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Research and Development
to support the Government

Outline of BRI

Masashi, MORI(F IEF)

Coordinator for International Research Cooperation

mast s A EE AT Building Research Institute

What is BRI ? (1)

The Building Research Institute (BR/) is
a public research institute managed
as a National Research and
Development Agency.

The BRI was established
- to bring sound and orderly development
to the housing, building and urban
community
- by enhancing various technologies
related to housing, building and urban
planning.

) EusEREEA BRFRA Building Research Institute



The BRI has been mainly conducting
- “R&D” (research and development) and
- international training programs on
seismology and earthquake engineering.

The BRI has been carrying out
- technological guidance to other

organizations, as well as
- data dissemination and worldwide

cooperation work.
It aims to maximize the results of R&D in order

to contribute to the stable development of
national economy and public.

BumEREEA BEPIER Building Research Institute

["'BRI, PWRI & NILIM

HETFRR. LR
& B+ BBRE S TR

(Tsukuba City)

Building
i Research |
i Institute

{ Public Works Research Institute
i National Institute for

EuREnRsA BEMREAR Building Research Institute



W Intreduction of Facilides

Bt s 1o by BT

mumEnREA EEMEHR Building Research Institute

Dec. 1942 Building Research Section, Building Department,
Minister's Secretariat, Ministry of Finance

(Apr 1946 i Institute of Technology under the Jurisdiction of
-------- “ the War Damage Reconstruction Authorities

July 1948 Building Research Institute, Ministry of Construction(MOC)

Apr. 1979 Relocation from Tokyo to Tsukuba

———————

(Apr 2001 The BRI, Incorporated Administrative Agency
------- “ (Reconstitution of national research institutes,
including establishment of NILIM), (MOC — MLIT)

Apr. 2015 The BRI, National Research and Development Agency 8
@umEmsA B2 AT Building Research Institute




@ Apr. 2001 l

[MLIT]

[ Indepengent Administrative Institution ]

| PWRI —— Asahi area

BRI '~ Tachihara area

1 Fort and Airport Research

concemed with polices are

EamERzEA BEMEER

Researches specialized In technologies
concerning technical standards are
conducted.

|

Building Research Institute

Building Regulatory Procedures in Japan

Preparatlon of = | Designated
Building Plans £ Review B | Structural
Desi " | Calculation
esign SrMicatioReeet ReView Bod
(Kenchikushi) s y
Application “yilding, | Building official
¥ ponﬂrmatlen (local government)
- Start of Bullding Certiication ! i
Building Construction |
Construction 1 Designated
(Contrgeton Bullding Application Nt Confirmation and
Construction < nter'M | Inspection Body
Superintendence Certification ' Inspection
(Kenchikushi) Completion | ‘
| Application .
> Final i ‘
\ 4 | y
Start of Certification ggpectioy
Periodic Occupancy
Inspection 5 -
(Kenchikushi or Desn__;jn_ated i
qualified Owner’s periodlc  Report|  Administrative

=" Agencies (local

inspector) reporting

EuF A

FurT

g-Research Institute




the table below.

Standards Related to the Building Regulations

The BSL is the primary law concerning building codes. Other
laws concerning building codes and related fields are shown in

Building code items and
related fields

Restrictive laws
(Requirements are mandatory)

Promotional laws

Fire extinguishing
Fire equipment, etc.

Fire Service Law

safety |Fire-resistance,
evacuation, etc.

Structural safety

Hygienic safety

[ Seismic Retrofitting Lan

' Building Management
Law

)

Accessibility [

Barrier-free Law

)

Energy saving

[ Energy Saving Law ]

BaRENEEA BREM TR

Building Research Institute

Japan

(Purpose)

Article 1. The purpose of the
Building Standard Law (BSL)
is to safeguard the life, health,
and property of people by
providing minimum standards
concerning the site,
construction, equipment and
use of buildings, and thereby
to contribute to the furtherance
of the public welfare.

