T H AR (IS0 20244 11 ATF
24 CONSTRUCTION TECHNOLOGY $53k Bl

AT B AR R IR AR B P AR AR £
5 A e R HE AT

Ve N < Sl I
(L EAFAFERIRER, i 200092; 2. 4L H T KEAH S L ARER, AT 4% 312369;
TR EAUWARAE WL M 311121)

[HE] TR FREE AT BR8P A B R RN R AR 2008, I ) R LB A s b Rk U8, il 45 (I itk
FIERETREE + (UHPC) it Jy 2 i AR HERT 5T, 45 SR W . AR 1R (3B 1 30% ) AR A 60D, UHPC BLJE
SR B AR AT B P AR 4IRS (1B 4 25% ) BRR/K I, UHPC PR BRI IR, B 8 25% 2 %% UHPC AR T
VEVERE RN R R 3 5 TR AL B R R AE 4005 (4548 5% M), UHPC 3RS AR RS, ZE4£EE UHPC Jy
MRS IFOL T, BN (BB 25% W) BAUK TR AL B (B i 30% M) B ARA D, a4 BB,
FEBAN AT FRAK UHPC JRA 5% L L, % FE AR MORHBURF A B RIBR IS HETE PR 40 | AR e 22 AT FRAIK 10% 5 FEAE 4005 (18
7 25% ) B OKUE, 7E A 7= B B, B B 1T AR AR HE A 15% ., B ER) FH P25 B ek 4l 16 A UHPC, 7T A8 25 R AIG
UHPC 477 A sk ek

[ XEER] MRS REIREE - (UHPC) s BRsHE ; 1058 ; BEUR 1L

[FRESES] TUS28 [ XERFRIZAD] A [XEHS] 2097-0897(2024)22-0024-05

Research on Mechanical Properties and Carbon Reduction of
Low Carbon UHPC Based on Utilization of Recycled Materials

PAN Zuanfeng', FAN Feng', WANG Yunfei’, PAN Hongcai’

(1. School of Civil Engineering, Tongji University, Shanghai 200092, China;
2. Keyi College of Zhejiang SCI-TECH University, Shaoxing, Zhejiang 312369, China;
3. Zhejiang Zhenfeng Construction Co. , Lid. , Hangzhou, Zhejiang 311121, China)

Abstract ; Based on the resource recovery technology of waste concrete, recycled aggregates and recycled
fine powder are produced, and they are used to replace quartz sand and cement to manufacture low-
carbon ultra high performance concrete (UHPC). Through mechanical experiments and carbon reduction
research, the results indicate that the replacement of quartz sand with recycled aggregate (< 30%)
results in a limited reduction in UHPC compressive strength. Regenerated fine powder (<25%) replaces
cement, and the reduction in UHPC compressive strength is limited. If the content exceeds 25% , it will
reduce the working performance and compressive strength of the UHPC matrix. By mixing recycled
aggregate and recycled fine powder (<5%), the compressive strength of UHPC remains unchanged.
While maintaining the basic mechanical properties of UHPC, recycled fine powder (<25%) can replace
cement or recycled aggregate (< 30% ) instead of quartz sand. In the production stage, the cost of UHPC
can be reduced by more than 5% per unit. Considering government subsidies for recycled materials and
economic carbon reduction indicators, the cost can be reduced by up to 10%. Regenerated fine powder
(<25%) can replace cement and reduce carbon emissions by 15% per unit during the production stage.

Therefore, using recycled materials to produce low-carbon UHPC can effectively reduce the production
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cost and carbon emissions, facilitate the promotion of UHPC, and assist in ecological construction.

Keywords :recycled materials ;ultra high performance concrete ( UHPC) ;carbon reduction ;test ;resoure
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Table 1 UHPC design mix ratio kg + m™

JEA BHEH K AR K MK AR A oK WET4E 7K K
C0SO 948.0 1 008 168 120 0 0 33.6 168 211 0. 181
CS-125 912.0 1032 168 120 0 0 33.6 168 211 0. 186
C05S0  900. 6 1 008 168 120 0 47.4 33.6 168 211 0. 181

C10S0  853.2 1 008 168 120 0 94.8 33.6 168 211 0. 181

. C1550  805.8 1 008 168 120 0 142.2 33.6 168 211 0. 181
7J;JQFZ§‘: C20S0 758.4 1 008 168 120 0 189.6 33.6 168 211 0. 181
C2550 711.0 1 008 168 120 0 237.0 33.6 168 211 0. 181

C30S0  663.6 1 008 168 120 0 284.4 33.6 168 211 0. 181

C40S0  568.8 1 008 168 120 0 379.2 33.6 168 211 0. 181

COS05  948.0 957.6 168 120 50. 4 0 33.6 168 211 0. 181

COS10  948.0 907.2 168 120 100. 8 0 33.6 168 211 0. 181

X COS15  948.0 856. 8 168 120 151.2 0 33.6 168 211 0. 181

AR

s C0S20  948.0 806. 4 168 120 201.6 0 33.6 168 211 0. 181
C0S25 948.0 756.0 168 120 252.0 0 33.6 168 211 0. 181

COS30 948.0 705. 6 168 120 302. 4 0 33.6 168 211 0. 181

C0S40  948.0 604. 8 168 120 403.2 0 33.6 168 211 0. 181

C05S05  900. 6 957.6 168 120 50. 4 47.4 33.6 168 211 0. 181

C10S10  853.2 907.2 168 120 100. 8 94.8 33.6 168 211 0. 181

K P FY

TRAE R C15S15 805.8 856. 8 168 120 151.2 142.2 33.6 168 211 0. 181
C20S20 758.4 806. 4 168 120 201.6 189.6 33.6 168 211 0. 181

C25825 711.0 756.0 168 120 252.0 237.0 33.6 168 211 0. 181
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Table 2 Comparison of carbon emissions

o ; a2 WHE HA WA WOk mE Csc/
2R L o x (kgCOse » m™)
F FA R T F./ (kgCOye + m™) 735 251 254 25.4 2.8 2.8 285 2050 0.168 —
CS-125 XFHAH A AR M,/ (kg - m™) 912 1032.0 168 120 0 0 33.6 168 211 1.025.62
C0S30 Xf L4 AR M,/ (kg - m™) 948 705.6 168 120 302.4 0 33.6 168 211 1052.11
C2580 X LA 45 SR AR & M,/ (kg - m™) 711 1008.0 168 120 0 237 33.6 168 211 878. 49
=3 AEBERABRARITLE
Table 3 Cost comparison of different alternative materials
" ; B ¥ i [ 3% 2F MR A BT/
B e ?@? LS %ﬁ gi fé% gﬂlk ﬂgﬁT * <+ j%ﬁ%zi* >+
BIEMEH A P/ (TC - kg™?) 0.52  0.45 0.9 0.4 0.05 0.05 5 5 0.01 —
CS-125 Xt LA R R M,/ (kg - m™) 912 1032.0 168 120 0 0 33.6 168 211 2148.0
C0S30 Xt HLAH A AR M/ (kg - m™) 948 705.6 168 120 302.4 0 33.6 168 211 2034.9
C25S0 Xf L4445 AR M,/ (kg - m™) 711 1008.0 168 120 0 237 33.6 168 211 2044.5
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