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INTRODUCTION

Soils can be corrosive for the buried-structures 

and construction while the effects of corrosive soil 

can cause structural failure of the buried-structural 

particular soil can minimize such soil corrosion of 

 The study of the soil 

corrosion of buried-structural materials is importance, 

because millions of miles of the buried steels or iron–

buried-structural materials necessitates a huge amount 

The corrosion rate of the buried-structural materials is 

moisture content, pH, resistivity, oxidation-reduction 

potential, chloride and sulfate contents1-3

such soil parameters can give an indication of the soil 

structures have carried out4-19

the corrosion behaviour of galvanized steels and bare 

steels after exposure for thirteen years in different soils 
4,5

It was reported that the corrosion of mild steel increased 

that the maximum corrosion rates occur at saturations 
4

the observed maximum average pitting corrosion rate 

on the surface of the buried-pipelines6

structural materials, such as galvanized water supply 

pipelines, natural gas and crude oil pipelines have been 

corroded by soils all around the world

been reported that the aggressiveness of soil towards 

city of Canada was affected by soil properties such 

as resistivity, pH and the presence of sulfate-reducing 

bacteria

resistivity value decreased with increasing the moisture 

content and temperature13

sandy and gravel soils have a high resistivity (more than 

galvanized steels and cast-iron pipes, while a clayey soil 

galvanized steels1-3  

low conductivity) are generally least corrosive for the 

It has been reported that soil is generally considered 

cm1-3,8,9

materials8-11, because it can readily be converted to 

et al. 

chloride concentration in soil on the corrosion behavior 

of reinforcing steels15

The of city supply water is mostly through the 

buried galvanized steels and cast-iron pipelines in 
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safety all such water supply pipelines are generally 

buried beneath the earth surface to a depth of about 1 

to investigate the effects of different soil parameters 

that affect the corrosive nature of soils on the buried-

galvanized steel and cast-iron pipelines used to supply 

effect of soil parameters on the corrosivity of such 

buried-structural materials and to specify the corrosive 

EXPERIMENTAL METHODS

Twenty three soil samples were collected from Panga-

o o

longitude of 85o o

1 meter from the ground level for the real location of 

the buried-pipelines for the purpose of the supply of 

remained same for a period of moisture content analysis 

standards

pH of 1:2 soil-water suspension of each soil samples in 
21

The conductivity bridge was used to determine the 

electrical conductivity of the 1:2 soil-water suspension 
22

 The oxidation-reduction potential 

23

 Argentometric 

titration was used to determine the amount of chloride 

suspension was determined by titrating the soil 

suspension against standard silver nitrate solution 

method was used to estimate the amounts of sulfate 

are discussed in elsewhere24,25

Fig. 1: Location map of the Panga-Kirtipur-Tyanglaphant sampling 

sites of Kirtipur Municipality of Kathmandu district.

RESULTS AND DISCUSSION

Moisture content in soil

The moisture content in soil is one of the most 

important parameters of soil corrosion towards the 

results revealed that all the soil samples are assumed to 

Soil pH

All twenty three soil samples collected from the study 

Soil resistivity

The soil resistivity (saturated paste resistivity) is 

of soil, moisture content, concentration of different 

dissolved salts, degree of compactness and temperature 

the sampling sites, all these affecting factors except 

types, moisture content and dissolved salts are changed 

all efforts were made to insure uniformity among the 

samples were tested at room temperature at 25 C 
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which was remained constant and an effort was made 

to compact the soils to the same degree into the square 

Table 1 shows the soil resistivity value of all twenty 

revealed that most of the soil samples collected from 

non-corrosive” in nature for the buried-structural 
9 26

It is meaningful to mention here that the soil corrosivity 

corrosive, moderately corrosive, corrosive, highly 

corrosive and extremely corrosive) as shown in Table 

28,9,26

Oxidation-reduction potential of soil

The measurement of the oxidation–reduction 

soil corrosivity towards the buried–structural materials, 

because it determines partially the stability of the 

formation of passive oxide layers on the surface of the 

materials, because the anaerobic soils do not contain any 

free oxygen which is necessary for the passivation of 
33  

indicates whether or not a soil is capable of sustaining 

Table 1: Soil parameters of Panga-Kirtipur-Tyanglaphant areas of Kirtipur Municipality.

S.N. Sample  Moisture   Soil pH   Soil Resistivity ORP Chloride  Sulphate 

 Name Content (%)      (ohm.cm)   (mV vs SCE)      (ppm) (ppm) 
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condition is ideal for the proliferation of the sulfate-

26

Chloride content in soil

The contribution of chloride ions to soil corrosivity 

it also participates directly in pit initiation on the surface 

the pitting corrosion of stainless steels, but it also 

In addition, the presence of chloride content tends to 

decrease soil resistivity1

The chloride content in all twenty three soil samples 

collected from the present study areas is found to be 

corrosive” towards the galvanized steels and cast-iron 

buried-structural materials8,9,26

Sulfate content in soil

Sulfate content in soil is generally harmful for the 

buried-structural materials, as it participates directly 

initiation of stainless steels and also increases the soil 

8,9,26  Sulfate 

content in all twenty three soil samples collected from 

Table 2: Relationship between soil resistivity, chloride and 

sulphate content and soil corrosivity towards the buried–

structural material 8,9,26.

Soil Parameter               Soil Corrosivity Rate

Corrosive

Highly corrosive

                    

                    

Table 3: Rating of soil corrosivity based on the oxidation–

reduction potential of soils27.

Oxidation–reduction       Soil Corrosivity

CONCLUSIONS:

to investigate the soil corrosivity towards the buried-

galvanized steels and cast-iron pipes used to supply the 

Tyanglaphant area are sandy or mixture of sand and 

oxidation-reduction potential value in the range 
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corrosive” towards the buried-galvanized steels and 

The chloride content in all twenty three soil samples 

for the corrosivity of soils towards the buried-

Sulfate content in twenty two soil samples (except 

It can be advised to the related authorities or 

gravel or sand around the buried water supply 

galvanized and cast-iron pipelines is necessary 

before undergrounding them in the study areas of 
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