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Technical Principles and Approaches for Low Carbon Concrete
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(1. Key Laboratory of Advanced Civil Engineering Materials of Ministry of Education, Tongji University, Shanghai
201804, China; 2. School of Materials Science and Engineering, Tongji University, Shanghai 201804, China)

Abstract: From the perspective of global carbon neutrality and sustainable concrete development, the basic concept
and the core technical principles of low-carbon concrete in the whole life cycle were stated. Three technical
approaches for low-carbon concrete, including direct carbon reduction, indirect carbon reduction and carbon sink
technology, were proposed in terms of raw materials, concrete design, preparation, construction, service and
recycling throughout its whole life cycle. The specific routes of carbon reduction technology under each technology
pathway were analyzed. The evaluation methods and criteria for carbon emissions of concrete were reviewed.
Meanwhile, the life cycle assessment of carbon emission of concrete was explained. The key research directions
of low-carbon concrete in the future were proposed , focusing on the development of new cementitious materials and
carbon sink technology.
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Table 1 28 d compressive strength and carbon emission of concrete with different mix proportions

. . GWP per unit volume and
GWP per unit volume/ (kg

Concrete myg/ my, Compressive strength/MPa COL-eqem™) strength/(kg Cf')feq' m 3.
MPa )

PC 0.45 57.01 624 9.19
0.15FA/PC 0. 46 56. 57 447 7.90
0.42 FA/PC 0. 36 67.55 474 7.02
0.58 FA/PC 0.32 67.65 503 7.44
0.21 GGBS/PC 0.49 47. 87 407 8.50
0.43 GGBS/PC 0.45 55.44 397 7.16
0.71 GGBS/PC 0.37 67.60 428 6.33
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Table 2 Relevant standards, guidelines or norms

Name

Publishing organization

Main application

World Business Council for Sustainable

{Greenhouse gas protocol)

Development, World Resources Institute

ISO 14067—2018(Greenhouse gases—
Carbon footprint of products requirements and
guidelines for quantification)

PAS 2050—2011{Specification for the
assessment of the life cycle greenhouse gas
emissions of goods and services)
GB/T 24044—2008¢Environmental
management—Life cycle assessment—
Requirements and guidelines)
T/CBMF 27—2018{Methods and
requirements of low-carbon products

evaluation for ready-mixed concrete)

British Standards Institution(BSI)

Supervision, Inspection and Quarantine of the
People’s Republic of China

China Building Material Council

Accounting of greenhouse gas emissions
involved in enterprises, organizations or

emission reduction projects

International Organization for
Standardization(1SO)

Quantifying carbon footprint of the product

Evaluating the greenhouse gas emissions of
products throughout their life cycle

General Administration of Quality

Regulating the requirements for
conducting LCA

Providing for the evaluation methods and
requirements of low-carbon products for
ready-mixed concrete

IR e 4 ) B8 SEOR R  XUR AR B 2 B Ok T
— 8 PR R T AR B IR BE - 09PN Tk BB |
Fobs (T3 =07 W & 1, i 0 A B 58 35 8 TAEAL
i B CO, AL % UM B B 42 ] A2l ST XA
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4 Z£EiE
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