other documents for
the BSL and related regulations.
Fire safety design methods and engineering
tools (for Fire Safety Engineers)

Advanced methods for estimating and
preventing damage by fires during/after
earthquakes
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Research project 2015  ..or progect

Development of the design methods for CLT structures and

mid-rise timber structures(2014-15FY)*

Development of evaluation method on fire safety for interior

finish and facades used in green buildings (2014-15FY)*

Design fire for evaluation of fire spread hazard between

buildings(2014-15FY)

Development of an estimation method for the loss due to

anticipated post-earthquake fires in the Tokyo metropolitan

area(2014-15FY)

A simulation method for tsunami-induced fire damage

prediction(2014-15FY)

Equivalence of selective fire testing condition for assessing

both fire r ance performance in cooling phase and failure

mechanisms
veloy of evaluation method of gas toxicity in building
e(2015-16FY)

Recent Topics

= Fire safety for large & middle-high
wooden building
e Lumber, 2x4, glulam, CLT, LVL, etc.
e Interior finish

= Revise the BSL
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ReSBEiI'Ch prDJeCt 201 6— *Major project

Development of evaluation method on fire safety of
buildings with combustible interior finish(2016-18FY)

Development of the fire safety design methods for mid-rise
timber structures(2016-18FY)

Equivalence of selective fire testing condition for assessing
both fire resistance performance in cooling phase and
failure mechanisms(2015-16FY)

Development of evaluation method of gas toxicity in
building fire(2015-16FY)

Verification of fire safety measures of building by life-cycle
cost analysis(2016-17FY)

Development of life safety planning method for tsunami-
induced fire damage reduction(2016-17FY)

History of major amendment of BSL (fire safety)

= Restriction
e Height, total floor area of building
Number of story
Occupancy
Construction material, finishing material

s 2000 : Performance based codes
« Verification method for fire resistance, safe evacuation
= Relaxation of regulation on timber structural element , but
limited High fire resistance has been required

« 2015 : Relaxation of regulation on timber use in buildings

Regulation on total floor area of timber building

Regulation on occupancy : PBC was introduced
Regulation on interior finish of a room over 40m?

= Regulation restricted
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Requirements of FR to timber structures
= Performance in fire (include cooling phase)
e L oad bearing elements
Prevent structural collapse : Load bearing capacity
Prevent fire spread : Insulation and Integrity
» Encapsulation, self-extinguishment method
e Complete Encapsulation : charring is not allowed
1h fire resistance: Type X Gypsum boards, 42mm
thick on both sides
« Limited Encapsulation : charring is allowed
1h quasi-fire resistance Gypsum boards, 25mm
thick on both sides

—"1hour Fire resistance « 1hour quasi-Fire resistance

=
- i ‘ - f
e !iliak [+ T
board . = —
::?FSLLT_ Gar ' Gypsum board
i 4 - ..l
e
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Regulations of scale of timber buildings
Before the amendment
= Fire resistive construction is required.
e Building height >13m
e Eaves height >9m
e Total floor area >3000m?

Fire preventive construction  Fire wall{60min, Specific Fire wall{90min)

A
A

OOoOO||OCo Ol oo o O O oo O

(| | | |
OOO}|IOOo Ol OO Oy IO O CoOC O

<1000m* | <1000m? <1000m* | <1000m* | <1000m’

<3000m?

Current and Future works

= Development of verification methods
for timber panel constructions in fire.
e CLT, LVL panel
e With/without fireproof covering

"'_:--

B_hl._u.nl-l-

= Improvement of verification methods
for PB design.
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fireproof covering
Gypsum board (12.5, 15mm)
GB type X (12.5, 15mm)
calcium silicate board (12Zmm)
Ceramic siding (16mm)

Metallic siding

Wood panel
CLT (30mm x5 layer)
Japanese cider, API

Furring strips
with/without

s Wooden interior finish

« In Japan, demand for use of wood as
much as possible for interior finish is
increasing.

In the current regulation, the use of
wood for interior finish is restricted.
Quantitative experiment on the
possibility to expand the use of
wooden interior finish securing fire
safety is necessary.
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Charring rate was decreased with fireproof covering.

Less charring margin may be required corresponding
to the thickness and type of fireproof covering.

100 100 | 3\.- v
gy " GB-RI12S oy * EREATY x| o
O GB-F12.5 o BERET o0 a5
80 = = 0,399%-24 Charring _ " = = y=0.774x-B
E o —osamn fate E M —yossan23
£ — F 1
=l S
v |E . 50
Q4w E O a0
c
1 R 30
&
0 B0
E L ]
14] E 1] [
0 ¢ - 0 Ll o
13_E|:|' ..EE 30 40 50 B8O TO BO 90 100 11D 120 0O 10 20 30 40 50 B0 7O BO B0 100100120
u «
T

Time at 260 C (min.) Time at 260 C (min.)

B PHERCT,
P BT g e
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. Building. Research Institute.

Thank you for your attention !
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