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STAFFS 

 

Architectural Planning / City Planning 

 

Kenji TAKEMIYA     Professor / Dr. Eng. 

Architectural Planning, Facility Planning (Health care, Welfare and Education), Environmental Behavior 

Rm.9-869，+81-42-677-2795 takemiya-kenji@tmu.ac.jp 

 

Tohru YOSHIKAWA     Prof. / Dr.Eng. 

City Planning, Spatial Analysis, Geographical Information System 

Rm.9-868, +81 42 677 2813 yoshikawa-tohru@tmu.ac.jp 

 

Motoki TORIUMI     Associate Professor /Dr. in France (Urban Studies)  

Urbanism in Paris (from the Renaissance to today)  

Rm.8-867, +81 426 77 2812, 

 

Masumi MATSUMOTO     Assistant Professor/BHE 

Housing Studies, Gerontology, Life History 

Rm.9-877, +81 42 677 1111 Ext.4788 

 

Ryo SANUKI     Assistant Professor/Dr. Eng. 

Urban Planning / Spatial Analysis, GIS, Public Facility Management 

Rm.9-875, +81 426 77 1111 Ext.4786 

 

 

Architectural Design and History 

 

Masao KOIZUMI     Prof. / Dr. Eng. 

Design Practice, Architectural Design, Design Methodology  

Rm. 9-872, +81 42 677 2817 koizumi@ecomp.metro-u.ac.jp 

 

Yoshihiko ITO     Associate Professor／Dr. Eng. 

History of Western Architecture 

Rm.9-870 +81 42 677 1111 Ext. 4781  yoxito@tmu.ac.jp 

 



Jun INOKUMA     Assistant Professor /M.Eng.  

Architectural Design, Theory of Architectural Design  

Rm.9-732,+81 42 677 1111 Ext.478 

 

Akira KINOSHITA     Assistant Prof. /M. Eng. 

Theory of Architectural Design, Architectural History, Architectural Design 

Rm.9-827 +81-426-77-1111 Ext. 4763 

 

 

Construction Management and Building Materials 

 

Yoshinori KITSUTAKA     Professor / Dr. Eng.  

Building Materials, Environmental Materials, Durability Evaluation  

Rm.9-775, +81 42 677 2797 kitsu@tmu.ac.jp 

 

Makoto TSUNODA     Prof. /Dr. Eng. 

Management and Organization of the Building Process, Building System Design, 

Durable Building System, 

Rm.9-767, +81 42 677 2807 

 

Yoichiro KUNIEDA     Assistant Professor / Dr. Ph.D.  

Building Materials, Building demolition, Construction and demolition (C&D) waste recycling  

Rm.9-730, +81 42 677 1111 Ext.4726 ykunieda@tmu.ac.jp 

 

 

Structural Engineering 

 

Kazuhiro KITAYAMA     Prof. / Dr. Eng. 

Reinforced Concrete, Seismic Design, Earthquake Engineering, Seismic Retrofit 

Rm.9-771, +81-42-677-2802 kitak@tmu.ac.jp 

 

Jiro TAKAGI     Associate Professor / Ph.D.  

Structural Design, Steel Structures, Structural System Development  

Rm.9-774,+81 42 677 1111 Ext.4798,jtakagi@tmu.ac.jp 

 

 



Toshikazu KABEYASAWA     Associate Professor／Dr. Eng. 

Building Disaster Prevention, Earthquake Engineering, Reinforced Concrete 

Rm.9-773, +81 426 77 2800 Ext.4741 tosikazu@tmu.ac.jp 

 

Noriko TAKIYAMA     Associate Professor / Dr. Eng. 

Timber Engineering, Dynamics of Structure, Regenerative Preservation of Built Environment 

Rm. 9-772, +81 42 677 2801 norikot@tmu.ac.jp 

 

Kazushige YAMAMURA     Assistant Professor / M.Eng.  

Structural Engineering, Load and External Force  

Rm.41-131, +81 42 677 1111 Ext.469 

 

 

Environmental Engineering 

 

Akihiro NAGATA     Professor／Dr. Eng. 

Building Environmental Engineering, Hygrothermal Environment, Building Simulation 

Rm.9-769, +81 42 677 2804  ngt@tmu.ac.jp 

 

Masayuki ICHINOSE     Associate Professor / Dr. Eng. 

MEP, Urban and Architectural Environment, MEP System Development and Commissioning 

Rm. 9-770, +81 42 677 1111 Ext.4744  ichinose@tmu.ac.jp 

 

Masayuki OGATA     Assistant Professor / Dr. Eng. 

Architectural Environment, Infection Control, Indoor Air Quality, Thermal Comfort, Energy 

Rm. 9-743, +81 42 677 1111 Ext.4732  mogata@tmu.ac.jp 

 

 



OVERVlEW OF RESEARCH ACTlVlTlES 

 

Architectural Planning / City Planning 

 

Kenji TAKEMIYA 

(1) Study on architectural planning of medical facilities 

Kenji Takemiya 

Medical facilities are constantly changing in response to advances in medical technology and

 changes in the medical system. This series of studies aims to clarify the current status and

 problems of medical facilities. This year, remarkable results have been achieved at the follo

wing research assignments. 1) Space dedicated to medical staff in hospital, 2) Palliative care

 unit, 3) Convalescent rehabilitation ward, 4) Emergency department in hospital, 5) Intensive

 care unit, 6) Neonatal intensive care unit, 7) Management department in hospital 

 

(2) Study on architectural planning of community facilities 

Kenji Takmeiya 

1) We conducted a similar survey to the community center in Tama City, which was conduc

ted in 2019, to clarify the changes in facility usage after spread of COVID-19. 

2) We conducted a similar survey to the community center in Musashino City, which was c

onducted in 2018/2019, to clarify the changes in facility usage after spread of COVID-19. 

 

(3) Research on welfare facilities for children and the elderly 

Kenji Takemiya 

1) In Japan, the number of facilities for preventive care is increasing. We conducted an inte

rview survey on facility management and usage of healthy elderly day services in three pref

ectures, Tokyo and the Tokyo metropolitan area. We have summarized the planning requirem

ents for facility planning. 

2) Seiji Nii Architect & Associates has been working on the design of facilities aiming for 

coexistence with the community. We collected materials for the child welfare institution desi

gned by them, conducted an interview survey, and clarified the characteristics of the design 

method of them. 

 

These studies are to be published in Summaries of Technical Papers of Annual Meeting, AI

J. 

 



Tohru YOSHIKAWA 

Theoretical Study on Compactness of Cities 

Tohru YOSHIKAWA 

In Japan, urban policies for compact cities are being conducted considering the decrease in 

population, the lower birth rates, the aging society and the serious global environmental issues. 

Considering this situation, the study explored what is the compactness of cities. In this fiscal year, 

the project deepened the method to quantify walking accessibility considering vertical movement 

using GIS, and examined the possibility of application to new transportation systems and monorails 

as analysis objects. 

 

Development of the evaluation method for the existing building stock on the basis of location 

Tohru YOSHIKAWA 

It is the problem important to our country, which is leaving for the low birthrate and aging society, to 

utilize a large quantity of buildings accumulated after the war as effective social property. To this end, 

methods easy to use for evaluating the existing building stock easily would be effective. Therefore, 

this study aimed at the development of the method to evaluate existing stock buildings based on the 

location. Especially in this fiscal year, this project analyzed regional fairness when consumer 

surpluses and the number of visitors were applied to Tama New Town as evaluation indexes of the 

social benefit on the facilities whose utilization rate decreases by distance. 

 

 

Motoki TORIUMI 

 

 

Masumi MATSUMOTO 

Studies on Regeneration and Revitalization of New Towns 

Masumi MATSUMOTO 

Tama New Town is the largest new town developed over 40 years ago in Japan. This series of 

studies aims to research and develop the methods for regeneration and revitalization of living 

environment of new towns, mainly exemplified by Tama New Town. 

1) Research on housing conditions and lifestyles in Tama erea.  

2) Studies on governing body of an old condominium apartment. 

3) Studies on community activities initiated by women residing in Tama New Town. 

 

Studies on Sustainable Living of Elderly People in their Local Communities 



Masumi MATSUMOTO 

This series of studies aims to research on the living environment of elderly people who continue 

to live in the same community, and to research and develop supporting systems for such people.  

 

Studies on the Positioning of Interior Design in Housing Design Processes 

Masumi MATSUMOTO 

Conducted hearings to architects on the design making processes relating to housing designs. 

 

 

Ryo SANUKI 

I am conducting urban planning and urban analysis research using city space analysis method and 

GIS. I’m also studying Public Facility Management with other researchers or staff from various 

municipalities. 

 

 

Architectural Design and History 

 

Masao KOIZUMI 

(1) Research on public space in urban area. 

Masao KOIZUMI  

We proposed a new urban public space on an occasion of exhibition of urban space.  

 

(2) Research on sustainable residential environment under aging society. 

Masao KOIZUMI  

We researched the planning methods of community facility based on mutual and public 

assistance under aging and low birth-rate society. 

