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Multi-scale degradation mechanism of aeolian sand concrete under salt-frost condition

LIYugen”, ZHANG Huimei? , CHEN Shaojie’ , HU Dawei' , GAO Wei*

(1. School of Architecture Engineering, Yulin University, Yulin 719000, China; 2. School of Science, Xi'an University of
Science and Technology, Xi'an 710054, China; 3. College of Architectural and Civil Engineering, Xi'an University of
Science and Technology, Xi'an 710054, China; 4. Shaanxi Shengyuan Tongtai Construction
Engineering CO., LTD., Yulin 719000, China)

Abstract: It is of great guiding significance to study the salt-frost degradation and reveal the degradation mecha-
nism of aeolian sand concrete for its popularization and application. The salt-frost degradation rule of aeolian sand
concrete was studied based on the fast indoor test and mechanical properties test, and its degradation mechanism
was revealed from multi-scale combining with the SEM, XRD, NMR and damage mechanics theory. The results
show that aeolian sand affects the frost resistance of concrete, and the optimal frost resistance is achieved with
100% aeolian sand replacement despite its low strength. The loss rates of mass and compressive strength increase
with the increase number of salt-frost cycling, while the relative dynamic elastic modulus decreases with the
increase number of salt-frost cycling. The salt-frost damage of aeolian sand concrete is dominated by
physical-chemical effects, and the bone-slurry debonding in the interfacial transition zone (ITZ) and the cracking of
the nearby mortar matrix are the main reasons for the degradation of its macroscopic physical and mechanical
properties. Aeolian sand can change the pore structure of concrete and the moisture transmission path in it, thereby
affects the pore saturation and the salt-frost resistance of concrete.

Keywords: aeolian sand concrete; salt-frost; durability; degradation mechanism; multi-scale
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Table1 Main chemical composition of the used sand

wt%
Sand name Si0, AlL,O; CaO Fe,0; MgO Others
River sand 79.57 6.40 297 7.88 1.07 1.91
Aeolian sand 75.85 8.02 4.79 9.22 1.15 0.97

x2 RBVBERLTEAILR 28 RHERE

Table 2 Mixture ratio and 28 days compressive strength of aeolian sand concrete

Sample Water/ Cement/ Fly ash/ River sand/ Aeolian sand/ Aggregate/  Air-entraining 28 d compressive
(kg-m™) (kg:m™) (kgm™) (kg:m™) (kg-m™) (kg:m™) agent/(kgm™)  strength/MPa

RS-C 190 338 84 572.0 — 1215 0.025 41.82

30%AS-C 190 338 84 400.4 171.6 1215 0.025 44.58

50%AS-C 190 338 84 286.0 286.0 1215 0.025 39.05

100%AS-C 190 338 84 — 572.0 1215 0.025 38.03

Notes: C—Concrete; RS—River sand; AS—Aeolian sand; RS-C—Ordinary concrete; 30%AS-C, 50%AS-C and 100%AS-C—Aeolian sand
concrete with the aeolian sand replacement rate of 30%, 50% and 100% by equal mass.
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Fig.1 Apparent damage process of aeolian sand concrete

under salt-frost conditions
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Fig.5 Microscopic structure of RS-C, 30%AS-C and 100%AS-C before and after salt-frost
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