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Fig.1 SEM image analysis and XRD pattern of Aeolian sand powder
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Fig. 2 Particle size distribution and quantitative phase analysis of Aeolian sand powder
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Tab.1 Main chemical components of ASP
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Tab.2 Physical properties of aeolian sand and river sand
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Fig. 3 Particle analysis of aeolian sand
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Fig. 4 Indentation matrix and load displacement curve of
low carbon concrete samples
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Fig. 5 Mechanical properties of different aeolian sand concretes
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Fig. 6 Indentation modulus and indentation hardness of different aeolian sand concrete
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Tab.4 Average values of nanoindentation modulus and hardness statistical results
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Fig. 7 Analysis of elastic modulus contours for ASC, ASC-10, ASC-20 and ASC-30
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Tab. 6 Indentation modulus, hardness, and volume fraction of different hydration products
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Effects of Aeolian Sand Powder on the Micro Mechanical Properties of Aeolian Sand Concrete Analysis of
Impact and Improvement Mechanism
LI Yue', WANG Hailong'", WEI Lisi', GUO Haolong', MA Kuo®, YUN Zhengjun'

(1.School of Water Conservancy and Building Engineering, Inner Mongolia Agricultural University, Hohhot 010010, China;
2.Inner Mongolia Autonomous Region Water Resources and Hydropower Survey and Design Institute, Hohhot 010020, China)
Abstract: In response to the issue of decreased mechanical properties of concrete caused by replacing river sand with windblown sand in large

quantities, this study adopts the concept of waste treatment. Windblown sand is finely ground to prepare windblown sand powder, and then 10%,
20%, and 30% replace cement in windblown sand concrete. The influence and improvement mechanism of windblown sand powder on the micro
mechanical properties of windblown sand concrete are examined through a nanoindentation test and a mercury intrusion test (MIP). The results
show that after adding aeolian sand powder, the indentation modulus and hardness of aeolian sand concrete significantly improve. Compared to
other additives, 20% aeolian sand powder produces the most significant improvement in the indentation modulus and hardness of aeolian sand
concrete, resulting in an average increase of 19.9% and 25.9%, respectively. In addition, based on the indentation modulus, hardness, and volume
fraction of the hydrate phase, 20% aeolian sand powder greatly improves the modulus and hardness of the hydrated phase in aeolian sand con-
crete, reduces the low-density C—S—H gel and void content, and increases the high-density C—S—H gel and CH content. This further reduces the
void volume fraction in aeolian sand concrete of > 100 nm, increases the void volume fraction of < 100 nm, optimizes the pore structure of low-
carbon concrete, and causes the interface transition zone to shrink, reducing its thickness by 10% um, resulting in an improvement in micro me-
chanical properties. This study provides new ideas and insights for using large amounts of solid waste in concrete and for treating waste with
waste.

Key words: acolian sand; aeolian sand powder; micro mechanical properties; interface transition zone
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