 

(3) Research on revitalization of downtown area 

Masao KOIZUMI  

We researched and proposed about new urban design methods, such as utilization of abandoned 

houses, improving contents for visitors, information transmission to local residents, on 

declining downtown area of local city. 

 

 

 



Yoshihiko ITO 

A Study on the Architectural and Urban Impact of the Transformation of Islamic Cities into 

Christian Ones in the Medieval Iberian Peninsula 

Yoshihiko ITO 

This study focuses on the transformation of Islamic cities and architecture in the Iberian 

Peninsula, which was conquered by Christians between the second half of the 11th century and the 

end of the 15th century. In particular, the focus was on the Great Mosque of Cordoba, a Friday 

mosque founded by the Umayyads at the end of the 8th century, which was gradually reconstructed 

as a cathedral after the transition from Islamic to Christian rule. 

 

 

Jun INOKUMA 

 

 

Akira KINOSHITA 

Analyses on Composition of Modern and Contemporary Architecture 

Akira KINOSHITA  

One of the main purposes of architectural design research is to clarify morphological principles that 

give birth to architectural beauty. For this purpose, it is important and effective to abstract 

compositional principles and compositional methods from existing architectural works and to 

examine the design principles. In the academic year of 2020, I have done a field work to see some 

important examples of modern and contemporary architecture in Aomori.  

 

Development of Architectural Design Method 

Akira KINOSHITA 

In architectural design research, it is also important to apply design principles and compositional 

methods abstracted by analyses to actual architectural design works. Thereby theory and practice, in 

other words, basic research and high-level application would be synthesized. In the academic year of 

2020, relations between theory and design practice were pursued through a design works of three 

master program students. 

 

Research on Design of Architectural Conversion  

Akira KINOSHITA 

It is becoming one of the crucial social subjects in the architectural field of Japan to find out various 

methods to revitalize the existing building stocks. Among these methods, architectural conversion is 



particularly useful and important. For more than 10 years, I and my research associates have made 

research survey on architectural conversion abroad. In the academic year of 2020, we published 

research results on the cities of Taiwan and Canada in some periodical journals. We also made trips 

to investigate converted buildings in Aomori in October. 

 

Study on Landscape Architecture and City in Early Modern Period 

Akira KINOSHITA 

In the academic year of 2020, the geometrical composition of Sir John Vanbrugh’s architectural 

works was examined. The geometrical composition of Vanbrugh’s works has been said to create a 

dynamic impression. To analyze such aspect of the building “motion parallax”, a concept of visual 

effect in the field of cognitive science was referred. As the result of analysis, it was clarified that 

certain composition creates optical illusion of movement. And the possibility of Vanbrugh’s 

intentional manipulation of dynamic composition was inferred.  

 

 

Construction Management and Building Materials 

 

Yoshinori KITSUTAKA 

Influence of High Temperature Heating on the Fracture Properties of Concrete Mixed with Different 

Coarse Aggregate  

Yoshinori KITSUTAKA  

Since concrete subjected to high temperature heating can suffer strength loss, it can also be 

prone to cracking. However, there have been few reports on cracking in concrete under the effect of 

high temperature heating. This paper reports on the influence of coarse aggregate types on the 

fracture properties of concrete subjected to high temperatures up to 800°C by using the poly-linear 

tension softening inverse analysis. Findings are, 1) the fracture surface areas affected by high 

temperature heating linearly increase as the temperature rises, 2) the maximum load of sandstone on 

the L-CMOD curve scarcely changes up to 300C whereas those of other specimens are highest at 

100C, 3) the tension softening curves express generally decreasing cohesive stress with the increase 

in the COD, the reductions in the cohesive stress of sandstone, granodiorite, and chert take on 

similar trends, but that of limestone is slightly faster than the other concrete specimens, 4) at a 

heating temperature of 100C, the initial cohesive stress of sandstone, granodiorite, and chert 

slightly increase and that of limestone slightly decreases. At higher temperatures, the initial cohesive 

stress decrease. 5) up to a heating temperature of 300C, the fracture energy of all specimen 

increases but then tends to decrease as the heating temperature increases. 

 



Study on Xonotlite‐Based Autoclaved Lightweight Aerated Concrete with Cementitious Materials 

Yoshinori KITSUTAKA and Yoichiro KUNIEDA 

Autoclaved lightweight aerated concrete (ALC) is a building material with tobermorite as the 

major constituent mineral, and made by Portland cement, silica and lime. On account of the most 

striking characteristics of thermal insulation properties and fire resistance, ALC is widely used as 

walls, floors and roofs. Tobermorite and xonotlite are well known as typical calcium 

silicate hydrates, in particular, xonotlite has long been used as a heat insulating material for high 

temperatures. However, it was difficult to synthesize xonotlite using cement because aluminum ions 

were the factor of inhibiting xonotlite formation and its crystal growth.  The authors are aiming to 

manufacture xonotlite-based ALC using cement as a raw material in order to further improve the 

thermal stability of ALC. So far, we have studied the autoclaving conditions for the synthesis of 

xonotlite. In addition, we proposed a method to understand the state of xonotlite formation by 

measuring the heat shrinkage by thermomechanical analysis (TMA). In this study, the mixing, 

casting and autoclaving conditions for the production of xonotlite-based ALC were examined. 

 

Development of Risk Estimation System for Building Exterior Wall Repair  

Yoshinori KITSUTAKA, Yoichiro Kunieda 

With the aim of extending the life of buildings from an environmental and economic point of view, it 

is of great importance to estimate the future loads for building repairment. Therefore, in this study, 

aiming at risk estimation throughout the life cycle in building repair, we grasped the pollution 

properties and physical characteristics of the outer wall of the building and proposed an estimation 

method by particle method analysis. Specifically, in December, we conducted a field survey of the 

wall surface with three approaches; i) the degree of pollution from image analysis, ii) the surface 

texture with a contact angle meter and 3D scanner, and iii) the rainwater flow rate distribution at 

multiple locations using a flow meter. In addition to this, the simulation of particle analysis was done 

by incorporating the data obtained by the 3D scanner into 3D CAD data with ParticleWorks. It 

became possible to visualize rainwater behavior and estimate theoretical physical quantities. 

 

Method for Estimation of Exterior Tile Detachment 

Yoshinori KITSUTAKA, Yoichiro Kunieda 

There is concern that the exterior tiles will be detached due to deterioration over time, and the risk of 

peeling off due to external forces such as earthquakes will increase. In this study, we proposed a 

method to estimate the stress distribution and displacement at the joint mortar part due to the 

detachment properties of the exterior tile. An impact testing machine is used to generate a dynamic 

load on a tile specimen that has been artificially detached, and a 3D scanner is used to measure the 

residual displacement, thereby experimentally clarifying the load-residual displacement correlation. 



We also developed a stress and peeling amount estimation tool at tile joints using the programming 

language Python. The accuracy of estimation with the tool was examined by comparing with the test 

piece results. 

 

 

Makoto TSUNODA 

Studies on Housing Production System allowing the Residents to Participate in Construction 

Makoto TSUNODA 

Residents may participate in housing construction. This allows you to customize your 

home in own way and stimulates the distribution of pre-owned homes. It also helps with measures 

against vacant houses. These acts were called DIY (Do It Yourself). Currently, it has become popular 

due to the expansion of tools and materials and the introduction of technology through SNS. The fact 

that the work done by specialized contractors has become more familiar is also considered to be one 

factor that reminds us. In order to establish housing production in which residents participate, it is 

necessary to build assistive technologies that allow partial participation. For example, it is important 

to remove barriers to resident participation and lower the hurdles for participation. 

In this year, we presented a business system model of resident participation based on the 

degree of resident's involvement in construction work such as ordering, schedule adjustment, and 

technical capabilities. When incorporating client construction, it is necessary to clarify the scope of 

responsibility of the parties involved. We pointed out that the timing of delivery will be one of the 

important demarcation factors. 

 

Research on Building System Design for Renovation in Buildings Stock.  

Makoto TSUNODA 

In recent years, many performance improvements have been implemented through 

renovation as one of the means for long-term use of buildings. In new construction, we use various 

construction methods to meet the required performance. However, in the renovation, there is a 

completely different condition that the existing state exists. Therefore, the contents of the 

construction method will reflect the functions of the components that are not seen in new 

construction. As a result, a relationship can be found between the role of the members and the 

performance improvement in each renovation construction method. Especially in renovation, it is 

often practiced under a wide range of requirements and limited conditions. Therefore, it is 

considered that the contents of the construction method are directly reflected in the constituent 

members. 

In this year, we focused on the cleaning work inside the glass atrium space and clarified 

the effect of equipment and devices that perform daily work on the internal design. The glass support 



method is related to the fitting of the cleaning equipment, which has a considerable influence on the 

appearance from the inside. On the other hand, it was made inconspicuous due to the design 

ingenuity of changing the color and size of the support member.  

In addition, the impact of the plan renovation of a wooden private house on the opening 

components was clarified from the viewpoint of construction plan.  

