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Standarder får världen att fungera
SIS (Swedish Standards Institute) är en fristående ideell förening med medlemmar från både privat och offentlig
sektor. Vi är en del av det europeiska och globala nätverk som utarbetar internationella standarder. Standarder är
dokumenterad kunskap utvecklad av framstående aktörer inom industri, näringsliv och samhälle och befrämjar
handel över gränser, bidrar till att processer och produkter blir säkrare samt effektiviserar din verksamhet.
Delta och påverka
Som medlem i SIS har du möjlighet att påverka framtida standarder inom ditt område
på nationell, europeisk och global nivå. Du får samtidigt tillgång till tidig information om
utvecklingen inom din bransch.
Ta del av det färdiga arbetet
Vi erbjuder våra kunder allt som rör standarder och deras tillämpning. Hos oss kan du köpa
alla publikationer du behöver – allt från enskilda standarder, tekniska rapporter och standardpaket till handböcker och onlinetjänster. Genom vår webbtjänst e-nav får du tillgång till
ett lättnavigerat bibliotek där alla standarder som är aktuella för ditt företag finns tillgängliga.
Standarder och handböcker är källor till kunskap. Vi säljer dem.
Utveckla din kompetens och lyckas bättre i ditt arbete
Hos SIS kan du gå öppna eller företagsinterna utbildningar kring innehåll och tillämpning
av standarder. Genom vår närhet till den internationella utvecklingen och ISO får du rätt
kunskap i rätt tid, direkt från källan. Med vår kunskap om standarders möjligheter hjälper
vi våra kunder att skapa verklig nytta och lönsamhet i sina verksamheter.
Vill du veta mer om SIS eller hur standarder kan effektivisera din verksamhet är
du välkommen in på www.sis.se eller ta kontakt med oss på tel 08-555 523 00.

Standards make the world go round
SIS (Swedish Standards Institute) is an independent non-profit organisation with members from both the private
and public sectors. We are part of the European and global network that draws up international standards. Standards
consist of documented knowledge developed by prominent actors within the industry, business world and society.
They promote cross-border trade, they help to make processes and products safer and they streamline your
organisation.
Take part and have influence
As a member of SIS you will have the possibility to participate in standardization activities
on national, European and global level. The membership in SIS will give you the opportunity
to influence future standards and gain access to early stage information about developments
within your field.
Get to know the finished work
We offer our customers everything in connection with standards and their application. You
can purchase all the publications you need from us - everything from individual standards,
technical reports and standard packages through to manuals and online services. Our web
service e-nav gives you access to an easy-to-navigate library where all standards that are
relevant to your company are available. Standards and manuals are sources of knowledge.
We sell them.
Increase understanding and improve perception
With SIS you can undergo either shared or in-house training in the content and application
of standards. Thanks to our proximity to international development and ISO you receive
the right knowledge at the right time, direct from the source. With our knowledge about the
potential of standards, we assist our customers in creating tangible benefit and profitability
in their organisations.
If you want to know more about SIS, or how standards can streamline your
organisation, please visit www.sis.se or contact us on phone +46 (0)8-555 523 00
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Europastandarden EN ISO 11275:2014 gäller som svensk standard. Detta dokument innehåller den officiella
engelska versionen av EN ISO 11275:2014.
Denna standard ersätter SS-ISO 11275:2005, utgåva 1.

