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Sulfate Erosion Resistance of Basalt Manufactured Sand Concrete
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Abstract: In order to study the sulfate corrosion resistance of the basalt manufactured sand to
concrete, three kinds of mix proportions including river sand (HS), river sand + manufactured
sand (HS + JZ), manufactured sand (JZ) were selected, the dry and wet cycle tests were
conducted under two solutions of 7. 5% (mass fraction) MgSO, and 15% (mass fraction)
MgSO,. By testing the mass loss rate, ultrasonic velocity, relative dynamic modulus of elasticity
and compressive strength ratio, combined with the internal cracks and internal micro structure,
comprehensive factors were analyzed. The results show that after 18 dry and wet cycles, the
mass loss rates of three kinds of concrete in two kinds of 7. 5% MgSO, and 15% MgSO, are
increased respectively to 6. 6%, 5. 5%, 4.5% and 8. 9%, 7. 6%, 6. 5%. The ultrasonic velocities
decrease respectively to 3. 600, 3.684, 3.800 km * s ! and 3. 238, 3.368, 3.444 km *» s !. The
relative dynamic moduli of elasticity decrease respectively to 64%, 68% ., 76% and 55%, 57%,
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67%. The ratios of compressive strength decrease to 0. 84, 0. 83, 0. 88 and 0. 72, 0. 75, 0. 78

respectively. The main erosion products of river sand concrete is mainly white fibrous crystals

ettringite. The main erosion products of basalt manufactured sand concrete is mainly white

gypsum. As a result of a few stone powder and its own corrosion resistance in the basalt

manufactured sand, it can effectively improve the ability of concrete to resist sulphate erosion.

Key words: basalt manufactured sand; ultrasonic velocity; relative dynamic elastic modulus; ratio

of compressive strength
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Tab.1 Chemical Composition of Cement

i | CaO | SOz |Al; O3 |Fez O3] SO; | MgO| C3 A | Fek i

A/ % | 54.25(30. 54| 4.16 | 3.78 |2.83[1.43| — | 1.67
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Tab. 2 Basic Physical Properties of Manufactured

Sand and River Sand

Hom quEE | MERRERE/ | RWERE/ | & | a8 | EH | JEMR
BEEE | (kg s m ) (kg » m 3 |4/ % [ R/ % | 1H | 45/ %
PLklab | 2.8 1520 2620 3.0 [42.0| 1.0 19
wak | 2.7 1 530 2670 2.5 [ 44.0
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Tab.3 Particle Size Gradations of Manufactured

Sand and River Sand

AFRBLAE /mm (10, 000[5. 000 |2, 500(1.250]0. 630(0.315[0. 160

HLHW a4 %/ %) o 0 10 30 54 92 98
WSO A/ % 0 3 15 29 55 83 97
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Tab.4 Mix Proportions of Concrete

HFOB AL/ (kg » m™?)

S
A [ e | e [ | s s | ok
HS 367 90 1072 | 684 0 3.7 160

HS+JZ | 367 90 1072 | 342 342 3.7 160

1Z 367 90 1072 0 684 3.7 160

- HS RR S8 b s HS+HJZ Fom b + AL ;1 Z RoR 58 4
BN o
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Fie B DL e A LR 58 A W ab i+ HL D |
SE 2 HLHIEPBC e 4 A flAE C50 i 8 45 TR BE 1 i
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Fig. 1 Mass Loss Rates of Concretes
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Fig.2 Ultrasonic Velocities of Concretes
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