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Mechanical properties and pore characteristics of aeolian sand concrete
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Abstract: In order to solve the problem of uneven distribution of natural river sand and resource shor-
tage in northwestern of China, aeolian sand concrete was prepared by using the aeolian sand of Kubugi
Desert to replace part of natural river sand as fine aggregate. The experimental study on aeolian sand
concrete was carried out through the cube compressive strength, splitting tensile strength and nuclear
magnetic resonance porosity. The research results show that with the increase of the aeolian sand con-
tent, the early cubic compressive strength value and the splittling tensile strength value of the aeolian
sand concrete both first increase and then decrease. The aeolian sand content with 20% , 30% and
40% concrete can meet the design strength requirements. With the increase of the curing age, the
cubic compressive strength and splitting tensile strength of each group of aeolian sand concrete speci-
mens increase differently, and the strength value of concrete with 30% aeolian sand has the largest in-

crease. The T, spectrum of aeolian sand concrete has three characteristic peaks. With the increase of
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curing age, the large pores in the concrete develop towards small pores. As the amount of aeolian sand

increases, the porosity first decreases and then increases. The gel pores and pores show a tendency to

increase first and then decrease. This research can provide a theoretical basis for the application and

promotion of aeolian sand concrete in water conservancy projects in arid and semi-arid areas in China.

Key words: aeolian sand concrete ;compressive strength ; splitting tensile strength ;

nuclear magnetic resonance ; pore
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Tab.1 Main physical and chemical parameters of
fine aggregate

N ps/ pa/
/% 0% oJ/% Sc/% S/ %
X gom) gemy ™ el
WYY 2 584.1 1579.2 0.7 0.3 0.4 0 0.03  0.37

bR 2576.5 17903 3.1 2.1 3.6 0.3 0.28 041
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Fig.1 Distribution curves of aeolian sand particle size
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Tab.2 Mixture ratio of aeolian sand concrete

p/ (kg - m™3)
He5  S%
KR MUK WEr KB BEEE K AMInE
A 0 320 80 750 1060 180 0.4
B 10 320 80 675 75 1060 180 0.4
C 20 320 80 600 150 1060 180 0.4
D 30 320 8 525 225 1060 180 0.4
E 40 320 80 450 300 1060 180 0.4
F 50 320 80 375 375 1060 180 04
G 60 320 80 300 450 1060 180 0.4
H 70 320 8 225 525 1060 180 0.4
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Fig.2 Variation curves of compressive strength of
aeolian sand concrete with content of aeolian
sand

2.1.2 IR S AR IURBR R M R
AR B - B0 1 5 S5 i 300 12 722 £l il 2 dn
P 3 Fri. o B R, AN [R) KRR ED 2 6 4 TR RE L Bt




ﬁ%ﬁ!%

R REE L N F 1 RALBRE

IR S PR 5 R A 48 K e AT I S [
KB RV F e 5BV B R R 20%,30% F
40% ()5 5 4K i 12 B S v T A, R IR I
28 d B R 30% ¥ D 41 57 J5 PR ik B 5 3 o
IR de A, FEvEA 7 d A58 FE 26.4 MPa
Al k%) 28 d 58 JF 34.9 MPa 1) 75.6% , i KFL VD 5 &
20% ~40% IR EE+ 7 d B3R 19.2 ~20.7 MPa
g 28 d BREF 30.3 ~34.3MPa (1) 60.3% ~64.9%. E SR
1 KEVD 8 A REAR T IR & L /Y 401 58 i, (1
28 A KR Y45 B 20% ~ 40% (1) KR Vb TR 5E 4
5 FEATYRE S5 12 C30 015 B AT 24 9% R FAARR A
AR, WEL VIR EE 78 BT 50 7 1 58 4 RE 8
B TR e AT I
30 —S=0

S5=10%
—5=20%
—35=30%
— §=40%

S=50%

— 5=60%
— S5=70%

5 L L

1 1 1 1 1 1 J
12 15 18 21 24 27 30
Tid

36 9

K3 XFRUMREE L4 ik B BE I 3T 722 fb
Fig.3 Variation curves of compressive strength of
aeolian sand concrete with age
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Fig.4 Variation curves of splitting tensile strength of
aeolian sand concrete with content of aeolian
sand
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Fig.5 Variation curves of splitting tensile strength of
aeolian sand concrete with age
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Fig.6 T, map and pore distribution curves of aeolian sand concrete at different age periods
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aeolian sand concrete at different ages
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Fig.9 NMR T, spectrum distribution curves of concrete at different ages
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Fig.10  Growth and development curves of concrete pores at different ages
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