 

Studies on methodology of the building improvement to be compatible with value of property and 

utility. 

Makoto TSUNODA 

Buildings that are still usable are often removed for some reason. There are various 

reasons for removal, such as the performance at the time of completion cannot be maintained and the 

way the building is used has changed. There are various reproduction methods to solve these 

situations. To improve the asset value when extending the life of an existing building, there are 

maintenance and improvement of various performances. The addition of new performance that has 

not been possessed until now is also targeted. Similarly, in order to improve the utility value, in 

addition to changing the state of the building itself, it is also required to change the function of how 

it is used. These two value enhancements are not independent of each other. Therefore, a program for 

architectural regeneration should be devised in consideration of the trade-off between the two. 

Nowadays, various reproduction methods such as renovation and conversion can be seen, but the 

reproducibility is low in addition to the strong individuality as an architecture. Therefore, the 

purpose is to construct a more general methodology that includes multiple value enhancements to 

further promote future architectural regeneration. 

In this year, we focused on the secular change of common facilities in condominiums, and 

grasped the actual conditions of changes in usage, composition of common facilities, and changes in 

rules. In addition, we clarified various problems of common facility management in the current 

condominium management and searched for the requirements necessary for a management and 

operation method that can respond to future changes over time. It was clarified that the common 

facilities themselves have not changed in response to changes in the resident class and the area 

around the condominium over time. It was also shown that the change of shared facilities includes 

effective utilization by adding functions and improvement by changing functions. 

Furthermore, in the management of condominiums centered on shared facilities, it was 

pointed out again that it is necessary to take a utilization method for secular change based on 

ingenuity of information sharing and community formation not only by the board of directors but 

also by all residents. 

 

 



Yoichiro KUNIEDA 

Study on Xonotlite‐Based Autoclaved Lightweight Aerated Concrete with Cementitious Materials 

Yoshinori KITSUTAKA and Yoichiro KUNIEDA 

Autoclaved lightweight aerated concrete (ALC) is a building material with tobermorite as the 

major constituent mineral, and made by Portland cement, silica and lime. On account of the most 

striking characteristics of thermal insulation properties and fire resistance, ALC is widely used as 

walls, floors and roofs. Tobermorite and xonotlite are well known as typical calcium 

silicate hydrates, in particular, xonotlite has long been used as a heat insulating material for high 

temperatures. However, it was difficult to synthesize xonotlite using cement because aluminum ions 

were the factor of inhibiting xonotlite formation and its crystal growth.  The authors are aiming to 

manufacture xonotlite-based ALC using cement as a raw material in order to further improve the 

thermal stability of ALC. So far, we have studied the autoclaving conditions for the synthesis of 

xonotlite. In addition, we proposed a method to understand the state of xonotlite formation by 

measuring the heat shrinkage by thermomechanical analysis (TMA). In this study, the mixing, 

casting and autoclaving conditions for the production of xonotlite-based ALC were examined. 

 

 

Development of Risk Estimation System for Building Exterior Wall Repair  

Yoshinori KITSUTAKA, Yoichiro Kunieda 

With the aim of extending the life of buildings from an environmental and economic point of view, it 

is of great importance to estimate the future loads for building repairment. Therefore, in this study, 

aiming at risk estimation throughout the life cycle in building repair, we grasped the pollution 

properties and physical characteristics of the outer wall of the building and proposed an estimation 

method by particle method analysis. Specifically, in December, we conducted a field survey of the 

wall surface with three approaches; i) the degree of pollution from image analysis, ii) the surface 

texture with a contact angle meter and 3D scanner, and iii) the rainwater flow rate distribution at 

multiple locations using a flow meter. In addition to this, the simulation of particle analysis was done 

by incorporating the data obtained by the 3D scanner into 3D CAD data with ParticleWorks. It 

became possible to visualize rainwater behavior and estimate theoretical physical quantities. 

 

Method for Estimation of Exterior Tile Detachment 

Yoshinori KITSUTAKA, Yoichiro Kunieda 

There is concern that the exterior tiles will be detached due to deterioration over time, and the risk of 

peeling off due to external forces such as earthquakes will increase. In this study, we proposed a 

method to estimate the stress distribution and displacement at the joint mortar part due to the 

detachment properties of the exterior tile. An impact testing machine is used to generate a dynamic 



load on a tile specimen that has been artificially detached, and a 3D scanner is used to measure the 

residual displacement, thereby experimentally clarifying the load-residual displacement correlation. 

We also developed a stress and peeling amount estimation tool at tile joints using the programming 

language Python. The accuracy of estimation with the tool was examined by comparing with the test 

piece results. 

 

Optimization of Dismantling Waste Recovery with Algorithms 

Yoichiro Kunieda 

Unlike during construction, the demolition waste generated during building demolition is difficult to 

collect as a single waste type due to the scattering of rubble and the mixing of members. As a result, 

those wastes are sent to an intermediate treatment plant as contaminated waste It has become a major 

problem in the industry as an environmental and economic burden. Therefore, in order to reduce the 

environmental and economic burden during waste collection and treatment, we proposed the 

optimization of collection efficiency using a mathematical algorithm in this study. By applying the 

clustering and k-means method to the runway for waste recovery at the time of recovery and 

comparing the recovery methods for each grade in 3D-CAD. The amount, composition, recovery 

location of the recovered waste can be estimated over time. Furthermore, by referring to the waste 

treatment costs and recycled material prices in the five regions of Japan (South Kanto, Hokuriku, 

Tokai, Kinki and Kyushu), it has become possible to propose optimization based on regional 

characteristics by comparing costs. 

 

 

Structural Engineering 

 

Kazuhiro KITAYAMA 

1. Axial Collapse Mechanism for Reinforced Concrete Corner Column-Beam Joint Failing in 

Joint Hinging 

KITAYAMA Kazuhiro and Jin Kiwoong (Meiji University) 

 Collapse of buildings is induced by a loss of ability for sustaining vertical loads due to 

dead and live loads. These vertical loads are carried mainly by columns, which are divided into two 

parts, i.e., a region along clear height and its upper and lower beam-column joint regions. Collapse 

of reinforced concrete (R/C) buildings subjected to past earthquakes has occurred in Japan by a sway 

mechanism in a particular story caused by column shear failure or flexural failure at a top and 

bottom of columns. Many buildings, however abroad, suffered collapse due to a loss of axial load 

capacity at beam-column joints (Moehle 2003, Park and Mosalam 2013). Those buildings had 

unconfined beam-column joints without hoops or small column sections, being different from usual 



R/C buildings in Japan. 

 However, almost the whole collapse occurred in Japan for a R/C five-story city office 

building during Kumamoto Earthquake in 2016 due to axial failure at beam-column joints located in 

a perimeter frame (Mukai 2016), which was designed according to old seismic provisions in Japan. 

Beam-column joints in the building seemed to fail in joint-hinging prior to axial failure (Saito, 

Mukai and Shiohara 2018).  

A concept of the joint-hinging failure at a R/C beam-column joint was proposed by 

Shiohara in 2008. While laboratory tests were begun to investigate the mechanism in detail, a 

process leading to axial failure from joint-hinging failure in a beam-column joint is not studied 

except for a few studies such as horizontal load reversal tests to plane exterior beam-column 

subassemblage specimens under varying axial load (Murakami and Maeda et al. 2017). Actual 

buildings are subjected to three-directional excitations during an earthquake. A laboratory test was 

conducted to simulate such actual conditions using a three-dimensional (3D) corner column-beam 

subassemblage specimen with code-satisfied joint hoops subjected to horizontal bi-directional loads 

and constant axial load (Katae and Kitayama 2015). In the test, buckling of column longitudinal bars 

in a beam-column joint region was indicative of joint axial failure. Hassan and Moehle in 2012 and 

2013 investigated the limit drift of a R/C frame reaching joint axial failure.  

 This study, therefore, aims to reveal a mechanism leading to joint axial failure from 

joint-hinging failure in R/C frames under three-directional earthquake excitations, and estimate the 

limit drift capacity at joint axial failure for the building. Three 3D corner column-beam 

subassemblage specimens were tested statically under horizontal bi-directional load reversals and 

varying axial load. Vertical axial load applied to an upper column was varied from tension with an 

axial stress ratio of 0.20 to compression with that of 0.13. A number of column intermediate 

longitudinal-bars and a diameter of column longitudinal bars were chosen as test parameters. 

Column intermediate longitudinal-bars are conceived to play an important role to prevent 

joint-hinging failure and sustain column axial load. Concrete compressive strength was 

approximately 67 MPa. 

 All specimens reached the peak lateral capacity due to joint-hinging failure at a story drift 

angle of 1.5%, and thereafter the lateral-load-carrying capacity descended. Axial collapse at a 

beam-column joint occurred due to a loss of ability for sustaining column compressive load at a 

story drift angle of 3% or 4% for the 3D subassemblage with every one or two column intermediate 

bars of a 16mm-diameter respectively, placed at a perimeter zone of the square column section. 

