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Abstract

Under acid rain conditions, physical and chemical
reactions occur in the concrete structure, which leads to
a change in pH. As these reactions continue, the
concrete begins to lose its mechanical strength, leading
to cracking, weight loss, and eventual structural damage.
Since the control of acid rain and its effects on the
environment is inevitable in some cases, researchers
have done many studies on this topic and have proposed
solutions to eliminate or control its effects. One of the
new solutions in this field is the use of nanoparticles. In
recent vyears, studies have focused on silica
nanoparticles, with the aim of using this material to
further enhance the properties of concrete. The addition
of nanosilica to concrete reduces the water permeability
of the concrete as well as higher resistance to chemical
attacks. In this paper, the mechanical properties and
durability of nanosilica-containing concrete including
weight loss, compressive strength, electrical resistance
and water absorption under acidic conditions are
investigated. By increasing nanosilica to concrete under
normal conditions, the mechanical properties of
concrete are improved, but according to the observed
results, when the samples are placed in acidic
conditions, the nanosilica in the samples reacts with acid
and the performance of nanosilica improves the
properties. The mechanical properties of the concrete
deteriorate due to the mechanical replacement of the
percentage of cement with nanosilica.
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9 MO 0.5 0 2.391 350 0 227.71 1885.71
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12 M6 0.5 6 13.428 350 91.200 163.85 1885.71
13 KO 0.5 0 2.391 350 0 227.71 1885.71
14 K2 0.5 2 3.414 350 30.400 206.42 1885.71
15 K4 0.5 4 8.485 350 60.800 177.53 1885.71
16 K6 0.5 6 13.428 350 91.200 163.85 1885.71
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S ylind Canglito St loT 28 days 56 days 90 days
NS=0% 55.57 53.03 53.66
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ph=s. NS=4% 47.70 47.40 44.33
NS=6% 31.90 44.60 40.76
NS=0% 48.37 52.33 53.46
Hea NS=2% 50.10 52.63 54.33
pH= NS=4% 47.73 50.10 51.86
& NS=6% 44.30 44.43 44.96
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NS=6% -0.56 -0.67 -0.72
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1 Slump test

2 Compressive strength test

3 Capillary water absorption test
4 Electrical Resistance test
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