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Damage and deterioration of shear properties of concrete with different
water cement ratio under high and low concentration sulfate attack

TAO Qi
(China Railway 19th Bureau Group Sixth Engineering Co. , Ltd. , Jiangsu Wuxi 214028, China)

Abstract: Through indoor sulfate corrosion test and direct shear test, the shear strength reduction law of concrete
with different water cement ratio under high and low concentration sulfate attack is studied. The test results show
that the shear resistance of concrete gradually declines with the increase of sulfate attack time. The specific
performance is that the nominal cohesion and the nominal shear expansion rate of concrete specimens gradually
decrease with the increase of erosion time, and the shear strength loss of specimens under high concentration of
sulfate solution is more significant; while the internal friction angle of concrete specimens shows a nonlinear
decreasing trend at low concentration, and increases briefly and then decreases at high concentration.
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Tab.1 Chemical composition of cement for test

== ,

Ca0 SO  ALO; MgO Fe, O, SO,
Moy
S8/% 61.3 18.8 5.42  3.34  2.55 3.13

*2 BuAKBRRELIHHEALE

Tab. 2 Mix proportion of concrete specimen per cubic meter

TR BE 41 5y PC40 PC45 PC50
KR kg 465 465 465
K /kg 186 209. 3 232.5
KK 0. 40 0.45 0. 50
AR/ kg 862 862 862
&k kg 846 846 846
WK F kg 3.21 3.21 3.21
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Tab.3 Test condition table

. KK w/c
B R £k vk B
0. 40 0. 45 0. 50
B EE(15%) H-0. 40 H-0. 45 H-0. 50
R EE (%) 1-0. 40 L-0. 45 L-0. 50
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Fig. 1 Schematic diagram of direct shear device
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Tab. 2 Experimental data and fitting curve of peak shear
stress and axial pressure of concrete specimens under
different erosion time
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Tab. 3 Relation curve of shear strength parameters of concrete

specimens with sulfate attack time
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Fig. 4 Relation curve of shear expansion rate of concrete
specimen with sulfate attack time
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Fig. 5 Curve of internal friction angle of concrete specimen

with sulfate attack time
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