Axial collapse in a corner column-beam joint was accelerated by column axial load varying from 

tension to compression and bi-lateral cyclic reversed loads. Crash of joint concrete and local 

buckling of column longitudinal bars within the joint, placed along column two faces without 

framing beams perpendicular to each other, caused an abrupt inclination of the upper column to the 



lower column, inducing a loss of ability for sustaining vertical load. 

 When keeping a diameter of column longitudinal bars constant, an increase in a number of 

column intermediate bars from one to two arranged in an each column face contributed to increasing 

the story drift angle at the onset of column bar buckling from 2% to 3%, enhancing lateral drift 

performance for the 3D subassemblage and delaying axial collapse at a corner column-beam joint. In 

contrast, when a total amount of column longitudinal bars is almost equal, even if a number of 

column intermediate bars increases, a smaller diameter of column longitudinal bars caused 

premature yielding of both column intermediate bars and joint hoops, and eventually remarkable 

joint damage. This gave a disadvantage for avoiding joint axial collapse. 

 

2. Evaluation of Flexural Crack Width for Reinforced Concrete Beam 

KITAYAMA Kazuhiro 

 Flexural crack widths for a reinforced concrete (R/C) beam subjected to pure bending 

moment can be predicted by the quick evaluation method proposed by Suzuki and Ohno in 1981. 

The proposed method deals with the R/C beam under stable crack propagation. Suzuki and Ohno 

revealed, however, that the method can be also applied to the beam under unstable crack conditions. 

 Even if a shear force is provided to a beam with bending moment, a local region with a 

limited length along the beam having a sufficient shear span length can be regarded as being 

subjected to almost pure bending moment. In the study, a measured width of flexural cracks 

developed in a plastic hinge region at the beam end in cruciform beam-column subassemblage 

specimens was compared with that evaluated by the Suzuki and Ohno method. A shear span length 

in the beam was 1425 mm, and a length of a plastic hinge region was assumed to be equal to the 

beam depth, i.e., 400 mm or 250 mm. 

Beam-column subassemblage specimens used in the study were tested by Wang in 2011 

and Hu in 2019 in the laboratory. The specimens had a beam depth of 400 mm or 250 mm, and a 

beam longitudinal bar with a diameter of 13 mm, 19 mm and 22 mm. Concrete tensile strength and 

secant modulus corresponding to one-third compressive strength ranged from 2.7 MPa to 3.4 MPa, 

and 174 GPa to 205 GPa respectively. Flexural crack widths were measured by the digital optical 

scope. The crack at the beam-column interface was excepted in the study because the width is 

greatly influenced by the pull-out of beam longitudinal bars from a beam-column joint region. 

 An average space between flexural cracks within a plastic hinge region was scattered 

widely from 40 mm to 102 mm in the tests, while the evaluated crack space by the Suzuki and Ohno 

method was 125 mm approximately, which overestimated the test results. Measured average strain 

along a beam longitudinal bar when reaching a service limit state was equal to or two-thirds that 

estimated by the Suzuki and Ohno method, showing a good accuracy for the method. A service limit 

state corresponds herein to the loading state at a residual crack width of 0.2 mm under unloading. An 



average crack width measured at a service limit state was 0.65 to 1.36 times that estimated by the 

Suzuki and Ohno method, showing a wide scatter. 

 

3. Evaluation of Load-Deformation Backbone Curve for Beams in Precast Prestressed 

Concrete Exterior Beam-Column Unit Frame Assembled by Post-Tensioning Unbonded 

Tendons 

KITAYAMA Kazuhiro and Jin Kiwoong (Meiji University) 

 To build moment resisting frames, there is a promising construction method that precast 

concrete beams and columns are connected by post-tensioning unbonded tendons which pass 

through these members (called unbonded PCaPC frames). For an unbonded PCaPC exterior 

beam-column subassemblage, the backbone curve of load-deformation relationship can be predicted 

with a good accuracy using a macro-model proposed already by the authors under the condition that 

flexural ultimate strength of the beam is attained by concrete compressive failure at beam ends 

without yielding of unbonded tendons. Strength and deflection of the beam can be obtained by the 

model at a crack opening at the beam-column interface, an elastic limit state where the strain of the 

tendon on a tension side reaches the elastic limit and an ultimate limit state to reach cover-concrete 

crushing. 

 For an unbonded PCaPC exterior beam-column subassemblage, the elongation and forces of 

the tendons on a tensile side are larger than those on a compressive side. Therefore, the tendon strains at 

the tensile and compressive side on the beam section were taken by the compatibility condition in the 

axial deformation between the beam and the tendon, as well as the force equilibrium between the 

concrete and the tendon. 

 Superiority of the evaluation method proposed by the authors was verified by comparison 

with evaluation results of previous methods proposed by Pampanin in 2001 and Tsuda in 2015. 

Strength and deflection at the ultimate limit state were predicted by the authors’ method with a good 

accuracy, whereas previous methods underestimated test results. 

A parametric study was conducted to understand the effects of critical design parameters 

on the performance limits. According to the parametric study, the key design parameters such as the 

tendon amount, initial prestressing level and tendon distance in a beam section can be rationally 

determined according to different performance demands. 

 

4. Decision Making Process to Preservation and Renovation for Kyoto Kaikan  

KITAYAMA Kazuhiro, TAKEMIYA Kenji, TSUNODA Makoto, KINOSHITA Akira and 

INOKUMA Jun 

 Renovation and activation for the Japanese modern architecture which is considered to be 

worth being preserved as cultural assets are now an important issue, concerned with sustaining the 



earth environment. Although a plan to conduct the renovation and activation for existent buildings 

should be determined through detailed discussions among many stake folders, the decision making 

process was not investigated sufficiently. The study, then, picked up the Kyoto Kaikan building 

which was designed by MAEKAWA Kunio, built in 1960 and renovated in 2015 to reveal the 

decision making process for the plan. 

 

 

Jiro TAKAGI 

 

 

Toshikazu KABEYASAWA 

A study on out-of-plane flexural strength of reinforced concrete walls 

A hydro static test is carried out on two reinforced concrete outer wall specimens at the outside 

laboratory of Assis Co., Ltd. The test specimens were 1/3 scale with identical reinforcement. One of 

two test specimens is strengthened by SRF fiber sheet to quantify the performance of strengthened 

reinforced concrete wall. Water pressure was provided by the general water supply. RC test 

specimen shows flexural failure with 6.0m water height, and SRF fiber sheet specimen flexural 

failure with 8.0m water height. The test result demonstrates the improvement of hydro-resistant 

performance of reinforced concrete walls by SRF fiber sheet strengthening. 

 

A study on base sliding behavior in a shaking test on a full-scale 10-story RC building 

The time history response analysis of shaking test on 10-story RC building with sliding base at 

E-Defense is carried out. The relation between base shear and sliding drift is idealized by bilinear 

model, in which the effect of bi-directional sliding, vertical ground motion, and uplift of the base 

foundation are considered. In any analytical model, the maximum story drift of the super structure in 

the analysis is consistent with the maximum story drift in the shaking test., while the residual or time 

history drift of the sliding base shows the different responses in between the test and analysis. 

 

A study on reduction of the pile moment in the building with sliding foundation 

The moment on the piles is evaluated with modified Penzien model. The superstructure has sliding 

base foundation and the moment reduces due to the sliding base. The maximum moment of the pile 

is recorded at the beginning of the base slide, and the reduction rate of the moment is not as low as 

the friction coefficient. This is due to the inertia force on the mat concrete foundation under the base 

foundation, the parametric study indicates this inertia force increases especially in low-friction 

sliding cases. 



A study on wave load on the columns using 3D VOF Simulation 

The wave pressure on the line of columns is evaluated by 3D-VOF simulation. For the wave 

pressure on two columns in row with certain interval, the existence of the backward column does not 

affect on the wave pressure on backside of the front column. For the wave pressure on the several 

columns in row with certain interval, the wave pressure on the front column is large and the wave 

pressure on other columns are identical in the simulation. 

 

 

Noriko TAKIYAMA 

Restoring Force Estimation of Japanese Traditional Wooden Structure with SASHIGAMOI 

Noriko TAKIYAMA 

According to regional characteristics and cultural differences, there are various specifications in 

SASHIGAMOI joint in Japan.  In the limit strength calculation which is one of calculation methods 

used in the seismic performance evaluation of traditional wooden residents, the shear forces of all 

earthquake resistant elements are simply added and the restoring force is given for each seismic 

element without considering the different detail of SASHIGAMOI joint.  In past study, to figure out 

the fracture mode and the restoring force characteristic, we per-formed cyclic loading test on 4 

specimens with same external dimension method but different joint shape.  Moreover, we also 

aimed to construct the evaluation formula to estimate the restoring force and compare with results of 

experiment.  From last year, to simulate the experiment, we modeled the specimens, and compared 

the results of simulation with the experiment to investigate the accuracy of the simulation.  And, we 

also tried to estimate the restoring force of wooden frame by the proposed estimation method.  In 

this year, based on past study, we tried to propose shear force of the frame with SASHIGAMOI 

controlled by axial force of SASHIGAMOI. 

