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Development of design and construction technology for mixed structures utilizing newly developed wood-based

materials
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Damper connection behavior and structural performance evaluation of RC buildings with damper attached by
indirect joining method
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Proposal and structural performance evaluation of rational utilizing method of damper in concrete composite
structures frame

(WFZEHIRE SRS ~4Fn 3 A1)
BREHITRE FEERGEL A T L= FAEAGEE M K

K5 EASE: )08 i3

a7 U — FREMICHIRY =zl Bidte Z & MR ZEMEOHRICAD THLICHEDL LY, #HETEA
DIFEVT X D IR RO E BAFHIED 72N 2 & | L SN TR EHEN W Z L2 E OB NG, iR v
NI T LHIER SN TORVOREETH D, AWZETIE, BB LES G - BRI VRS R —%
BEANCIEM LIzay 7 ) — FREMICOWT, &R & REMRT 21T 2 OBIED 5585 L O IR
REWLNCT D & & bIT, WEMREIIEZ BT D,

TRIEHFEEIEZ, 27 V= FREHEIZBNT, F o —2BHICEESE D FIEL LT, ¥ 3— it
SRS AL - GRORAEITOE L7 RC B /L& R RIT, RS VX —fifiEft & RC PR DA TREF AT 21T\, £ D
PR AR LT,

ST, 37 Y = FREMICET 27 0 " —0BETEARC, BE, BIRT). B T AR L O ST A
—ZZHR L, LVEAEIERN T 2 EZ R L. MEMEREHE 21T > TETH D,

AEEBEZEALEEREEDT—2N—XIZHY S5

A Study on Database of Reconstruction Housing Utilizing Complexed Wood Structure
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A study on the development of rapid assessment method of buildings after an earthquake and its related data
platform
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Development of a tool for the communication which improves the durability of the wooden house.
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The purpose of this research is to raise the durability of the wooden house. To improve the durability of the
wooden house, it was investigated about waterproofness of a wall and a roof. Technical information to a resident

was put in order and a tool was made.
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Study of the influence of the difference of the steel grade on structural performance of steel
beam-to-column connection
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Structural Standards Division

In recent years, Securement of structural performance which is function continuation in the building after
earthquake is being recognized as an important social request. It's necessary to evaluate the relation between the
performance of the structure material and the performance of the structural member in order to grasp structural
performance of a building. The basically structural performance of steel such as uniform elongation and yield ratio
are different, when steel grade is different However, there are almost no technical data about the influence
uniform elongation and yield ratio on the performance of the steel member. So It's necessary to create technical

data of structural steel.

In this study, in order to evaluate the affect the difference of the steel grade on the deformation capacity of steel
beam, cyclic loading tests of beam using 4 kinds of steel grade(SN400B, SN490B, TMCP385B, SA440B) and

material tests were conducted.
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Advancement of the Hazard Evaluation Method for Building-to-building Fire Spread

REIMFITE Bk FEYEMF I
Building Department
Fire Standards Division

FEMNEE
Senior Researcher

(WFFEHA SRk 30 4 fF ~ D Fn o e fE)
A =16
HIMOTO Keisuke

Two independent vulnerability functions are developed for assessing the resistance performance of buildings
against fire spread using the 2016 ltoigawa fire data. One is the vulnerability functions that assesses the fire
spread probability based on the radiant heat flux from adjacent fire involved buildings whose model parameters
are determined based on the fire record. The other is the vulnerability functions that assesses the fire spread
probability by comparing the equivalent fire duration and the fire resistance time of the exterior building member
under the heating from the ISO standard fire curve. The agreement between the calculated fire spread probability
and the ratio of fire spread in the 2016 Itoigawa fire was reasonable for both of the vulnerability functions.
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Rationalization of verification and fire resistance tests methods for building elements
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Fire resistance test methods for building elements, such as ISO834 series and JIS A1304, have been published.
They are partially modified and adopted as a verification test method in ministerial approval system based on the
Building Standards Law. Fire-resistive structures are required to maintain its performance until the end of a fire.
However, the test methods do not include a specific procedure and test conditions for cooling phase in a fire.

The objective of this study is to accumulate experimental data on fire resistance tests and compartment fires,
which are required to define standard test methods for the cooling phase of a fire. Through analytical and
experimental studies conducted, air supply from burners and velocity distribution of hot gases in a furnace affect

glowing char and temperature decrease in furnace.
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Design and Implementation of active fire prevention systems for external fire hazard
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Calculation method of external flame height is developed considering excess fuel gas ejected from fire
compartment. Oxygen consumption ratio plays important roll on both fire temperature development inside
compartment and the flame height outside compartment. So these needs to be evaluated as interlocking gear. Fire
experiments with various ventilation factor and heat release rate to validate the proposed method, and the oxygen
consumption ratio is validated to 0.85 under ventilation-limited condition. Then, the external flame height, in other
word, required balcony length is estimated for various design condition. Secondary, to minimize balcony length and
give design flexibility, the radiation reduction effect of external sprinkler system is evaluated experimentally

considering installation on windows and eaves.
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Development of fire resistance design for steel construction buildings oriented toward limit state
design method
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There are several methods to provide the safety factor in fire resistance design of steel construction buildings,
such as the allowable stress design, load factor design, and limit state design. The present recommendation of
fire resistance design for steel buildings from AlJ is similar to allowable stress design. It is simple to handle the
safety factor, but the reliability of overall design system is not clear.

