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Effect of aeolian sand and recycled composite micro-powder on

mechanical properties of ultra-high performance concrete

LIU Chao™?, LIN Xin', LIU Huawei® , HU Tianfeng
(1. School of Science, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Ultra-high performance concrete (UHPC) was prepared by partially replacing cement with recycled com-
posite micronized powder. The waste bricks and concrete were used as an auxiliary cementitious material. The river
sand was partially replaced with anthracitic sand. The modified Andreasen-Andersen (MAA) particle accumulation
model was used to design the proportions. A concrete strength growth prediction model considering the pozzolanic
activity of aeolian sands and composite micro-powder was built. The effect mechanism of composite micro-powder
and aeolian sand on the mechanical property of UHPC was studied. The results show that the mechanical proper-
ties of UHPC are optimal when the replacement rate of river sand by the equivalent mass of aeolian sand is 30wt%
and the replacement rate of cement by the equivalent mass of composite micro-powder is 10wt%. The particle size
distribution of granular materials is the best, forming a matrix with high compactness. At the same time, the hydra-
tion contribution of aeolian sand and composite micro-powder active components improves the microstructure
and mechanical properties of UHPC.

Keywords: ultra-high performance concrete; aeolian sand; recycled composite micro-powder; mechanical

property; microstructure
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Table1 Mix proportions of ultra-high performance concrete (UHPC)

Binder compositions/(kg-m™)

Mix - Water/ Superplasticizer/ Steel RS/ AS/
C P Condertcp)  SF Ura (kgm?)  (gm) fiber/% (kgm?)  (kgm™)
CMPOASO 595 0 0 85 170 850.0 0.0
CMPI10ASO 510 51 34 85 170 850.0 0.0
CMP20AS0O 425 102 68 85 170 850.0 0.0
CMPOAS15 595 0 0 85 170 722.5 127.5
CMP10AS15 510 51 34 85 170 722.5 127.5
CMP20AS15 425 102 68 85 170 136 91.25 25 722.5 127.5
CMPOAS30 595 0 0 85 170 ’ ’ 590.0 225.0
CMP10AS30 510 51 34 85 170 590.0 225.0
CMP20AS30 425 102 68 85 170 590.0 225.0
CMPO0OAS45 595 0 0 85 170 467.5 382.5
CMP10AS45 510 51 34 85 170 467.5 382.5
CMP20AS45 425 102 68 85 170 467.5 382.5
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Fig. 3 Effect of AS and CMP replacement ratios on UHPC workability
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Table 2 Ratio of aeolian sand content to cement content
(S/C) and composite micro-powder content to total
cementitious material (C./ C,) values of different UHPC

specimens
Sample S/C C./Cy
CMPOASO 0.00 0.0
CMP10ASO 0.00 0.1
CMP20AS0 0.00 0.2
CMPOAS15 0.21 0.0
CMP10AS15 0.25 0.1
CMP20AS15 0.30 0.2
CMPOAS30 0.38 0.0
CMP10AS30 0.44 0.1
CMP20AS30 0.53 0.2
CMPOAS45 0.63 0.0
CMP10AS45 0.75 0.1
CMP20AS45 0.90 0.2
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