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Foreword

This document (EN 12501-2:2003) has been prepared by Technical Committee CEN/TC 262 “Metallic and other
inorganic coatings”, the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by October 2003, and conflicting national standards shall be withdrawn at the latest
by October 2003.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Slovakia, Spain, Sweden, Switzerland and the United Kingdom.
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Introduction

This European Standard should be used in conjunction with EN 12501-1, Protection of metallic materials against
corrosion — Corrosion likelihood in soil — Part 1: General, which describes general principles of the assessment of
the corrosion load.

The method of assessing the corrosion load in the case of a new structure to be installed takes into account the
adverse parameters of the soil and environment with regard to corrosion. They have been chosen to avoid
underestimation of the risks of corrosion damage. The assessment is performed considering a bare structure in
direct contact with the soil without taking into account any protective system that will be present in service.

The complexity of corrosion in soil demands that the measurements and their interpretation are carried out by
experienced personnel. The described method should be adapted in relation to the expected service life of the
structure and to possible future changes of its environment.

1 Scope

This part of this European Standard deals with thezassessment of thescorrosion loadyin soil for low-alloyed and non-
alloyed ferrous materials in direct contact with soil. Corrosion protection systems and their performance are not
covered by this standard but by specific productsistandards.

This part of this European Standard deals with the case of new structures to be buried and gives information for
existing structures. )

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 12501-1:2003, Protection of metallic materials against corrosion — Corrosion likelihood in soil — Part 1:
General.

3 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in EN 12501-1:2003 apply.

4 Assessment of the corrosion load in soil for a new structure to be buried
4.1 Method
The method to be applied is based on:

O general concepts and factors influencing the corrosion load given in EN 12501-1;

O criteria defined in the present standard.
4
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The corrosion load is accepted high if no investigation is done for any reason.

4.2 Criteria

4.2.1 Soil conditions

Table 1 summarises different soil conditions to be examined during either the preliminary inquiry or the site survey
and which indicate a location of high corrosion load, in the absence of further investigation.

Table 1 — soil conditions that can lead to a high corrosion load

Characteristics Circumstances Examples of criteria
Natural soil Presence of peat, lignite, coal .. in the soils
Areas such as marsh, fen, ..
Tidal zone
Type of soil Presence of brackish or sea water table
Anaerobic soils (Possible Microbially Induced Corrosion)
Atrtificial soil Soils containing ashes, slag, industrial by-products, residues

of household refuse, ...
Areas backfilled by industrial by-products (any type)
Uncontrolled recycled materials

Device-using DC Close,vicinity, of,DC railways,tramways, underground, ...
Electrical influence Proximity of a'cathodically‘protected structure, or anodes, ...
Device using AC Proximity(of AC power lines, AC railways
Proximity to AC earthing electrodes
Pollution Contaminated soils Contamination by de-icing salts, manure, fertilisers, leaking

sewer, industrial pollution

Topography Hydrography/{ Presenceson-the)pipe route of a low point, a creek or river
crossing, ...

Others Toponomy Indications from the village names of special characters of the
nature of soil

Three phase boundary Fluctuating water table

4.2.2 Preliminary Inquiry

A preliminary inquiry generally consists of a topographical study, a geological study and an investigation for specific
information. It enables to identify areas which should be studied with particular attention during the site survey.

Annex B gives more detailed information on the way to collect data during the preliminary inquiry.

In the absence of further investigation, such as site survey or soil sampling, and if one or more criteria as given in
table 1 are met corrosion load is accepted high.

4.2.3 Site survey

A site survey consists in collecting additional information (see Table 1) by observations and measurements on the
construction site; soil resistivity measurements have to be performed and, when appropriate, potential gradient
measurements.

Annex B gives additional information on the way to carry out a site survey.

The following criteria allow to assess the corrosion load, based on visual inspection of soil and resistivity
measurements from the surface during the site survey:
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O resistivity values below 30 Q-m and/or soil conditions as given in Table 1 indicate locations of high corrosion
load;

O if resistivity values are above 30 Q-m, additional investigation such as soil sampling shall be done. However, if
the three following conditions are fulfilled together, they indicate locations of low corrrosion load and no other
investigation is necessary:

0 soil is sand or gravel,

O resistivity values are above 100 Q-m, for site survey conditions representative of the average soil
moisture content and temperature values,

O soil conditions as given in Table 1 are absent.

In addition, in case of a possible electrical influence, whatever its origin, measurements should be taken on site in
order to assess more precisely its effects on the estimation of the corrosion load. If no measurement is performed
the corrosion load is accepted high.

4.2.4 Soil sampling

Soil samples are taken at various locations on site taking into account the nature, the heterogeneity and the
wetness of the soil; the resistivity and pH values of the soil samples are then measured in the laboratory.

Annex B gives additional information.on the' procedurerand measurement, Methodstused for soil sampling.

The minimum resistivity value p* and the pH valué/measufed on’a soillsample after addition of deionized water
allow to assess the corrosion load using Table 2; the evaluation of soils on the border between two fields of
corrosion load requires expert knowledge.

In addition, a medium corrosion load should'be ‘changed-to'high'when'heterogeneous soil conditions occur at the
level of the structure, such as:

O presence of a water table (partly submerged structure);
O wide range of p*values of samples (p*max / p*min > 3);

O wide range of pH values of samples (pHmax - pHmin > 1,5).

Table 2 — Corrosion load (free corrosion without concentration cell)

45-6 /
e %%/WWW
| | |
p*= Il\/loinimum resistivity vaIlSJce): after adsd(:ng deionizedlv(\)/gter (Q'm)
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4.2.5 Backfill materials

The corrosion of a buried structure will depend upon the corrosion load of the native soil, but also upon the
backfilling procedure, the backfill materials (especially if they are different from the native soil) and the possible
leaching conditions. An assessment of the corrosion load of imported backfill materials should therefore be carried
out as it may either increase or reduce the effective corrosion load on the structure.

Table 3 indicates criteria to be met by the backfill materials in order to lead to a low corrosion load.

Table 3 — Criteria for backfill materials

Parameters Low corrosion load
Resistivity p*>100 Q'm
pH? 6<pH<9
Sulfide <10 mg/kg
Carbon No visual detection of coal, coke, graphite, carboniferous residues
@ Materials outside this pH range, but with low acidity or alkalinity amount, could be considered as
leading to a low corrosion load.

When industrial by-products are considered as backfill materials, the presence and amount of metallic salts should
also be considered in order to avoid possible’galvanic corrosion.

The use of selected backfill materials as shownsn Tables31 canjreduce the corrosion load (from high to medium or
from medium to low), but only:when:the followingcconditions-are fulfilled:

O no water table or leaching conditions that could cause contamination from the surrounding native soil;

O no mixed soils (native and imported) in contact with the structure.

5 Complementary information for an existing structure

5.1 General

In the case of an existing structure, the corrosion load in soil is assessed either to perform a diagnosis in order to
evaluate the remaining life time of the structure or to establish the reasons of corrosion damages and/or failures on
the structure.

As the structure actually lays in the soil, more information can be collected than in the case of a new structure
(see EN 12501-1:2003; annex B). This covers:

O the information on the structure itself (such as corrosion effects, operating conditions);
O the characteristics of the soil directly in contact with the walls of the structure;

O the effect of the environment (mainly electrical influences);

O the system of protection (type of coating, cathodic protection, ...).

The three steps of the procedure for a new structure can be used for the assessment of the corrosion load; but the
investigation conducted during preliminary inquiry, site survey and soil sampling will be more complete than for a
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