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Study on Axial Compression Performance of Aeolian Sand Concrete
DONG Wei', XIAO Yang', SU Ying', SHEN Xiangdong®

(1.College of Civil Eng., Inner Mongolia Univ. of Sci. and Technol., Baotou 014010, China; 2.College of Water Conservancy and Civil Eng.,
Inner Mongolia Agricultural Univ., Hohhot 010018, China)

Abstract: Mechanical properties of acolian sand concrete, are important indicators to characterize the performance of aeolian sand concrete. Do-
mestic and foreign scholars have extensively studied the cubic compressive strength, splitting tensile strength and microscopic mechanism of
aeolian sand concrete, but there are few researches on the mechanical properties of concrete under axial compression, while the compression of
concrete prism is closer to the engineering practice. Therefore, 10 groups of aeolian sand—fly ash concrete were prepared by mixing aeolian sand
(replacement rate was 0~40%) and fly ash (replacement rate was 10%~20%) with river sand and cement of equivalent quality. The 60-day-old
aeolian sand—fly ash concrete axial compression test was carried out, and the axial compression failure morphology, microstructure, stress—strain
relationship, axial compressive strength, peak strain, elastic modulus and Poisson’s ratio of the aecolian sand—fly ash concrete were tested. It was
found that the stress—strain curves of aeolian sand concrete with different amounts of aeolian sand in the elastic stage are basically consistent.
After entering the elastic-plastic stage, the stress of aeolian sand concrete increases faster than that of the reference concrete, and the brittleness of
concrete increases. The axial compressive strength, elastic modulus and Poisson’s ratio showed a trend of increasing first and then decreasing with
the increase of aeolian sand content, and decreased with the increase of fly ash content. Finally, the constitutive parameter A of the rising section

of Guo Zhenhai’s classic model was subjected to secondary evolution, and an evolution model between the constitutive parameter and axial com-
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pressive strength and aeolian sand content was established. The constitutive equation of the stress—strain rising section of aeolian sand concrete

was obtained. The calculation model had certain reference for the research and application of aeolian sand concrete.

Key words: acolian sand—fly ash concrete; axial compression; constitutive parameters
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Tab.1 Chemical composition of aeolian sand and normal sand

R w(Si0)/%  W(ALO3)%  w(Ca0)%  w(Fe;,0)/%  wkK,00%  wNa,0)/%  w(C)/% wMgO)%  wEHHA)%
PN SR 76.4 6.8 5.6 23 1.4 22 2.1 1.4 1.8
WL 74.2 9.0 4.0 3.1 1.9 2.0 1.8 12 2.8
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Tab.2 Mix proportion and basic performance index of aeolian sand concrete
T L LA L/ (kgrm ) HOIURTEE f,/MPa
G P& /mm
K MR Y W a1 K BEA 7d 28d
A0 342 38 800 0 1060 160 7.6 165 372 44.9
Al0 342 38 720 80 1060 160 7.6 175 40.0 46.3
A20 342 38 640 160 1060 160 7.6 210 414 49.5
A30 342 38 560 240 1060 160 7.6 175 38.4 46.7
A40 342 38 480 320 1060 160 7.6 165 36.4 45.5
BO 304 76 800 0 1060 160 7.6 200 30.3 43.0
B10 304 76 720 80 1060 160 7.6 210 319 443
B20 304 76 640 160 1060 160 7.6 220 33.1 46.6
B30 304 76 560 240 1060 160 7.6 180 32.0 46.7
B40 304 76 480 320 1 060 160 7.6 170 31.7 46.6
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Fig.2 Concrete uniaxial compression failure patterns
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Fig.3 SEM images of sample groups at 60 d

50 A20
A30
40 A0

30 | 40 \A10

o/MPa

20 |

10 +

0

0 05 10 15 20 25 30 35
/107
B4 MHERIZE10%RIDRER TN H-N T L%
Fig.4 Stress—strain curves of aeolian sand concrete with
fly ash content of 10%
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Tab.3 Constitutive parameters of aeolian sand concrete
G5 4 o xno* R
A0 1.799 0.000 8 0.140 6 0.999 9
A10 1.590 0.000 6 0.1225 0.999 8
A20 1.196 0.005 2 32921 0.996 7
A30 1.204 0.001 4 0.203 9 0.999 7
A40 1.371 0.004 2 1.711 1 0.998 0
BO 1.120 0.005 7 2718 1 0.997 6
B10 1.766 0.003 5 1.2023 0.998 9
B20 1.832 0.004 4 2.0714 0.997 6
B30 1.502 0.002 3 0.867 7 0.999 0
B40 0.945 0.008 1 34983 0.9959
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