*City Planning Areas;
99,873 km?, 26% of total
land (as of March 2007)

EumERRsA BRERRER

Composition of the Building Standard Law of

Whole area of Japan

General Provisions

- Administrative Provisions
- Miscellaneous

- Penalties

Building Code

(enforced throughout Japan)
- Structural Requirements

- Fire Reguirements

- Equipment and Sanitary
Requirements

City Planning Areas™

Planning Code

(enforced within “City Planning Areas”)
- Relation between Sites and Roads
- Land-Use Zoning Regulations
- Regulations of Building Height,
Volume,

Shape
- Restrictions In Fire Protection Zones

Building Research Institute



Outline of the Building Standard Law (BSL)

1. Standards to secure safety and sanitation of buildings

(TEarthquakes, )

typhoons, show, etc.

Standard for
structural safety -

~

(T Prevention of spread of
fire and collapse of
building, installation of

evacuation facilities, etc.
Standard for fire

ffNaturaI light, ventilatio;l,\
water supply and
sewage system,

sanitation, etc.

Standard for hygienic
safety -

R S
\._- of buildings

Build

ing Research Institute

mumnmREEA BT

Outline of the Building Standard Law (BSL)

2. Standards to secure a safe urban environment

7~

Standard for a site
abutting a road of more
than a certain width

-

Standard for
buildings in each
land use zone (under
city planning)

~

i i

Standard for regulations;
- floor area ratio
+ building coverage ratio
+ building height

[ 5

Building Research Institute

EumENEsA BET



(Roles and Functlon of BRI & N|LIM)
oupuy o standards. otc)

{Application in the (Final outcome)
private sector)

------------ Natlonal technlical standards

"Research | Securement and
« Criteria for the Bullding Standards

enhancement of the

Outputs Of Act .......................... 3 qual“y Of houslng,
the BRI « Criterla for the HousIng Quality fcor?setf:g:k::dof general buildings, and
[ et Assurance Act housing and i citles
» Criterla for the Act on the Rational ,' bulldings "_

LT e i Use of Energy
{ » Japanese Industrial Standards(JIS)
« Japan Agrlcultural Standards(JAS)
¢ Public housing standards

Standard
by NILIM

] { ““Technological
Instructlon manuals for i development of |
i the private i

natlonal technlcal standards i BAEtar

Design manuals prepared by the
BRI for designers and bullders

[ Research paper from the Bullding
] Rnsearch institute

Policy &
| Legislation |
| byMLIT |

mumEmEEA BRI Building Research Institute

* Outline of the |
Building Research Institute (BRI)

Missions, Organization, Research &
Facilities

EuARmREA EEP IR Building Research Institute




Organization of the BRI (as of aprii 2016)

Executive officers = Management and Support Research and Training
Divisions (30 persons) Divisions ( 53 researchers)
g’est'de"ftvE Dep. of Structural
octor of Engng : .
I Executive Director for Engineering
Vice President, Bullding Research Dep. of Environmental
Doctor of E i i
(1person) ——— Coordinator of Engineering
Building Tachiiology —[Dep. of Fire Engineering
A(:‘::;'on) || Dept. of General Dep. of Building Materials
Affairs and Components
Auditor, Dept. of Research Dep. of Production
part-time — Planning and Engineering
(1person) Management
e —————— = - g Dep. of Housing and Urban
{ 3 Planning
| !
{ i International Institute of
E ;elgeiarshar total "'33 . i Selsmology and
8 (lotal). . . .
\,_BhD Holders 42 (April 2016) ) e

LY

N e e e

EumEmEsA EEMERR Building Research Institute

Experimental Facilities

01 Fire Research and Test Lab.
02 Full Scale Fire Test Lab.

| 03 Fire Wind-Tunnel
| 04 8 | Site Area: 04 Fire Test Field
- 07 i 05 Building Systems Lab.

/ (apx) ] L
} Ay 179.400m 06 Construction Test Field
] 07 Structural Composite Test Lab.
J 02 08 Total Floor 08 Large Size Structure Lab.
St = _ 8 Area of the 09 Structural Testing Lab.
'- Facilities: 10 Wind and Rain Test Lab.
y J D | - I § (apx) 11 Building Foundation and Ground Lab.
f “J'/ 42.600n 12 Environmental Research Lab.

