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This standard establishes a soil classification system for
engineering purposes. |t does not cover rock, or soilswith
a content of boulders and cobbles exceeding 40 percent.
Soil identification and description are covered in

DIN 4022 Part 1.

A system of classification of soil and rock with respect to
their recoverability (extraction, loading, transport) is
provided in DIN 18 300.

The classification system established in this standard
permits soils to be grouped into classes of similar compo-
sition and physical properties, such as shear strength, com-
pactibility, compressability, permeability, susceptibility
to weathering, erosion and frost action, and with respect
to their suitability for engineering purposes (e.g. as foun-
dation soil, construction material for unpaved or provi-
sional roads and for road and railway embankments, for
dams (shells and impervious elements), and for drainage
systems).

The standard also establishes basic principles of classifica-
tion and provides information on how to assign soils to
soil groups. Within any such group, properties may vary
as a function of water content in the case of fine and
composite soils, or as a function of compactness in the
case of coarse and composite soils.
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June 1970 edition.

2.1 Soil classification system

A soil classification system is a system on the basis of
which soils can be classified for engineering purposes.

2.2 Classification

Classification is the assignment of soil samples to soil
groups on the basis of certain characteristics and criteria.

2.3 Soil group

A soil group comprises all types of soil of similar com-
position and engineering properties.

2.4 Uniformity coefficient

The uniformity coefficient, U, is a measure of the slope
of the grading curve in the range from d to dgg as
specified in DIN 18 123, and is given by:

r_ deo
b-dm )

where d4g and dgg are the particle sizes corresponding to
10% and 60 % by mass, respectively, of particles passing,
as shown in the grading curve.

Continued on pages 2t0 5

Provide

DIN 18196 Engl. Price group 6
Sales No. 0106

Beuth Verlag GmbH, Berlin, has the exclusive right of sale for German Standards (DIN-Normen).

08.90



Provide

Page 2 DIN 18196

25 Index of curvature

The index of curvature, C,,, characterizes the grading curve
in the range from dqg to dgg as specified in DIN 18123,
and is given by:

(d30)?
Ce= (2)
" do-deo

where

dqg,d3g and dgg are the particle sizes corresponding to
10, 30, and 60 % by mass of particles passing, as shown
in the grading curve.

3 Principles of soil classification

3.1 Characteristics

Soils shall be classified into soil groups on the basis of
their composition only, irrespective of their water
content or compactness, taking into account following
characteristics:

a) fractions;

b) particle size distribution (grading);
c) plastic properties;

d) organic matter content;

e) formation history.

3.2 Fractions

Mineral soil is a mixture of materials of different particle
size, which are grouped into particle size ranges (fractions},
as specified in DIN 4022 Part 1.

In soil classification, only particle sizes up to 63 mm are
considered. If particle sizes of fess than 63 mm are
present to more than 95 % in coarse material {particle
sizes of more than 0,06 mm), classification is to be based
on the particle size distribution (see subclause 3.3 for
coarse soils). If fine material {of particle size 0,06 mm or
less) is present to 40% or more in coarse material, classifi-
cation is to be based on the plastic properties of the soil
{see subclause 3.4 for fine soils).

In the case of soils composed of both coarse and fine
material (with 5% to 40 % by mass of fines in material
of particle size smaller than 63 mm), classification is to
be based on both plastic properties and particle size
distribution {see subclauses 3.3 and 3.4 for composite
soils).

3.3 Particle size distribution (grading)

Fer the classification of coarse soils and composite soils,
their dominant fraction shall be established in accordance
with table 1. Coarse soils shall be further classified in ac-
cordance with table 2, considering the uniformity coef-
ficient and the index of curvature, and composite soils, in
accordance with table 3, considering the percentage of
fines not exceeding 0,06 mm in size.

Table 1. Soil groups

Dominant Svymbol Percentage of particles
fraction ymbo 2 mm or less in size
Gravel G Up to 60
Sand S Over 60

Table 2. Grading of coarse soils as a function of uniform-
ity coefficient and index of curvature

Term Symbol U Ce
Well graded E <6 Any
Poorly graded w > 6 1t03

Less than 1 or

Gap graded ! more than 3

v
)]

3.4 Plastic properties

Fine soils shall be classed as lying above or below the
A-line (i.e., as clay (T) or silt {U)) in the plasticity chart
according to water content at the liquid limit, wy,, and the
plasticity index, Ip = wy, - wp (wp being the water con-
tent at the plastic limit). For composite soils, the fines
fraction shall be classed as clay or silt, as appropriate.
Fine soils shall be classified in accordance with table 4
according to the water content at the liquid limit.