 

Restoring Force Estimation of Existing Wooden Frame with Joints Reinforced by Aramid 

Fiber Sheet 

Noriko TAKIYAMA 

High-performance aramid fiber sheets are a new class of composite materials made up of weaved 

polyamide fibers.  In this study, the seismic performance and failure behavior of timber 

column–ground sill joints reinforced with aramid fiber sheets were investigated.  In a past study, we 

conducted many bending tests under cyclic loading for three column–ground sill specimens.  After 

reinforcing the specimens with aramid fiber sheets, the joint strength improved but was dependent 

on the method of attaching the sheet.  It was found that the seismic property is unstable because of 

many failure mode.  So, we proposed an improvement in the method of attaching the fiber sheet to 

the joint.  Then, we used vertical splitting sheet, to stabilize the failure mode and to improve 

deformation performance.  Therefore, we could control the failure of column-ground sill joints. 



From last year, we has kept to conduct the loading test of full-scale frame, to understand seismic 

property of frame.  In this year, we tried to constructed analysis model, and to estimate the shear 

force of the wooden frame reinforced by splitting aramid fiber sheet. 

 

Seismic Property of Traditional Wooden House in IPDGHB, Fukushima 

Noriko TAKIYAMA 

The Ouchi-Juku and Maesawa district of the inland Fukushima prefecture, which was registered as 

an IPDGHB (Important Preservation District for Groups of Historic Buildings), contains many 

traditional thatched houses.  A low-five-intensity earthquake on the Japanese seven-stage seismic 

scale was recorded near these preservation district; nevertheless, none of the thatched houses 

suffered any damage. Hence, it is very important to understand their construction and structural 

characteristics.  The purpose of this study was to analyze the structural and vibration characteristics 

of a thatched house in Ouchi-Juku and Maesawa district, and to obtain seismic behavior of 

warehouse by investigation the mud-wall townhouses in Kitakata city. 

 

 

Kazushige YAMAMURA 

 

 

Environmental Engineering 

 

Akihiro NAGATA 

A Study on the Performance of Air Curtain 

Akihiro NAGATA 

(1) We performed full scale model experiments in order to clarify the influence on people and their 

wearing by air curtain flows using marker-based image processing taken with a high-speed 

camera.  

(2) We introduced the power-law model for the pressure drop loss caused by air cuartain and 

investigated the method to incorporate air curtain into ventilation network calculation. 

 

A Study on Induction Ventilation through Openings 

Akihiro NAGATA 

1/2 Scale Model Experiments and Performance Evaluation of Induction Ventilation Devices were 

conducted. 

 



Masayuki ICHINOSE 

(1) Practical Study on Building Façade and MEP for Improving Balance of Solar Radiation and 

Energy in Urban Area 

(2) Element Technology of Sustainable Building for Local Climate and Culture All Over the World 

(3) Commissioning and BIM Utilization for Advanced HVAC System 

(4) Environmental Performance Evaluation for Revitalization of Housing Complex 

 

 

Masayuki OGATA 

Infection risk mitigation in urban and built environments 

In the study of effective and sustainable countermeasures against new coronavirus infections, we 

identified effective countermeasure methods based on exposure to aerosol particles, including 

aerosol and micro-droplet transmission in addition to conventional droplet, contact, and airborne 

transmission. We conducted an experiment to evaluate exposure to aerosol particles using a cough 

simulator, and experimentally clarified the effects of maintaining a physical distance between people 

and wearing a mask on reducing exposure. We also conducted a literature survey on COVID-19, 

SARS-CoV-2, and infection control measures in the building environment, and disseminated 

information on how air conditioning and sanitary facilities should be designed in the event of an 

epidemic of novel coronavirus infections by presenting papers and publishing materials on the 

websites of the Architectural Institute of Japan and the Society of Heating, Air-conditioning and 

Sanitary Engineers of Japan.  

 

Evidence reviews of air-conditioning system design guidelines for healthcare facilities 

In healthcare facilities, it is necessary not only for medical personnel to implement infection 

prevention measures at the operational stage, but also to design them so that a hygienic environment 

can be maintained with consideration for infection prevention at the design stage. In Japan, there is a 

guideline for the design of hospital facilities by the Japan Health and Welfare Equipment 

Association, which is widely referred to as the de facto standard for design and operation, but the 

scientific basis for the recommendations is not always clear. However, the scientific basis for the 

recommendations is not always clear. In this study, we conducted a comparative survey of 

international guidelines for the design of medical facilities and a literature survey on the 

recommendations of the design guidelines for air conditioning equipment, and examined the level of 

evidence. 

 

Evaluation of infection risk reduction methods in medical facilities 



The exposure reduction effect of booths equipped with fan filter units, which are used in medical 

facilities to protect medical personnel from aerosol particles containing infectious viruses generated 

from the respiratory tracts of infected persons (including suspected infected persons) during medical 

examinations and tests were quantitatively evaluated using the cough simulator and particle counters. 

The behavior of aerosol particles was visualized by using a laser sheet and a high-speed camera, and 

possible improvements to the equipment were identified. 
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Pluralizing Conservation and Re-use Method utilizing Local History and Culture Cities of Taiwan, 

Taipei, Kaohsiung, New Taipei, Hualien, Yilan, The Building Letter a Monthly Journal for Building 

Engineers, No. 654, June 2020, pp.33-48 

 

Sho KADONO, Katsuhiro KOBAYASHI, Akira KINOSHITA, Tetsuya MITAMURA, 

Urban Renew and Spread by Renovating Existing Buildings in Overseas Cities, Discussion Past / 

Present / Prospect of Architectural Conversion, The Building Letter a Monthly Journal for Building 

Engineers, No. 662, February 2021, pp.13-33  

 

Akira KINOSHITA, 

Urban Renew and Spread by Renovating Existing Buildings in Overseas Cities, Architectural 

Conversion in Liberal City Toronto and City of Culture Montreal, The Building Letter a Monthly 

Journal for Building Engineers, No. 666, May 2021(coming issue) 

 

 

Construction Management and Building Materials 

 

Yoshinori KITSUTAKA 

1. Refereed Papers 

1) Koichi IMASAWA, Masatoshi HORIGUCHI and Yoshinori KITSUTAKA: Study of Xonotlite 

－ Based Autoclaved Lightweight Aerated Concrete with Cementitious Materials, J. Struct. 

Constr. Eng., AIJ, No.778, 1525-1531, 2020.12 (in Japanese) 

2) Koichi MATSUZAWA, Tadatsugu KAGE and Yoshinori KITSUTAKA：Environmental 

Temperature on Pull-Out Properties of Post-Installed Mechanical Anchor, AIJ Journal of 

Technology and Design, Vol. 27, No. 65，pp.104-107, 2021.2 (in Japanese) 

 

2. Proceedings of Oral Presentations 

1) Yoshinori KITSUTAKA: A Simple Expression Of Concrete Strength Reduction Caused By 

Expansive Deterioration Of Inclusion, Summaries of Technical Papers of Annual Meeting, AIJ, 

Construction Materials, pp.193-194，2020.9 (in Japanese) 

2) Keigo YOSHIDA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA, Satoshi SASAKI: Study on 

Prevention of Peeling of Floating Tiles by Joints, Summaries of Technical Papers of Annual 

Meeting, AIJ, Construction Materials, pp.521-522，2020.9 (in Japanese) 

3) Koichi IMASAWA, Masatoshi HORIGUCHI, Yoichiro KUNIEDA, Yoshinori 



KITSUTAKA: Study of Mechanical Performance of Xonotlite-Based ALC at High Temperature 

Part1 Compressive Strength, AIJ, Construction Materials, pp.565-566，2020.9 (in Japanese) 

4) Daichi SATO, Koichi IMASAWA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA: Study of 

Mechanical Performance of Xonotlite-based ALC at High Temperature Part2 Crack resistance, 

AIJ, Construction Materials, pp.567-568，2020.9 (in Japanese) 

5) Yukinori KAI, Yoshinori KITSUTAKA, Yoichiro KUNIEDA:  Proposal of a Method for 

Minimizing the Cost of Disaster Waste Disposal Due to the Nankai Trough Earthquake, AIJ, 

Construction Materials, pp.675-676，2020.9 (in Japanese) 

6) Koya SASAKI, Yoshinori KITSUTAKA, Yoichiro KUNIEDA:  Basic Study on Cyclic Fatigue 

Method of Post-Installed Anchor Bolt for Concrete, AIJ, Construction Materials, pp.991-992，

2020.9 (in Japanese) 

7) Yoichiro KUNIEDA, Yoshinori KITSUTAKA:  Proposal of Noise Evaluation Method for 

Reducing Environment Impact of Building Demolition, AIJ, Construction Materials, 

pp.1103-1104，2020.9 (in Japanese) 

8) Hikaru HIROKAWA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA:  Estimation of the Impact 

on the Environment to Transport Recycled Aggregate, AIJ, Construction Materials, 

pp.1129-1130，2020.9 (in Japanese) 