13 Lab. For Cross Ventilation
14 Building Equipment Lab.
15 Acoustic Lab.

| parking o 24 2|:|5 /53 16 Creep Test Lab.

K = _ ] N = 17 Test Lab. for Environment Conscious
|l | { =1 i

| B 28] A= Materials

Exhibition ' 26 18 Building Materials Lab.
Ero?éﬂ: _ = N 19 Building Element Lab.

20 Composite Materials Lab.

i) |
12 ] J__T__Z:] 21 Outdoor Exposure Site

22 Universal Design Studio

N
! ' —= : 1 # 23 Multi-Purpose Lab.
EHEDDI]. 2 24 LCCM Demonstration House
25 2X4 Experimental Building
s 10 26 CLT Experimental House 16

EumEmRsA BELRAT Building Research Institute




Revenues from Other revenues
contracted rescaehEes®

Initial Budget for FY 2016

Total
Revenues
2,043

msraRmREA B EP R

Unit: 1,000,000Yen
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Building Research Institute

1.

A EnREA BEPRHR

Research and development on building technology

@ Earthquake resistance
@ Fire safety
@ Saving energy and CO,

® Improvement in habitability in relation to housings, buildings and

cities

2. Experimental test and support for technical criteria

® Building Standards Code

® Housing Quality Assurance Code

® Code on the Rational Use of Energy
® Other codes and public standards

3. Contribution to construction of safe, healthy,
comfortable and sustainable societies

RI

Building Research Institute




Research and Devel

lopment Ok

(Objectives from 2016 to 2021 assigned from
Ministry of Land, Infrastructure, Transport and Tourism)

1. Safe and Secure Program
® Ensuring structural safety of buildings through prevention of

damage and collapse due to natural disasters such as huge
earthquake etc.

Ensuring fire safety of buildings and urban areas through prevention
and reduction of fire damages

Advancement of building damage investigation and establishment of
methods to secure continued use after earthquake, which contribute

jectives

2. Sustainable Program

emissions
contribute to the shortage of carbon, etc.

housings, buildings, and urban stocks corresponding to
depopulation, birthrate decline and aging population

EumEmmEA BEMER

to prompt recovery from disasters such as earthquake and fires

® Advancement of effective use of building resources and energy in
harmony with environment for reduction of greenhouse gas

® Expanded use of wood-based materials in the building field to

® Promoting utilization and advancing management technologies of

Building Research Institute

19

Safe and Secure Program
Background

“the Nankai Megathrust Earthquakes”, and fire, etc.
Research and outcome into society

more than the current seismic design level

people
® Development of seismic design methods for structural systems

with post-earthquake functional use and quick seismic inspection
methods for damaged buildings

Aclual Fire Test of

mumEmRsA BT

®In Japan, there are many causes of disasters, such as massive earthquake, including

® Development of the seismic performance evaluation method for ultimate limit
state of steel buildings until beam fractures and collapse against huge earthquake

® Development of performance-based design methods for new materials and spaces
to realize fire safety of large wooden buildings and life safety of elderly or disable

Structural test of

lury

Building Research Institute

10



e =SS ? 3 :—_—EE__”—__________I
Sustainable Program (1)

Background 1
® To avoid economically and socially significant impacts caused by climate
changes, etc.

Research and outcome into society 1

® Constructing and sophisticating of the energy-saving performance
evaluation method in harmony with environment

® Developing the clarification of the technical standards of the timber structure
and materials to disseminate and generalize the safe and rational mid and
high-rise, large-scale timber buildings

Energy efficiency of air-conditioners ZX4EXEELMENta| Bullding

LCCM Demonstration House

EumEnrsA BENER

Background 2
e To deal with challenges regarding housing / urban management and labor
shortage in the construction industry, etc.

Research and outcome into society 2

® Developing a new technology for degradation-evaluation of RC building
envelope and analyzes reinforced corrosion in building

® Creating guidelines for making “third places” and local activity hubs for
elderly people through utilizing vacant houses and spaces

® Considering the productivity improvement scenario which corresponds to
middle-term construction —work- environmental change and developing

informatization and work saving technology necessary to the scenario
Utilization of BIM and work assistive robots

Outdoor Exposure Site

local activity hubs for
eldarly paqpl !

