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Strategic International Collaborative Research Program (SICORP)
Japan—China Joint Research Program
Executive Summary of Final Report

1. Project title : [Development of multipath use technologies of concrete containing recycled
materials for construction of "sponge city" |

2. Research period : Aug. 2016 ~ Mar. 2019
3. Main participants :

Japan-side
Name Title Affiliation Role in the research project
Graduate School of | CO; modification technology
p| Takafumi Professor Engineering, Mitigation of heat-island
Noguchi The University of phenomenon, Development of
Tokyo guidelines & practical applications
Faculty of Performance evaluation of slag
Takao . .
Co-PI Ueda Professor | Engineering, concrete, Development of
Tokushima University | guidelines & practical applications
Faculty of Science Risk assessment for hazardous
Manabu and Technology,
Co-PI Professor . ’ substances, Development of
Kanematsu Tokyo University of | jidelines & practical applications
Science g P PP
CO2 modification technology
Collaborator Ryoma Associate (Ear:a?ﬁgéfischool of Sustainability optimization for
Kitagaki |Professor gineering, . . pavement, Development of
Hokkaido University S - —
guidelines & practical applications
. . Faculty of Performance evaluation of slag
Collaborator Takeshi Associate Engineering, concrete, Development of
Watanabe |Professor . - . L . —
Tokushima University | guidelines & practical applications
. . Faculty of Science Risk assessment for hazardous
Yuhei Assistant |and Technology,
Collaborator | . . - ; substances, Development of
Nishio Professor | Tokyo University of

Science

guidelines & practical applications

Total number of participants throughout the research period: 11
China-side
Name Title Affiliation Role in the research project
New demolition methods
Department of : .
. High-voltage pulse crushing method,
Jianzhuang Structural . .
Pl : Professor ) : Mix design of RAC by neural
Xiao Engineering, -
I, . network, Development of guidelines
Tongji University . S
& practical applications
School of .
. - Slag powder manufacturing
. Materials Science .
Yamei ; ) Performance evaluation of slag
Co-PI Professor |and Engineering, 2
Zhang concrete, Development of guidelines
Southeast & practical applications
University P PP
School of
Jianmin Materials Science |Weak-acid treatment technology,
Collaborator Gao 9 |Professor |and Engineering, |Development of guidelines &
Southeast practical applications
University
I . School of Weak-acid treatment technology,
Jialai Associate . . L
Collaborator Materials Science |Development of guidelines &
Wang Professor ; ) . o3
and Engineering, |practical applications
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Southeast
University

Risk assessment for hazardous
substances, Development of
guidelines & practical applications

Guest Southeast

Collaborator | Koji Sakal | o e o University

Mitigation of heat-island phenomenon,
Sustainability optimization for
pavement, Development of guidelines
& practical applications

Shanghai Municipal
Engineer |Engineering Design
Institute

Xiaoguang

Collaborator Zhen

Total number of participants throughout the research period: 32

4. Summary of the international joint research

The joint research project developed technologies for pervious concrete pavement and underground
concrete structures with using recycled concrete waste and industrial byproducts, which contributes
to the mitigation of heat-island phenomenon and the reduction of waste disposal in urban area,
toward construction of “sponge city” and resource recycling society. In the project, guidelines were
also developed for the practical applications of the developed concrete technologies in a few cities in
China and Japan. The Japanese team investigated the technologies and system for the utilization of
recycled aggregate generated from waste and industrial byproducts, and for the utilization of
recycled aggregate concrete for construction of “sponge city”. The Chinese team investigated the
technologies for the production of recycled materials from waste and industrial byproducts with low
energy consumption and zero pollution, and for the utilization of the recycled materials in concrete.
Based on the experimental results using local materials and the simulation results using real data, the
optimum supply chain for concrete materials was proposed toward construction of “sponge city”.
Finally, the guidelines were developed for the production and execution of pervious concrete using
recycled aggregate, recycled powder and metallurgical slags, and for the design of permeable
concrete pavement and underground concrete tunnel.

5. Outcomes of the international joint research

5-1 Scientific outputs and implemented activities of the joint research

Toward establishment of resource-circulation-type “Sponge City” in which both heat-island
phenomenon and waste generation are reduced, the academic experts in Japan and China made
collaborative research works with help of industries based on the research plan. As a result, energy
reduction and non-pollution technologies were developed for production and utilization of concrete
constituent materials made from concrete waste and industrial byproducts, and performance
evaluation was made on recycled concrete for sponge city construction. Also, guidelines for sponge
city construction were established and trial constructions of sponge city were made in Japan and
China. A lot of papers were drafted and published individually and jointly, and several patents were
submitted.

5-2 Synergistic effects of the joint research

Joint workshops were held every half a year alternately in Japan and China, and young researchers
and students visited mutually and made collaborative experimental works and investigations. As a
result, it was realized that there were common points and different points between Japan and China
in industrial wastes generation and their quality and performance, in concrete waste generation, and
in production and utilization of concrete in the cities. Effective research results, i.e. the establishment
of guidelines and the trial construction, were also obtained toward establishment of sponge city.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The establishment of two guidelines related to sponge city construction which becomes
technological basis for construction of sponge city and the trial constructions in Japan and China
based on them greatly contributed to society. And the collaborative researches and developments
between Japan and China lead to practical realizations and patent application. The periodical joint
workshops and researchers exchange formed the basis of establishment of eternal cooperation
system between Japanese experts and Chinese experts.


https://eow.alc.co.jp/search?q=cooperation&ref=awlj
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