This study comprehensively grasps the uncertainties about fire behaviors, mechanical and thermal
characteristics of building materials at high temperatures, and the behavior of building elements and frames. The
objective of this study was to develop a limit state design method for steel structure in a fire that can achieve a
certain performance level through achieving experimental and analytical studies.
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Technical Development for the Effective Utilization of Existing Buildings by Rational Regulations on
Fire Safety and Evacuation and Others
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Facilitation of the usage change and the renovation of the valuable existing buildings, including historic building,
by rational regulations on fire safety, evacuation and zoning is required to utilize effectively as the core for the

regional vitalization and sightseeing promotion.

To resolve these issues, we carried out the comprehensive technological development projects, Technical
Development for the Effective Utilization of Existing Buildings by Rational Regulations on Fire Safety and Evacuation
and Others. In this report, we introduce the outline of the research results.
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Numerical simulation of oil-spilt fire from a petrochemical complex and fire damage estimation of Tsunami
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Development of technologies to improve and renovate equipment to maintain the sufferers’ health
and secure safety in a shelter
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It is necessary to take measures to development of living environment for evacuation shelters. However, when
setting up evacuation shelters, it is necessary to consider individual circumstances such as regional
characteristics. Existing evacuation shelter guidelines may not always provide sufficient information on specific

maintenance and repair methods.

The purpose of this study is to propose concrete methods for each evacuation shelter to secure the living

environment, based on the situation of each shelter site.

We set three target levels for securing the evacuation shelter functions, based on the results of the evacuation
shelter survey. It is summarized that the capacity, cost, and considerations for operation of various facilities

required to meet each level.
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Development of general design method of lighting equipment using new spatial brightness index

IR Rl AEENT e
Building Department
Equipment Standard Division

EEAEE
Senior Researcher
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YAMAGUCHI Hideki

In recent years, a variety of new space brightness indexes based on luminance distribution of a visual field have
been proposed instead of horizontal illuminance. However, in using these new brightness indices for lighting
design, there remain problems to be solved, such as the necessity of a detailed luminance distribution simulation

and the unification of design target values.

In this study, based on several recently proposed brightness evaluation indices, we examined a method to
simplify index calculation. By confirming the scope of application of the simplified index and examining the design
target level, it was compiled as information on the development of a basic design method for lighting equipment

based on the new space brightness index.
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Development of a new method for predictive calculating the heavy-weight floor impact sound
pressure level of CLT structural buildings
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The Act on the Promotion of the Utilization of Wood in Public Buildings was enforced in 2010 in Japan. The
promotion of use of wood can contribute to reduce CO2 emissions and to the prevention of global warming etc. As
this Act, a public building in a low layer is supposed to attempt making to timber construction. It is expected that
the building such as a house comes to be made from wooden. Moreover, measures are being taken to use
Japanese wood. For effective use of the Japanese wood, mainly Japanese cedar, CLT (Cross Laminated Timber)
was standardized by JAS (Japanese Agricultural Standard) as a building material.

A floor impact sound insulation is often objection or trouble in building. A performance of sound insulation of
timber building usually has inferior than of concrete construction building. In this study, the purpose of
development of a new method for predictive calculating the heavy-weight floor impact sound pressure level of CLT
structural buildings. | found that the effect of the dry-type double floor structure with rubber vibration insulator on
the heavy-weight floor impact sound insulation. Furthermore, comparison was made with the reduction of
transmitted floor impact sound level obtained in other experiment building.
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Development of spaciousness prediction system and design tool based on 3D luminance mapping
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Development of Quick Assessment Technology of Disaster Base Building after Earthquake
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Development of evaluation technology on exterior and waterproofing membrane coating for long-life repairing of
existing RC members
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Utilized of BIM date for work-saving and development in building project management
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Study on seismic design method for glulam structural joint based on inelastic displacement concept
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Study on seismic torsional response of ceilings
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In regards to seismic response of ceilings, maximum floor acceleration and floor response spectrum have been
studied by many researchers. But characteristics of seismic torsional responses of ceilings have not been clarified
yet. In this research, seismic torsional responses of ceilings are investigated. A structural frame for investigating
the response of ceilings is assumed to be linear without irregularity. Ceilings are also assumed to be linear but
with plan irregularity. Characteristics of seismic torsional responses of ceilings are clarified comparing with those

of structures directly supported by the ground.
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