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Design and performance study of red mud-based
ultra-high performance concrete

ZHENG Qiang, WU Di, ZHANG Min, YU Jiao" , WANG Xinpeng
(School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China)

Abstract: In order to reduce the energy consumption of ultra-high performance concrete
(UHPC), this study explores the feasibility of using red mud as the mineral admixture to re-
place cement and prepare a low-carbon ultra-high performance concrete (LCUHPC). Based
on the theory of the closest packing of particles, the study designs a red mud-based UHPC
by using the Modified Andreasen &. Andersen model, and systematically characterizes its
working performance, mechanical properties and durability. The test results show that the
addition of red mud reduces the working performance, the early (7 d) compressive strength
and the durability of UHPC. The 28 d compressive strength of UHPC modified by high vol-
ume (30%) red mud is greater than 100 MPa and the electric flux is less than 100 C, which
verifies the feasibility of preparing LCUHPC with red mud. In addition, the leaching results
of harmful components show that UHPC can effectively consolidate heavy metal ions in red
mud and reduce the risk of high alkali leaching of red mud.
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R CaO SiO, Al O, Fe, 0, MgO Na, O K,O SO, TiO, P,0, LOI
K 63.19 19.21 4,21 3.32 1. 60 0.11 0. 83 3.32 0.23 0.06 2. 49
kK 0. 35 94. 43 0. 25 0.15 0.45 0.13 0. 84 0. 70 — 0.17 2.29
AR 7.72 46. 77 37. 69 3.12 0.23 0.13 0. 88 0.75 1.41 0.46 2.79
e 5.36 19.21  22.91 33.77 0.39 13. 60 0.22 0.52 3.93 0.02 9. 65
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PRSI Y (GB 5085. 3-—2007) KL 5E 4 18 2 ik
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