29
EumxmRsA HEEHERR Building Research Institute

11



(International Institute of Seismology and Earthquake Engineering)

@ [n 1962, the BRI started providing the training courses for trainees from
developing countries, in order to contribute to improvement of
countermeasures against earthquake disasters in the world.

® Present training courses: Seismology course, Earthquake engineering
course, Tsunami Disaster Mitigation course and Latin American course.

® The number of trainees reached 1,714 from 100 countries

s FET 2 Bu:ldlng Research Institute

Large Size Structure Laborat_ory

= ==

® Deformation in a building
by seismic force can be
simulated with 21 hydraulic
jacks.

® A structural specimen
equals to a seven-story
building with a floor area of
400 m? at maximum. It is
the world’s largest scale.

Full-sized 5 story =
RC building — wi_

mumzmRsA EEWR AT Building Research Institute
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LCCM(Life Cycle Carbon Minus)House (1)

LCCM house is defined as a house in which emitted CO, in its lifecycle
is less than CO, reduced by renewable energy generation.

The LCCM Demonstration House was built to verify the definition
experimentally.

PV panels, 8kw and| | Ventliation

isolar heat panels, 6| towers

e

Large, south- - l\_llultlple LED
. | lights

facing windows

[Parabolic walls To
collect light and

Wl

imber

Use of slag cement
and concrete

Energy-efficlent
alr conditloners

Wooden louvers
for sunshade

nergy-efticlent hot
water suppller
{heatpump or fuel cell

Winter mode Summer mode
A sunroom s created with the = The veranda under the eaves Is treated as an

windows closed. outer space with open windows.)

mamEmREEA EEME Building Research Institute

LCCM(Life Cycle Carbon Minus)House (2)

Result of predicting amount of CO, emission and
reduction in LCCM Demonstration House

Prediction of LCCO, based
on the survey result

Solar power
generation will
exceed CO,
consumption in 30

m Total Co, emissions
(in the case of fuel cell}

[ Total Co, emissions
(in the case of Heat-pump type water

heater with solar water heater)
[ Solar power generation

Initial CO,

(Amount of
CO,emlssion) 30yrs. 40yrs.

u i
o=l

Oyrs. 60yrs. 70yrs. 80yrs. 90yrs. (Life cycle years,)

» Architectural Institute of Japan's calculatlon software "AlJ-LCA&LCW-Ver.5.00.xIs° will be used for calculation of LCCO,

-Energy consumptlion durlng the use of bullding Includes consumption by home electronics, cooking equipment in
addltton to air conditioning, ventllation, hot water supply, and lighting.

-Bullding total floor area: 143 d / CO, emlsslon factor: 0.561 (kg-CO2/kwh)

@umEmEsA EERE R

Building Research Institute

13



tHorizontal furnace

«—Vertical furnace for
columns

Fire Wind Tunnel

_Full Scale Fire Tes

Fire Test
on Office
Room}

«—Fire spread between
model buildings

Building Research Institute

Automatically
Construction

D

| Universal Design Studio ]

« Verification

for evacuation

activity in

emergency
Verification

experiment on a
toilet booth —

EumEmREA EEFRA

seismometers |

isplayed

Building Research Institute
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loading
machine

simulator—

Tornado-like wind ——

Reaction wall
and slab —

E]jmnm;ng L%ﬁ}fn P Building Research Institute

Various Facilities in B

@

[ Environmental Research Laboratory ‘ | Laboratory for Cross Ventilation

Test Facility for

/—ﬁ-l Ventilation System

1 Subjective
Experiment under
the Artificial Sky

[ Building Equipment Laboratory ‘ ‘

Evaluation
Equipment
for JOKASO
System

«—Anechoic Room
(Diffusers )

ErmEnREA R Building Research Institute
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Creep Test of Timber
Joints

Mixing plant—

mumRRREA B2

Test of Light-weight-concrete—

Building Research Institute

http:/iwww.kenken.go.jp/english/index.htmi
ExmEmELA BEMNITE

Thank you for your attention

http

Jhwww.nilim.go.jp/english/eindex.htm ;32
Building Research Institute
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