The consistence limits of organic fine soils (denoted by O)
lie always below the A-line.

Composite soils shall be placed into subgroups, as ‘clayey’
or 'silty” according to the consistence limits, wy, and Ip.

Table 3. Classification of composite soils according to
fines content

B Percentage of fines
Grading Symbol up to 0,06 mm
Low UorT 5t0 15
High U*or T* Over 15 up to 40

instead of the symbols U and T, U* and T* may be
used.

Table 4. Classification of fine soils according to water
content at the liquid limit, wy,

Degree of wy,, as a percentage
plasticity Symbol by mass
Low plasticity L Less than 35
Intermediate
plasticity M 35 to 50
High plasticity A Over 50

3.5 Organic constituents

When soils with organic constituents are classified accord-
ing to their organic matter content, a distinction is to be
made between organic soils {denoted by H or F) and
organogenic soils or soils with a high content of organic
matter (denoted by O}).

Classification of coarse and composite organogenic soils
is to be based on the type of organic matter and that of
organic soils, on the formation history and the degree of
decomposition of the organic constituents,
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Soil classification system for engineering purposes
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1) For guidance anly, columns 10 to 21 provide a general information on engineering properties and the suitability of soils (with examples given in column 9).
2) The stroke above the symbols U and T, and the asterisk may be omitted.
3) Soils formed with the cooperation of organisms,
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1) For guidance only, columns 10 to 21 provide a general information on engineering properties and the suitability of soils (with given in cotumn 9).
2) The stroke above the symbols U and T, and the asterisk may be omitted,
3) Soils formed with the cooperation of organisms.
Key to symbols used in columns 10 to 21
Cotumn 10 Column 11 Columns 12 to 15 Columns 16 1o 21
- Very low - Very low - Very high - Unsuitable
- Low - Low - High - Less suitable
N " Moderstel
-0 | Moderate -C | Moderste -0 | High to medium - | Moderstely
o Medium (o] Medium e} Medium o Fairly suitable
+0 High to medium +0 Fair to medium +0 Low to medium +O Suitable
+ High + Fair + Very low + Very suitable
++ Very high ++ Excellent ++ Extremely low ++ High suitable

¢ ebed 961 8L NIQ
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Figure. Plasticity chart for the classification of fine soils

3.6 Formation history

As regards the formation history of organic soils, a dis-
tinction is to be made between components that have
developed and remained at one and the same location,
such as peat (humus, denoted by H}, and those deposited
by water (denoted by F).

Deposits shall be classified as made ground if they con-
sist of natural inorganic or organic soil material. Made
ground formed of altered material (denoted by A) are
deposits in which the nature of the material has been
modified artificially.

The relevant soil groups shall be stated in square brackets.

3.7 Degree of decomposition
Peats are classed, according to the degree of decomposi-
tion, as
a) not decomposed to moderately decomposed
(denoted by N).
and
b) decomposed {denoted by Z).

4 Classification of soil samples

A soil sample shall be assigned to a soil group on the basis
of table 5 and given the symbol specified in column 7,
the letter placed first denoting the dominant fraction
and the second letter, any particular qualifying physical
property, or the secondary fraction.

Unless the performance of laboratory tests is required, the

soil group may be established visually or manually, in

accordance with DIN 4022 Part 1.

Note. It should be noted that a number of soil types
given in column 9 of table 5 (e.g. topsoil, mud,
calcareous glacial and decalcified glacial till) may
belong to different soil groups, depending on
their composition.

The information given in columns 10 to 21 of
table 5 permits a qualitative assessment of the
engineering properties of soil and its suitability
for particular applications but is not to be used
for classification purposes.

1) Since the plasticity index of soils having a low liquid fimit cannot be exactly established experimentally, soils of inter-
mediate plasticity shall be classed as either clay or silt using different methods, e.g. those suggested in subclauses 8.5

t0 8.9 of DIN 4022 Part 1, September 1987 edition.
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Standards referred to

DIN 4022 Part 1 Subsoil and groundwater; classification and description of soil and rock: borehole logging of soil and
rock not involving continuous core sample recovery

DIN 18123 Soil analysis; determination of particle size distribution

DIN 18 300 Tendering and performance stipulations in contracts for construction works (\/OB). Part C: General
technical specifications in contracts for construction works (ATV); earthworks

Previous edition
DIN 18 196: 06.70.

Amendments

The following amendments have been made to the June 1970 edition.

a} Information regarding the engineering properties of soils and of their suitability for civil engineering purposes has been
included.

b) The standard has been brought up to standards practice.
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