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Background on sustainability
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SUSTAINABILITY
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Change in definition over time
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1980 World Conservation Strategy
Development which allows ecosystem and
biodiversity to be sustained
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1987 Brundtland Report
Changed the focus to development
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1992 UNCED and Agenda 21
View that sustainability is the integration of
environment, social, and economic areas
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Environment IRiE (from the United Nations)

Resources & eco-system
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Atmosphere, land, seas, coastal areas, fresh water, biodiversity, etc.
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Sociy HE

Quality of life, health, and social equity
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Equity, health, education, housing, security, population, etc.
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(from the United Nations)
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Society & institution IS LI E (from the United Nations)

Employment & shareholder equity
ERLBECER
Economic structure, consumption & production patterns, etc.
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Public policies & management practice
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Institutional framework, institutional capacity, etc.
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Evaluating sustainability with indicators
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Top-down approach
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Experts, politicians, etc.
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Establish indicators
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Bottom-up approach
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Stakeholders
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United Nations sustainability indicator framework

[ElFRE & D FF 5 Al BE T 1R 1R D 2 iH 7

CONCEPT
avt7h
Dimension Theme Sub-theme Indicator
~TiE JT—< HJ7F—< 12
Social Equity Poverty U”emgfeymem
1< 1 8 =
ExampLe M= BERR O ORE O sR=E
2 Environment  Atmosphere Climate GHG
1= i s change emissions

S[EZEE) MEAABHE




ENVIRONMENTAL ISSUES
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Asphalt
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Concrete
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Concrete recycling rate
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ENVIRONMENTAL IMPACT




Evaluating environmental impact
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To measure the extent of the impact on the environment
caused by concrete materials, construction, and structures
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Life cycle assessment is a technique for evaluating the environmental
iImpact of a product over its life cycle
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Concept of LCA
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1ISO-14040 series

Environmental management system international standards
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Green building evaluation systems
EERGHREHREFTE AT LT —VEILTAV T FHE S AT L)

Recommendation of environmental performance verification for
concrete structures (Dratft)
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Environmental management for concrete and concrete structures
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SUSTAINABLE CONCRETE
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Strategies for sustainable concrete
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Ol 1[o]g Conserve raw materials by recycling waste materials
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BIs[e=1o]|[1A Improve durability of concrete to reduce maintenance
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Holistic Adopt holistic approach in technology and education
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Conservation
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Reduce consumption of natural resources by utilizing waste and recycled materials
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Fine aggregates Recycled rubber
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Coarse aggregates Recycled aggregate
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Durability
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Enhance concrete durability to
reduce maintenance costs
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Example Fast construction < Crack-free concrete
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It's necessary to apply multi-disciplinary research to solve the complex
problems of today’s society
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Society 1= Concrete Society’s
industry’s needs
Concrete industry » AV =S < Arjeegs .
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Taking a holistic approach
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Need to understand construction and maintenance in the context of social,
economic, environmental, and institutional conditions
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“Hard” “Soft”
research » ) research
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Concrete technology
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OF CONCRETE
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Resource efficiency

Natural resources

KRB IR Construction & demolition
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Conserve

Concrete-making materials Waste & recycled materials
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High volume fly ash concrete Conservation of cement
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Cement
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Reduces initial
strength...
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Fly ash

By-product of coal combustion
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High volume fly ash concrete Conservation of cement
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Almost 50%

% reduction!
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Conservation of aggregates
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Recycled aggregate concrete
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Residual mortar attached to

aggregate
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Conservation of aggregates  ECEOY T RETolo] (IR oo glei(i (=
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Using recycled aggregates...

BLEGHERFTDE.
Reduces strength... ...but also reduces raw materials!
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How to balance these criteria?
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Rubberized concrete Conservation of aggregate
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Sand Rubber crumbs Recycled from waste tires
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After compressive strength test
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Prevent explosive failure
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Rubberized concrete Conservation of aggregate
JLFYTRBAIVI)—K B+ DR

Large reduction in workability
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Longevity & durability
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Durable concrete materials can extend
service life and ensure safety
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Self-compacting concrete Enhanced durability
BExEIVI—F WA P L

=HERERLY

\\ |

— - -

S/B=80% SP=8
FA/B = 50% AE = E

8 Slump flow

High workability and flowability Improve durability and quality
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Enhanced durability Self-healing concrete
WA R L 8o amEar Y —hk
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(a) Crack

Closing of crack by
self-healing in water
KEDIIEETTY—F
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(c) 7 days Td) 33 days
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Permeability functions
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Efficient use of land and water
by utilizing permeability
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Sle](eli iR olo]g[eif=I(sM Plant life Permeability Biodiversity
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Porous concrete reduces the amount of fine aggregates
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Support plant growth
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Drainage and noise reduction EHINS
KBS LEESSHEICFIAIND

40




” :.-:%L— S |
Concrete Sustainability Initiative ¢




Other benefits of concrete
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Concrete Sustainability Initiative £ &/

Aesthetics
EFHEE

Sound absorbing
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Fire protection ~ CO, absorption
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More!
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SUMMARY




Need to consider environmental
Issues over the life cycle of concrete!
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Demolition

YL

Life cycle Concrete
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Thanks for listenin
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