The European Standard EN ISO 11275:2014 has the status of a Swedish Standard. This document contains
the official version of EN ISO 11275:2014.
This standard supersedes the Swedish Standard SS-ISO 11275:2005, edition 1.
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Foreword
The text of ISO 11275:2004 has been prepared by Technical Committee ISO/TC 190 “Soil quality” of the
International Organization for Standardization (ISO) and has been taken over as EN ISO 11275:2014 by
Technical Committee CEN/TC 345 “Characterization of soils” the secretariat of which is held by NEN.
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 September 2014, and conflicting national standards shall be
withdrawn at the latest by September 2014.
Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.
According to the CEN-CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
Endorsement notice
The text of ISO 11275:2004 has been approved by CEN as EN ISO 11275:2014 without any modification.
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Introduction
Soil water content and matric pressure are related to each other and determine the water-retention
characteristics of a soil. Soil water, which is in equilibrium with free water, is at zero matric pressure (or suction)
and either the soil is saturated or the gaseous phase occurs only as small bubbles. As a saturated soil dries, the
matric pressure decreases (i.e. becomes more negative), and the largest pores empty of water. Progressive
decreases in matric pressure will continue to empty finer pores until eventually water is held in only the finest
pores. Not only is water removed from soil pores, but the films of water held around soil particles are reduced in
thickness. Therefore, a decreasing matric pressure is associated with decreasing soil water content [8],[9].
Laboratory or field measurements of these two parameters can be made; and the relationship (which can be
reported graphically, in tabular form, or possibly as an equation) is called the soil water-retention characteristic.
The relationship extends from saturated soil to oven-dry soil (approximately 0 kPa to about −106 kPa matric
pressure).
The soil water-retention characteristic is different for each soil type. The shape and position of the curve relative
to the axes depend on soil properties such as texture, density and hysteresis associated with the wetting and
drying history. Individual points on the water-retention characteristic curve may be defined for specific purposes.
The hydraulic conductivity is a measure of the rate at which liquid water can move through the soil under the
influence of variations in matric pressure from point to point within the soil. The hydraulic conductivity of
unsaturated soil depends on the same factors as does the soil water-retention characteristic, also showing
hysteresis. As a saturated soil dries, the hydraulic conductivity decreases, and it is convenient to express the
hydraulic conductivity corresponding to the soil water-retention characteristic as a function of the decreasing
matrix pressure.
The results obtained using these methods can be used, for example:
— to provide an assessment of the equivalent pore-size distribution (e.g. identification of macro- and micropores);
— to determine indices of plant-available water in the soil and to classify soil accordingly (e.g. for irrigation
purposes);
— to determine the drainable pore space (e.g. for drainage design, pollution risk assessments);
— to monitor changes in the structure of a soil (caused by e.g. tillage, compaction or addition of organic matter
or synthetic soil conditioners);
— to ascertain the relationship between the negative matric pressure and other soil physical properties (e.g.
hydraulic conductivity, thermal conductivity);
— to determine water content at specific negative matric pressures (e.g. for microbiological degradation
studies);
— to estimate other soil physical properties.

v
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Soil quality — Determination of unsaturated hydraulic
conductivity and water-retention characteristic — Wind's
evaporation method

1 Scope
This International Standard specifies a laboratory method for the simultaneous determination in soils of the
unsaturated hydraulic conductivity and of the soil water-retention characteristic. It is applicable only to
measurement of the drying or desorption curve. Application of the method is restricted to soil samples which
are, as far as possible, homogeneous. The method is not applicable to soils which shrink in the range of matric
head hm = 0 cm to hm = −800 cm.
The range of the determination of the conductivity depends on the soil type. It lies between matric heads of
approximately hm = −50 cm and hm = −700 cm.
The range of the determination of the water-retention characteristic lies between matric heads of approximately
hm = 0 cm and hm = −800 cm.
NOTE 1 An infiltrometer method can be used to determine hydraulic conductivities near saturation.
NOTE 2 ISO 11274 gives methods to determine the water-retention characteristic for matric heads between 0 cm and
−15 000 cm.

2 Normative references
The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.
ISO 10381-1, Soil quality — Sampling — Part 1: Guidance on the design of sampling programmes
ISO 10381-4, Soil quality — Sampling — Part 4: Guidance on the procedure for investigation of natural, nearnatural and cultivated sites
ISO 11274, Soil quality — Determination of the water-retention characteristic — Laboratory methods
ISO 11276, Soil quality — Determination of pore water pressure — Tensiometer method
ISO 11461, Soil quality — Determination of soil water content as a volume fraction using coring sleeves —
Gravimetric method

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

1
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3.1
hydraulic conductivity

K

factor of proportionality between the soil water flux density, v , and the hydraulic gradient ∇hh in Darcy's
equation, assuming isotropic conditions, i.e.

v = −K∇hh
NOTE For the purposes of this document, conductivity is used synonymously for unsaturated hydraulic conductivity.

