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INFLUENCE OF A SIMULATED ACID RAINFALL
ON MECHANICAL PROPERTIES OF C50 CONCRETE
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Abstract ; The mechanical properties of C50 concrete as well as the C50 concretes with slag, SBR polymer
and fly ash respectively were tested after exposure in an environment of simulated acid rainfall for periods
of desired length. The result showed that the main mechanical properties of these five concretes didn’t de-
clined obviously and still met the requirements of the structure design on strength; Slag ,SBR polymer and
fly ash can improve the mechanical properties of concrete and lower the erosion rate of concrete to some
extent in the later stage of the exposure in the condition of simulated acid rainfall occurred in area of Fus-
han city for a length of period around 75 years. The main trouble for concrete in acid rainfall is surface e-
rosion. That is to say that the acid rain may induce the degradation of some mechanical properties which
are sensitive to surface status such as flexural strength and tensile strength ,which should be considered for
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designing and constructing of a reliable structure.
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Table 1 Mix proportion of C50 concrete
mix proportion , Kg/m? workability
code slump , mm cohesiv- water-
m, m,, m, m, m, m,, m, o
init 1h eness retentivity
A 490 / 180 720 1080  4.12/HPG / 90 65 thickly medium
B1 430 86/ I FA 180 670 1092 4.12/PNS / 115 75 medium medium
B2 400 188/ I FA 180 628 1019  4.12/HPG / 150 120 medium medium
C 400 188/595 180 628 1019  4.12/HPG / 170 135 medium medium
D 490 / 180 720 1080 3.92/PNS 72/SBR 100 75 medium medium

note ; mc-cement content, mma-mineral admixture content( Il FA S95) ,mw-water content, ms-sand content,, mg-aggregate content, msp-superplasticzer

content( HPG-set-retarding water-reducer agent ,PNS-naphthalene sulfonate superplasticzer).
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Fig.1 Compressive strength versus time of concrete

in smulated acid rain condition
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Fig. 2 Flexural strength versus time of

concrete in smulated acid rain condition

Table 2 Compressive strength of erosion

concrete and contrast concrete( MPa)

condition and sample A Bl B2 C D

eroded sample 60.7 67.3 68.8 66.6 58.4
constrast sample 68.4 70.2 68.4 63.5 57.5

Table 3 Axial compressive strength of erosion

concrete and contrast concrete( MPa)

condition

sample code A Bl B2 C D

28 d axial compressive strength  47.1 49.4 45.6 51.6 43.1
eroded sample the second period 49.3 55.8 60.2 61.2 50.3
the third period 59.5 66.7 63.0 62.0 59.1

constrast sample the third period 54.2 64.1 53.2 64.4 54.8
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Fig. 3 Tensil strength versus time of

concrete in smulated acid rain condition
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Fig. 4 Shear strength versus time of concrete

in smulated acid rain condition
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Fig. 5 Tensil strength versus time of

concrete in smulated acid rain condition

Table 4 Flexural strength of eroded concrete
and contrast concrete( MPa)

condition and sample A Bl B2 C D
eroded sample 5.04 5.22 6.08 5.98 5.71
constrast sample 6.66 6.68 6.98 6.15 6.80

Table 5 Tensil strength of erosion
concrete and contrast concrete( MPa)

condition and sample A Bl B2 C D
eroded sample 4.95 4.82 3.92 4.39 3.74
constrast sample 4.90 4.71 4.00 4.92 4.33

Table 6 Shear strength of erosion
concrete and contrast concrete( MPa)

condition and sample A Bl B2 C D
eroded sample 7.67 7.98 9.65 8.65 8.15
constrast sample 7.12 8.55 6.58 7.52 8.01

Note ; Sample dimension is 100mm % 100mm X 300mm

Table 7 Modulus of elasticity of eroded
concrete and contrast concrete( GPa)

condition and sample A Bl B2 C D
eroded sample 44.0 45.0 35.1 40.8 38.6
constrast sample 41.4 39.4 36.8 42.5 35.4
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