9) Miki HASEGAWA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA, Susaki 

HONOKA:  Fundamental Study on Improvement of Geopolymer Concrete, Part 1. Fluidity 

Improvement by Adding MgO, AIJ, Construction Materials, pp.1141-1142，2020.9 (in Japanese) 

10) Susaki HONOKA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA, Miki 

HASEGAWA:  Fundamental Study on Improvement of Geopolymer Concrete, Part2.Fluidity 

and Strength Improvement by Adding Recycled Gypsum, AIJ, Construction Materials, 

pp.1143-1144，2020.9 (in Japanese) 

11) Natsuki NAKANO, Yoshinori KITSUTAKA, Yoichiro KUNIEDA:  The Effects of 

Deformational Performance Caused by Thermal Fluctuation on Delamination of Exterior Tiles, 

AIJ, Construction Materials, pp.1195-1196，2020.9 (in Japanese) 

12) Haruka OGAWA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA:  Study on Damage of the 

Gymnasium Flooring Caused by the Wheelchair Sports. Part 7, AIJ, Construction Materials, 

pp.1279-1280，2020.9 (in Japanese) 

 

 

Makoto TSUNODA 

2. Proceedings of Oral Presentations 

OGAWA Yukiko, TSUNODA Makoto, Experimental study on the problem of installing inner 

window by DIY in rental house and its improvement method., Summaries of Technical Papers of 



Annual Meeting, AIJ, Architectural Planning and Design, pp.1227-1228, Sep. 2020 (in Japanese)  

 

FUKUDA Kyouhei, TSUNODA Makoto, A study on the facade design with change of ground plan 

for renovation, Summaries of Technical Papers of Annual Meeting, AIJ, Architectural Planning and 

Design, pp.1229-1230, Sep. 2020 (in Japanese) 

 

HIRADATE Ayano, TSUNODA Makoto, Study on the weathering for the edge of eaves of wooden 

roof frames, Summaries of Technical Papers of Annual Meeting, AIJ, Architectural Planning and 

Design, pp.1273-1274, Sep. 2020 (in Japanese)  

 

SHICHIRI Natsumi, TSUNODA Makoto, Study on the wood supply process for public building by 

separating construction and materials method, Summaries of Technical Papers of Annual Meeting, 

AIJ, Architectural System and Management, pp.1287-1288 Sep. 2020 (in Japanese) 

 

KAMIYAMA Seiya, TSUNODA Makoto, A study on constraints of management laws in renovation 

of condominiums by elderly residents, Summaries of Technical Papers of Annual Meeting, AIJ, 

Architectural Planning and Design, pp.91-92 Sep. 2020 (in Japanese) 

 

3. Others 

3-3 Manuals / Reviews 

Makoto TSUNODA, Toward to the activation of existing buildings, Periodic training programs for 

Kenchikushi, The Japan Architectural Education and Information Center, pp130-145, Jun.2020(in 

Japanese) 

 

 

Yoichiro KUNIEDA 

2. Proceedings of Oral Presentations 

1) Keigo YOSHIDA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA, Satoshi SASAKI: Study on 

Prevention of Peeling of Floating Tiles by Joints, Summaries of Technical Papers of Annual 

Meeting, AIJ, Construction Materials, pp.521-522，2020.9 (in Japanese) 

2) Koichi IMASAWA, Masatoshi HORIGUCHI, Yoichiro KUNIEDA, Yoshinori 

KITSUTAKA: Study of Mechanical Performance of Xonotlite-Based ALC at High Temperature 

Part1 Compressive Strength, AIJ, Construction Materials, pp.565-566，2020.9 (in Japanese) 

3) Daichi SATO, Koichi IMASAWA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA: Study of 

Mechanical Performance of Xonotlite-based ALC at High Temperature Part2 Crack resistance, 

AIJ, Construction Materials, pp.567-568，2020.9 (in Japanese) 



4) Yukinori KAI, Yoshinori KITSUTAKA, Yoichiro KUNIEDA:  Proposal of a Method for 

Minimizing the Cost of Disaster Waste Disposal Due to the Nankai Trough Earthquake, AIJ, 

Construction Materials, pp.675-676，2020.9 (in Japanese) 

5) Koya SASAKI, Yoshinori KITSUTAKA, Yoichiro KUNIEDA:  Basic Study on Cyclic Fatigue 

Method of Post-Installed Anchor Bolt for Concrete, AIJ, Construction Materials, pp.991-992，

2020.9 (in Japanese) 

6) Yoichiro KUNIEDA, Yoshinori KITSUTAKA:  Proposal of Noise Evaluation Method for 

Reducing Environment Impact of Building Demolition, AIJ, Construction Materials, 

pp.1103-1104，2020.9 (in Japanese) 

7) Hikaru HIROKAWA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA:  Estimation of the Impact 

on the Environment to Transport Recycled Aggregate, AIJ, Construction Materials, 

pp.1129-1130，2020.9 (in Japanese) 

8) Miki HASEGAWA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA, Susaki 

HONOKA:  Fundamental Study on Improvement of Geopolymer Concrete, Part 1. Fluidity 

Improvement by Adding MgO, AIJ, Construction Materials, pp.1141-1142，2020.9 (in Japanese) 

9) Susaki HONOKA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA, Miki 

HASEGAWA:  Fundamental Study on Improvement of Geopolymer Concrete, Part2.Fluidity 

and Strength Improvement by Adding Recycled Gypsum, AIJ, Construction Materials, 

pp.1143-1144，2020.9 (in Japanese) 

10) Natsuki NAKANO, Yoshinori KITSUTAKA, Yoichiro KUNIEDA:  The Effects of 

Deformational Performance Caused by Thermal Fluctuation on Delamination of Exterior Tiles, 

AIJ, Construction Materials, pp.1195-1196，2020.9 (in Japanese) 

11) Haruka OGAWA, Yoshinori KITSUTAKA, Yoichiro KUNIEDA:  Study on Damage of the 

Gymnasium Flooring Caused by the Wheelchair Sports. Part 7, AIJ, Construction Materials, 

pp.1279-1280，2020.9 (in Japanese) 

 

 

Structural Engineering 

 

Kazuhiro KITAYAMA 

1. Refereed Papers 

(1) JIN Kiwoong, UENO Ayana, BABA Ryutaro and KITAYAMA Kazuhiro : Seismic Performance 

Evaluation of Unbonded PCaPC Member with Partial Tendon, Proceedings of the Japan Concrete 

Institute, Vol.42, No.2, July 2020, pp. 397-402 (in Japanese). 

(2) Murakami Ken, KISHIDA Shinji, MURATA Yoshiyuki and KITAYAMA Kazuhiro : Damage 

Control Method for Reinforced Concrete Beam-Column Subassemblage with Partially 



High-Strengthened Reinforcing Bar, Proceedings of the Japan Concrete Institute, Vol.42, No.2, July 

2020, pp. 259-264 (in Japanese). 

 

2. Proceedings of Oral Presentations 

(1) WANG Junying, FUJIMA Atsushi, SANO Yu, ZHENG Jiaqi, ISHIKAWA Takuma, JIN Kiwoong 

and KITAYAMA Kazuhiro : Joint Hinging and Axial Failure of RC Corner Column-Beam Joint 

Subjected to Varying Axial and Bi-Lateral Loads Part1. Outline of Test, Summaries of Technical 

Papers of Annual Meeting, Architectural Institute of Japan, Structures IV, September 2020, pp. 

357-358 (in Japanese). 

 

(2) SANO Yu, FUJIMA Atsushi, ZHENG Jiaqi, WANG Junying, ISHIKAWA Takuma, KITAYAMA 

Kazuhiro and JIN Kiwoong : Joint Hinging and Axial Failure of RC Corner Column-Beam Joint 

Subjected to Varying Axial and Bi-Lateral Loads Part2. Failure Pattern and Load-Displacement 

Relation, Summaries of Technical Papers of Annual Meeting, Architectural Institute of Japan, 

Structures IV, September 2020, pp. 359-360 (in Japanese). 

 

(3) ZHENG Jiaqi, WANG Junying, SANO Yu, FUJIMA Atsushi, ISHIKAWA Takuma, KITAYAMA 

Kazuhiro and JIN Kiwoong : Joint Hinging and Axial Failure of RC Corner Column-Beam Joint 

Subjected to Varying Axial and Bi-Lateral Loads Part3. Biaxial Relation of Lateral Loads and 

Deformation Component, Summaries of Technical Papers of Annual Meeting, Architectural Institute 

of Japan, Structures IV, September 2020, pp. 361-362 (in Japanese). 

 

(4) FUJIMA Atsushi, ISHIKAWA Takuma, WANG Junying, SANO Yu, ZHENG Jiaqi, JIN Kiwoong 

and KITAYAMA Kazuhiro : Joint Hinging and Axial Failure of RC Corner Column-Beam Joint 

Subjected to Varying Axial and Bi-Lateral Loads Part4. Axial Failure Mechanisms of Corner 

Column-Beam Joint, Summaries of Technical Papers of Annual Meeting, Architectural Institute of 

Japan, Structures IV, September 2020, pp. 363-364 (in Japanese). 

