
Understanding the effect of acid rain on physico-chemical and engineering
properties of soils of high and medium plasticity

Rapid industrialization and development in transport sector have polluted the atmospheric
environment with noxious gases viz. oxides of sulphur, nitrogen and carbon to the extent that
acidic atmospheric precipitation is being experienced in many parts of the world. The pH of
such precipitation may be as low as 3 to 4. Acidic fog, rain and water accumulate on the
surface affecting the pH of the soil and is responsible for altering the physical and engineering
properties of soil. The frequent, persistent and growing intensity of acid rain will certainly
exceed buffering cation exchange capacity of soil which will enhance the rate of leaching of
cations from the soil to a great extent. Absorption of H+, SO4

2-, NO3
- and CO3

2- by the soil
particles will alter physico-chemical and engineering properties of soil which cannot be
ignored. Therefore it is imperative to examine the properties of soils eroded due to acid rain in
order to augment understanding of its influence on geotechnical engineering. To monitor the
degree of variation in the texture, physico-chemical and the engineering properties of soil of
high and medium plasticity collected from Indore, MP, Guwahati, Assam respectively on
exposure to acid rainsof varying strength a research study was carried out.The soil fractions
were treated with probablesimulated strength of acid rain equivalent to normality 0.005N,
0.01N, 0.02N and 0.04N of H2SO4, HNO3 and 1:1 mixture of H2SO4 / HNO3 (expected
composition of acid rain).

Acid rain results in changes in physico-chemical characteristics of soil due to cation exchange.
pH of the soil decreases, grain size distribution of the soil will shift towards silt fractions, the
angularity of individual particles will increase, the consistency properties of the soil are altered,
overall strength of the soilreduce due to leaching of cations which reduce the attractive forces
between the soil particles.Magnitude of the deterioration depend on persistence and strength of
Acid rain.The data obtained during the experiments is useful in gauging the damages to the soil
that could occur due to the Acid rain in future.


