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Abstract: The effects of different water-cement ratio cement mortar on the sulfate resistance under full immersion were
studied. Ordinary Portland cement, high sulfur-resistant cement and slag with silica fume cement concrete samples were
prepared with water-cement ratio of 0.32 and 0. 36. After standard curing for 28 days, compressive strength and relative
elastic modulus were examined. Concrete samples were fully immersed in 3wt% Na,SO, sulfate solution at (20+2)°C, and
their strength and elastic modulus were measured. Then the corrosion resistance of the concrete under full immersion was
evaluated. The results show that under the condition of full immersion, the corrosion resistance of 0. 36 water-cement ratio is

lower than that of 0. 32 water-cement sample, and the resistance to sulfate attack increases with the decrease of water-cement

ratio. Concrete was mixed with mineral powder-silica fume after

KiEHEE. 2017-07-28 full immersion conditions to enhance the performance of sulfate
EETE. MEARBEESEIITH (51768033, 518082 erosion significantly. High sulfur-resistant cement can improve
72) 5 KT AR AR B\ 4 -4l v 3 ¥ By the performance of concrete sulfate attack by limiting the content

of C;A, which is not necessarily applicable in any environment.
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The resistance coefficient and relative elastic modulus of low-
water-cement concrete and concrete mixed with mineral powder-
silica are higher, which is confirmed by connected porosity, fur-

SR T5 iR [I]M%Eh@ H (201606) ther showing low-water-cement concrete mixed with mineral pow-
FE—1EE WHRNI, B, 1994 4R, BT R der-silica can significantly improve the performance of concrete
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Table 1 Mix proportion of concrete

Blast furnace

Coarse Fine

Ratio Water: CemenZ dag/ Silica fur_n:,/ agaregate/ aggregate/ Water Water . Cement
g+ m’ kg - m™ kg - ™ kg - m™ kg - m kg - m™ reducer/%  cement ratio type
A 152 422.00 — — 1061 800 4.22 0.36 Ordinary
B 152 422.00 — — 1061 800 4.22 0.36 High resistance
C 152 354.28 63.3 4.22 1061 800 4.22 0.36 Ordinary
D 152 346.04 63.3 12.66 1061 800 4.22 0.36 Ordinary
E 152 350.26 63.3 8.44 1061 800 4.22 0.36 Ordinary
A 155 484.00 — — 1042 754 4.84 0.32 Ordinary
B 155 484.00 — — 1042 754 4.84 0.32 High resistance
C 155 406.56 72.6 4.84 1042 754 4.84 0.32 Ordinary
D 155 396.88 72.6 14.52 1042 754 4.84 0.32 Ordinary
E 155 401.72 72.6 9.68 1042 754 4.84 0.32 Ordinary
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Fig. 1 Variation curves of K of the concrete samples with different water cement ratios with erosion of ages: (a) 0.36, (b) 0.32
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Fig. 2 Variation curves of E, of the concrete samples with different w/c with erosion of ages: (a) 0.36, (b) 0.32
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Table 2 Connected porosity of concrete samples

Samples Connected porosity/ %
0.36-A 11.77
0.36-B 13.26
0.36-E 10.18
0.32-A 10.30
0.32-B 10.82
0.32-E 7.61
16
—=—0.36

14| ——0.32

°\\°
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Fig.3  Connected porosity of concrete samples with different

water cement ratios
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REEY 0. 36 7K B FL IR BE £, 3t DA AT IE 32 T IR K I B
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ARGERTE
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., BERA
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