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Abstract:
great importance for China to achieve the dual carbon

The green transformation of concrete is of

development goal, this paper, combining the principle of
compact stacking with multi-level grain size of matrix
components and using high dosing industrial waste ultra-
fine fly ash as an important component, successfully
develops a new low carbon ultrahigh toughness concrete
(LC-UHTC). The results show that the ultimate tensile
strain of LC-UHTC reached 6.38 %, the tensile strength
reaches 10.20 MPa, and the tensile strength increases by

more than 60 % compared with other similar materials.
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The tensile strength and strain energy of LC-UHTC are
excellent at all stages of strain, indicating that LC-UHTC
has a higher safety performance in practical application.
The compressive strength of LC-UHTC reaches 84.35
MPa, which is 30 % - 86 % higher than that of other similar
materials. LC-UHTC shows comprehensive performance
advantages in environmental protection, tension,
toughness and compression, which can provide reference

value for the green transformation of new concrete.

Keywords: fiber reinforced concrete; green ultra-high
toughness; strain hardening; dual carbon goals; green

transition
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Fig.1 Dimensional drawing of tensile test piece
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Fig. 2 Uniaxial stretching device
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Fig. 3 Uniaxial compression test device

3 RS

3.1 hifsafE

FAR/RT LC-UHTC BhifgetE, LC-UHTC
F) - YA WA 7 F77E 10. 2 MPa, 28 53 2 %0 7.9 %, F
PIWIZ4sR N 3. 3 MPa, 28 5 22504, 2 % W& (E 1Y 7
SRS 1 e YA B 3,09, B R R
4.5 %,

%4 LC-UHTC By
Tab.4 Tensile properties of LC-UHTC

N /1/MPa WeH I3 1 SIS
%4 €=0.02 e=0.04 e=0. 06 315N ZH
A 1 3.11 6.12 7.88 8.71 9.18 2.95
2 3.40 8.05 9. 34 10.07 10. 28 3.03
LC-UHTC 3 3.40 8. 04 9.66 11.12 11.14 3.28
M 3.30 7.40 8.96 9.97 10. 20 3.09
TR FE Y 4.2 12.3 8.7 9.9 7.9 4.5
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Fig. 4 Diagram of tensile stress-strain
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Tab.5 Comparison of tensile property parameters

P #1%4/MPa SRR % e PR3 4/ MPa WRFRB/ Y WP/ % RRREUY%
LC—UHTC 3.3 4.20 10.2 7.90 6.38 0.39
CRS?! 3.24 1.23 6.02 3.32 10. 12 9.49
M1 3.6 13.89 5.1 3.53 3.67 16.35
Al 1.02 14. 00 2.32 12.07 3.12 16. 67
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0.02 7.40 4.16 3.29 2.07
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Fig. 5 Schematic diagram of strain energy calculation
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ORI )
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Tab. 7 Summary of LC-UHTC tensile strain energy

MR RE /KT
1 2 43 FHME /KT S 2 E %

FUESS 1.13 1.23 1.01 1.12 9.66

e=0.02 122.18 143. 96 97.10 121.08 19. 37

e=0.04 297. 24 316.00 237. 44 283.56 14.47

e=0.06 503. 44 503. 90 397.69 468. 34 13.06

WAL PV 7AF 505. 53 523.71 480. 32 503.19 4.33

V(B AR RE S R SN AR e Z L 448. 66 426.53 475.00 450. 06 5.39
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Fig. 6 Schematic diagram of tensile strain-tensile strain energy of different materials
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