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Evolution and Prospects of Low-carbon Concrete Preparation

XIAO Jian—zhuang'?, DENG Qi', XIA Bing'
(1. College of Civil Engineering. Tongji University, Shanghai 200092, China; 2. State Key Laboratory for
Disaster Reduction in Civil Engineering, Tongji University, Shanghai 200092, China)

Abstract; The low-carbon development of concrete preparation is a key task of achieving the
targets of carbon peak and carbon neutrality in the construction field. Based on the analysis of
concrete raw materials, the carbon emission reduction benefits and potentials of blended cement,
geopolymer and recycled aggregates were summarized. The influence of different low-carbon raw
materials on carbon emission and strength was clarified. Under the combined goal of carbon
emission and strength, a simplified design idea of low carbon concrete was provided. Finally, the
existing concrete mix design algorithms based on strength and carbon emission were overviewed
from two aspects of target modeling and optimization algorithm. The results show that the
carbon emission reduction potential of composite cement mainly depends on the maximum

incorporation rate of blast furnace slag and fly ash under the condition of satisfying the target
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performance. Geopolymer has greater carbon emission reduction potential than blended cement.
The carbon emission reduction benefit of recycled aggregate is reflected in avoiding construction
waste landfill, reducing transportation distance and carbon absorption during storage stage. The
conclusion of carbon emission reduction varies significantly with different carbon emission
allocation methods. A unified carbon emission reduction distribution model for industrial solid
waste needs to be established, and closed-loop analysis is recommended for recycled aggregate to
avoid carbon distribution. Under the setting of concrete strength, blended cement, recycled
aggregate, geopolymer etc. can be used as important means of carbon reduction. Carbon emission
reduction potential is related to low-carbon material content, target strength etc. The synergistic
effect of mechanical properties of different low-carbon materials and the optimization model of
carbon emission reduction in the life cycle under multiple objectives need further research.
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Table 1 Carbon Reduction Benefits of Different Geopolymer Concrete “from Cradle to Gate”
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Table 2 Carbon Emission Factors of Concrete Raw Materials
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Fig. 1 Variation Law of Carbon Emission with Concrete
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Fig. 3 Effects of Concrete Strength and Additive
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Table 3 Carbon Emission Factors of Typical Geopolymer

Concrete Materials
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