 

(5) ISHIKAWA Takuma, FUJIMA Atsushi, SANO Yu, ZHENG Jiaqi, WANG Junying, JIN Kiwoong 

and KITAYAMA Kazuhiro : Joint Hinging and Axial Failure of RC Corner Column-Beam Joint 

Subjected to Varying Axial and Bi-Lateral Loads Part5. Mode of Axial Failure Mechanisms and 

Drift Capacity for Corner Column-Beam Joint, Summaries of Technical Papers of Annual Meeting, 

Architectural Institute of Japan, Structures IV, September 2020, pp. 365-366 (in Japanese). 

 

(6) MURATA Yoshiyuki, DOSHO Masaharu, YAMAYA Yusuke, KISHIDA Shinji, KITAYAMA 

Kazuhiro and MURAKAMI Ken : Seismic Performance Evaluation of Reinforced Concrete 



Beam-Column Subassemblage with Partially High-Strengthened Reinforcing Bar Part7 : Outline of 

Tests, Summaries of Technical Papers of Annual Meeting, Architectural Institute of Japan, Structures 

IV, September 2020, pp. 391-392 (in Japanese). 

 

(7) MURAKAMI Ken, DOSHO Masaharu, HIRUTA Shun, KISHIDA Shinji, KITAYAMA Kazuhiro 

and MURATA Yoshiyuki : Seismic Performance Evaluation of Reinforced Concrete Beam-Column 

Subassemblage with Partially High-Strengthened Reinforcing Bar Part8 : Test Results for Interior 

Beam-Column Subassemblages, Summaries of Technical Papers of Annual Meeting, Architectural 

Institute of Japan, Structures IV, September 2020, pp. 393-394 (in Japanese). 

 

(8) DOSHO Masaharu, MURAKAMI Ken, MURATA Yoshiyuki, KITAYAMA Kazuhiro, KISHIDA 

Shinji and ODA Minoru : Seismic Performance Evaluation of Reinforced Concrete Beam-Column 

Subassemblage with Partially High-Strengthened Reinforcing Bar Part9 : Test Results for Exterior 

Beam-Column Subassemblages, Summaries of Technical Papers of Annual Meeting, Architectural 

Institute of Japan, Structures IV, September 2020, pp. 395-396 (in Japanese). 

 

(9) INOUE Taiga, UENO Ayana, BABA Ryutaro, SEKIGUCHI Tamao, JIN Kiwoong, Kazuhiro and 

CHOI Ho : Seismic Performance of Precast Prestressed Concrete Beam Assembled by Partial 

Unbonded Tendon Part 1:Experiment Outline, Summaries of Technical Papers of Annual Meeting, 

Architectural Institute of Japan, Structures IV, September 2020, pp. 713-714 (in Japanese). 

 

(10) UENO Ayana, BABA Ryutaro, INOUE Taiga, SEKIGUCHI Tamao, JIN Kiwoong, KITAYAMA 

Kazuhiro and CHOI Ho : Seismic Performance of Precast Prestressed Concrete Beam Assembled by 

Partial Unbonded Tendon Part 2:Experiment Result and Discussion, Summaries of Technical Papers 

of Annual Meeting, Architectural Institute of Japan, Structures IV, September 2020, pp. 715-716 (in 

Japanese). 

 

(11) JIN Kiwoong, UENO Ayana, BABA Ryutaro, INOUE Taiga, SEKIGUCHI Tamao, KITAYAMA 

Kazuhiro and CHOI Ho : Seismic Performance of Precast Prestressed Concrete Beam Assembled by 

Partial Unbonded Tendon Part3:Maximum Strength Evaluation of Beam with Concentrated Unbonded 

Tendon, Summaries of Technical Papers of Annual Meeting, Architectural Institute of Japan, 

Structures IV, September 2020, pp. 717-718 (in Japanese). 

 

3. Others 

3-1 Monographs / Technical books 

(1) Architectural Institute of Japan : Standard for Lateral Load-carrying Capacity Calculation of 



Reinforced Concrete Structures, Co-authors with IZUMI Nobuyuki, KITAYAMA Kazuhiro, 

KABEYASAWA Toshimi, KUSUNOKI Koichi, SHIOHARA Hitoshi, KATO Daisuke et.al., 

February 2021 (in Japanese). 

 

3-3 Manuals / Reviews 

(1) Kusuhara, K., S. Kono and K. Kitayama : Introduction to “Performance Evaluation of Reinforced 

Concrete Members (Leading-edge and Future Prospective)” published by AIJ in September 2019, 

Japan Concrete Institute, Concrete Journal, Vol.58, No.8, pp.565-572, August 2020 (in Japanese). 

 

 

Jiro TAKAGI 

 

Toshikazu KABEYASAWA 

1. Refereed Papers 

1) Toshikazu Kabeyasawa，Toshimi Kabeyasawa, Takuyaa Nagae，Koichi Kajiwara，Base Sliding 

Behavior in Shaking Table Test of Full-scale 10-story RC Building (2015)，Journal of Structural 

Engineering，Vol.67B，pp.13-18, 2021.3 

2) Haruhiko Suwada，Toshikazu Kabeayasawa，Tomohisa Mukai，Masanobu Sakashita，Hiroto Kato，

Hiroshi Fukuyama，Masaomi Teshigawara，Koichi Kusunoki，Static Loading test on a Full-scale 

Five Story Reinforced Concrete Frame Structure with Wing Walls, Spandrel walls and Hanging 

walls，Journal of Structural and Construction Engineering，Vol.86，No.780，pp.259-266, 2021.2 

3) Toshikazu Kabeyasawa, Toshimi Kabeyasawa: An Experimental Study on Damming and Buoyant 

Force on a Reinforced Concrete Frame，Proceedings of 17th World Conference on Earthquake 

Engineering，Paper No.5d-0004，2020.9 

4) Toshikazu Kabeyasawa: An Unexpected Beam Side Sway Mechanism of a Reinforced Concrete 

School Building in 2016 Kumamoto Earthquake，Proceedings of 17th World Conference on 

Earthquake Engineering，Paper No.10a-0013，2020.9 

5) J. Kang, K. Kajiwara, K. Fukuyama, E. Sato, T. Inoue, T. Kabeyasawa, H. Shiohara, T. Nagae, T. 

Kabeyasawa, H. Fukuyama, T. Mukai, Y. Tosauchi: E-defense test of a 10-story Reinforced 

Concrete Building (FY 2018) ， Proceedings of 17th World Conference on Earthquake 

Engineering，Paper No.2i-0186，2020.9 

6) Toshimi Kabeyasawa, Toshikazu Kabeyasawa: Frame Assembly Tests to Verify the Effects of 

Floor Slabs on the Flexural Beam Strength，Proceedings of 17th World Conference on 

Earthquake Engineering，Paper No.2b-077，2020.9 

7) Ziling Xiao, Toshikazu Kabeyasawa, Toshimi Kabeyasawa: Effects of Slab at an End Span in 



Reinforced Concrete Frames，Proceedings of 17th World Conference on Earthquake Engineering，

Paper No.2b-076，2020.9 

 

2. Proceedings of Oral Presentations 

1) Ziling Xiao, Toshikazu Kabeyasawa, Toshimi Kabeyasawa, Shunichi Igarashi，Effects of polyester 

sheet on damage control for reinforced concrete columns  (Part2) An Results of tests，

Proceedings of Annual AIJ Conference，AIJ，pp.527-528, 2020.9 (in Japanese) 

2) Toshimi Kabeyasawa, Toshikazu Kabeyasawa,  Ziling Xiao,  Shunichi Igarashi，Effects of 

polyester sheet on damage control for reinforced concrete columns (Part1) An outline of tests，

Proceedings of Annual AIJ Conference，AIJ，pp.525-526, 2020.9 (in Japanese) 

3) Mesa TEP，Kento Yoshikawa，Jae-Do Kang，Yusuke Tosauchi，Takuya Nagae，Koichi Kajiwara，

Kunio Fukuyama，Toshimi Kabeyasawa，Hitoshi Shiohara，Toshikazu Kabeyasawa, Modal 

response and SDOF assessment of four-story and ten-story reinforced concrete frames: Part 1. 

