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Abstract: Based on the low-carbon performance of structural material strength, this paper proposes a material
strength low-carbon design method through carbon-intensity ratio analysis, aiming to guide the low-carbon strength
design of steel and concrete components. Furthermore, emission calculations and analyses are conducted for
commonly used components such as plates, beams, columns, and walls that primarily utilize concrete, thereby
investigating the influencing factors of concrete structural components. The results indicate that the component size
and concrete strength have a significant impact on carbon emissions, followed by the steel reinforcement strength.
Through the research findings, low-carbon design methods for various commonly used concrete components are
presented , providing a reference for related studies.
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Table 1 Carbon intensity ratio of concrete

TRBE 5 B €30 C35 C40 C45 €50
PO B £/ (N/mm?) 14.3 16.7 19.1 21.1 23.1
WEHERCE 71/ (kg COye/m?) 295 318 340 363 385
Wi e/ (kg CO,e/N + mx107°) 20. 63 19. 04 17. 80 17.20 16. 67
RS €35~ C45  BRHIL N TR G R 15
F2 MATRIRRGELE
Table 2 Carbon intensity ratio of rebar
WA HPB300 HRB400 HRB500
Popgg s £, "/ (N/mm?) 270 360 435
B A 745/ (kg COLe/t) 2229 2340 2457
Wi e/ (kg CO5e » m*/N « 1x107%) 8.25 6.50 5.65
=3 WATRRRGELE
Table 3 Carbon intensity ratio of steel
B 0235 0355 0390 0420 460
PRSI IHE £,/ (N/mm®) 205 305 330 355 390
BeHE A T/ (kg €OLe/t) 2350 2468 2591 2720 2856
Wi L/ (kg CO,e - m*/N « 1x107%) 11. 46 8.09 7.85 7. 66 7.32
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Table 4 Summary of working condition parameters

of slab reinforcement calculation
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Table 5 Summary of structural condition parameters

of slab structure reinforcement
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Table 9 Summary of small bias operating parameters
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Table 7 Summary of structural reinforcement

working condition parameters
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Table 8 Summary of working parameters under

part ofstructural reinforcement
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Table 10 Summary of large bias operating parameters
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Fig.9 Carbon emission under small bias operating condition
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Table 11 Summary of basement exterior wall

calculation parameters
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Table 13 Summary of working condition parameters
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