3.2
soil water-retention characteristic
retention characteristic
relation between soil water content and soil matric head of a given soil (sample)
3.3
gravitational head
amount of work that must be done in order to transport reversibly and isothermally an infinitesimal quantity of
water, identical in composition to the soil water, from a pool at a specified elevation and at atmospheric
pressure, to a similar pool at the elevation of the point under consideration, divided by the mass of water
transported
3.4
matric head
amount of work that must be done in order to transport reversibly and isothermally an infinitesimal quantity of
water, identical in composition to the soil water, from a pool at the elevation and the external gas pressure of the
point under consideration, to the soil water at the point under consideration, divided by the mass of water
transported
3.5
pneumatic head
amount of work that must be done in order to transport reversibly and isothermally an infinitesimal quantity of
water, identical in composition to the soil water, from a pool at atmospheric pressure and at the elevation of the
point under consideration, to a similar pool at the external gas pressure of the point under consideration, divided
by the mass of water transported
3.6
pressure head
tensiometer head
sum of the matric and pneumatic heads
NOTE The pneumatic head is assumed to be zero for the purposes of this method. On this basis, the pressure head equals
the matric head.

3.7
hydraulic head
sum of the matric, pneumatic and gravitational heads

4 Symbols
a

height, in centimetres;

ha

pneumatic head, in centimetres;

hh

hydraulic head = ha + hg + hm , in centimetres;

hg

gravitational head, in centimetres;

hm

matric head, in centimetres;

2
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hp

pressure head = tensiometer head ha + hm , in centimetres;

i

compartment and tensiometer index;

j

time and measurement interval index;

k

compartment index;

K

unsaturated hydraulic conductivity, in centimetres per day (cm·d−1 );

m

mass, in kilograms;

me

mass of soil sample at the end of the test, in kilograms;

t

time, in days (d)

v

soil water volume flux density, in centimetres per day (cm·d−1 );

V

volume, in cubic metres;

z

vertical coordinate, in centimetres;

ϕ

water content as volume fraction;

ρw

density of water, in kilograms per cubic metre.
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5 Principle
Undisturbed samples of soil are taken from the field in accordance with ISO 10381-1. Each soil sample is first
wetted to near saturation in the laboratory. Then the sample is allowed to dry by evaporation from the top
surface; at known times during this period, pressure heads are measured at different depths in the sample using
tensiometers, and the mass of the sample is measured. These measurements are continued until air enters any
of the tensiometers. This can take a few days to two weeks depending on the type of soil. At the end of the test,
after completing these measurements, the sample is dried and weighed, and its water content is calculated for
each of the measurement times.
The sample is considered as two or more compartments (sub-samples), one for each tensiometer. For each of
the measurement times, the water content of each compartment is calculated from the water content of the
whole sample and the tensiometer readings. The soil water-retention characteristic and the unsaturated
hydraulic conductivity are calculated from these data using an adaptation [1] of Wind's evaporation method [2].
The method treats the soil sample as being homogeneous in its hydraulic properties and assumes
one-dimensional flow.

6 Apparatus
6.1 Equipment for sampling undisturbed soil.
Usually metal or plastic sleeves of known dimensions are used, together with equipment to push the sleeves
into the soil. Usually the sampling sleeves are used to retain the sample throughout the test, and therefore it is
necessary to pre-drill holes for the tensiometers. The dimensions of the soil samples are dependent on the soil
type and the purpose of the investigation. The height of a sample shall be less than or equal to its diameter, to
prevent the acquisition of redundant data. In most cases a height of 8 cm and a diameter of 10 cm are suitable
for stone-free soils.
The height shall be large enough to accommodate 2 to 4 tensiometers. However, larger heights delay the drying
of the lower compartments unduly, so that the determination may take too long, and may require an increase in
the number of measurement times. The ratio of the diameter to the height should be just above unity, e.g. 10:8,
to provide reasonably uniform conditions across the sample without requiring too broad a sample.
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