Ultimate Strength Capacity，Proceedings of Annual AIJ Conference，pp.513-514, AIJ, 2020.9 (in 

Japanese) 

4) Jae-Do KANG, Mesa TEP, Koichi KAJIWARA, Kunio FUKUYAMA, Eiji SATO, Takahito 

INOUE, Toshimi KABEYASAWA, Hitoshi SHIOHARA, Takuya NAGAE, Toshikazu 

KABEYASAWA, Yusuke TOSAUCHI，E-Defense tests using a full-scale 10-story reinforced 

concrete building (FY2018): Part 4. Modal response and SDOF assessment，Proceedings of 

Annual AIJ Conference, AIJ, pp.509-510, 2020.9 (in Japanese) 

5) Hiromi Hashimito, Toshikazu Kabeyasawa，A study on pile head shear force generated in 

base-slipping base isolated building，Proceedings of Annual AIJ Conference，AIJ，pp.487-488，

2020.9 (in Japanese) 

6) Takeaki Kubo, Toshikazu Kabeyasawa，A study on nonlinear responses of convex shape 

asymmetric reinforced concrete structures，Proceedings of Annual AIJ Conference，AIJ，

pp.433-434，2020.9 (in Japanese) 

7) Daiki Hikita, Toshikazu Kabeyasawa，Study on frame analysis accuracy of 7-story piloti building，

Proceedings of Annual AIJ Conference，AIJ，pp.469-470，2020.9 (in Japanese) 

8) Toshikazu Kabeyasawa, Toshimi Kabeyasawa, Koichi Kajiwara, Takuya Nagae，A study on the 

analysis accuracy of the full-scale shaking table test of 10-story building using a conventional design 

model，Proceedings of Annual AIJ Conference，AIJ，pp.409-410，2020.9 (in Japanese) 

 

 

Noriko TAKIYAMA 

1. Refereed Papers 

1) Xinyan Chen and Noriko Takiyama: Influence by SASHIGAMOI Joint Shape and Stress State 



around Joint on Restoring Force Characteristics of Traditional Wooden Frame, Journal of 

Structural and Construction Engineering, Architectural Institute of Japan, Vol. 86, No.781, 

pp.437-447, 2021.3. 

2) Mitsuhiro Miyamoto, Noriko Takiyama and Mikio Koshihara: Seismic Damages and Structural 

Performance Evaluation of Traditional Pagoda Buildings Damaged by the 2015 Nepal Gorkha 

Earthquake, Journal of Structural Engineering, Architectural Institute of Japan, Vol.67B, 

pp.369-376, 2021.3. 

3) Ryoso Takeda, Noriko Takiyama and Xinyan Chen: Microtremor Measurement of Medium 

Scale Wooden Architecture, Proceeding of The 17th World Conference on Earthquake 

Engineering, 17WCEE, 2c-0061, Sendai, Japan, September, 2020 

4) Noriko Takiyama, Kosei Kawashima and Xinyan Chen: Seismic Performance Evaluation of 

Japanese Traditional L-Shaped Thatched Wooden Structures, Chumon-Zukuri: Proceeding of 

The 17th World Conference on Earthquake Engineering, 17WCEE, 2c-0130, Sendai, Japan, 

September, 2020 

5) Tomohiro Ogino, Yuna Asaoka, Syo Koike, Akari Yamaguchi, Xinyan Chen and Noriko 

Takiyama:  Verification of Effects Based on Full-Scale Wooden Frame Tests with Aramid 

Fiber Sheet Reinforcement: Proceeding of The 17th World Conference on Earthquake 

Engineering, 17WCEE, 2i-0061, Sendai, Japan, September, 2020 

6) Xinyan Chen and Noriko Takiyama: The Evaluation of Restoring Force of Different 

SASHIGAMOI Joint in Traditional Wooden Residents, Proceeding of The 17th World 

Conference on Earthquake Engineering, 17WCEE, 2i-0062, Sendai, Japan, September, 2020 

7) Hiroko Funatsu, Yuka Wakabayashi, Xinyan Chen and Noriko Takiyama:  Verification of The 

Fracture Mechanism of a Wooden Bracing Bearing Wall with Cross-Sectional Defects, 

Proceeding of The 17th World Conference on Earthquake Engineering, 17WCEE, 2i-0083, 

Sendai, Japan, September, 2020 

 

2. Proceedings of Oral Presentations 

1) Noriko Takiyama and Xinyan Chen: Study toward Regional Vitalization Utilizing of Some Old 

Wooden House in Hachioji City, Part I: Seismic Performance Evaluation of Old Wooden House 

before Renovation. Summaries of Technical Papers of Annual Meeting, Architectural Institute 

of Japan, pp.545-546, 2020.9. 

2) Xinyan Chen and Noriko Takiyama: Elucidation of Mechanical Properties of Wooden Flat 

Walls Filled with Rigid Urethane Foam, Part I: Material Testing and Diagonal Compression 

Test of Rigid Urethane Foam. Summaries of Technical Papers of Annual Meeting, Architectural 

Institute of Japan, pp.259-260, 2020.9. 

3) Hiroko Funatsu, Xinyan Chen and Noriko Takiyama: Elucidation of Mechanical Properties of 



Wooden Flat Walls Filled with Rigid Urethane Foam, Part II: Full Scale Frame Test and Simple 

Estimation Equation of Maximum Horizontal Resistance Force. Summaries of Technical Papers 

of Annual Meeting, Architectural Institute of Japan, pp.261-262, 2020.9. 

4) Ryoso Takeda, Xinyan Chen and Noriko Takiyama: Analysis of vibration characteristics of 

medium-sized wooden building based on microtremor measurement, (Part 1) Two-by-four 

construction method. Summaries of Technical Papers of Annual Meeting, Architectural Institute 

of Japan, pp.337-338, 2020.9. 

5) Tomohiro Ogino, Xinyan Chen and Noriko Takiyama: Development of Aramid Fiber Sheet 

Joint Reinforcement Method Aiming at Seismic Performance Improvement of Existing Wooden 

House, PartⅥ: Additional Experiment of Split Pasting Format. Summaries of Technical Papers 

of Annual Meeting, Architectural Institute of Japan, pp.1309-1310, 2020.9. 

6) Ryoso Takeda, Tomohiro Ogino and Noriko Takiyama: Analysis vibration characteristic of 

medium-sized wooden building by cconventional frame construction method. Architectural 

Institute of Japan Kanto Chapter Research Meeting, 91(I), pp.281-284, 2021.3. 

7) Hiroko Funatsu, Xinyan Chen, Yuka Wakabayashi and Noriko Takiyama: Elucidation of 

Mechanical Properties of an Existing Wooden Bracing Bearing Wall with Cross-sectional 

Defects Based on Full-scale Experiment. Architectural Institute of Japan Kanto Chapter 

Research Meeting, 91(I), pp.377-380, 2021.3. 

8) Xinyan Chen and Noriko Takiyama: Construction of Analysis Model and Accuracy Verification 

for Traditional Wooden Frame with Different Sashigamoi Joint. Architectural Institute of Japan 

Kanto Chapter Research Meeting, 91(I), pp.381-384, 2021.3. 

9) Tomohiro Ogino, Xinyan Chen and Noriko Takiyama: Wooden Joint Reinforcement Method 

Using Aramid Fiber Sheet -Proposal of Split Analysis Model-. Architectural Institute of Japan 

Kanto Chapter Research Meeting, 91(I), pp.385-388, 2021.3. 

10) Saaya Kato, Ryoso Takeda, Yuya Kikuchi and Noriko Takiyama: Time history response analysis 

for Traditional wooden houses with Step floor of Ouchi-juku in Fukushima prefecture. 

Architectural Institute of Japan Kanto Chapter Research Meeting, 91(I), pp.389-392, 2021.3. 

11) Yuya Kikuchi, Xinyan Chen, Wataru Tsuboi and Noriko Takiyama: Seismic Evaluation and 

Repairing Proposal in Winter of Traditional Thatched Houses in Ouchi-juku, Fukushima 

Prefecture. Architectural Institute of Japan Kanto Chapter Research Meeting, 91(I), pp.393-396, 

2021.3. 

12) Eiko Chino, Bun Fujii, Tomohiro Ogino, Hiroko Funatsu and Noriko Takiyama: Structural 

Investigation and Performance Experiments on Sheathed Shear Wall of Mud-Walled Building 

in Kitakata City. Architectural Institute of Japan Kanto Chapter Research Meeting, 91(I), 

pp.397-400, 2021.3. 

13) Bun Fujii, Eiko Chino, Tomohiro Ogino, Hiroko Funatsu and Noriko Takiyama: Structural 



Survey of Traditional Mud-Walled Building in Odatsuki, Kitakata City and Examination of 

Seismic Resistance when Mud-Walls are Peeled Off. Architectural Institute of Japan Kanto 

Chapter Research Meeting, 91(I), pp.401-404, 2021.3. 

 

 

Kazushige YAMAMURA 

 

 

Environmental Engineering 

 

Akihiro NAGATA 

1. Refereed Papers 

1) Sachiko Nishikawa,Isamu Gomi,Shun Katsumata,Hiroya Kamata,Akihiro Nagata,Taito Kinoshita 

and Eiji Sakuma: Experimental and numerical study of heat transfer from a window with an internal 

Venetian blind, Energy and Buildings, Vol.223, 110128, 2020-05． 

 

2. Proceedings of Oral Presentations 

1) Fujiwara Yukitaka and Akihiro Nagata: A Study on Effect of Equipment on Landscape in detached 

residential area, Summaries of Technical Papers of Annual Meeting, AIJ, D-2, pp.125-126, 
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