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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This document gives details of the procedures to be followed in the identification and description of
soils. Clauses 4 and 5 provide the rules for soil identification which are used at all stages of ground
investigation and geotechnical design. Clauses 6 and 7 give details of the procedures to be followed
by those actually describing soils in the field or laboratory. This comprises the description of the soil
material in all aspects and the description of the soil mass characteristics in terms of the bedding and
discontinuities.

The level of detail in a description will depend on the characteristics of the soil, the size and quality of

theisoil exposure or sample, and the needs of the particular project. The person carrying,o
identification and description should be suitably qualified, skilled and experienced to.mak

and|

Pra
sigr
des
dev|

Following identification and description, ISO 14688-2 gives the meahs-by which soils can b

intd

pro

appropriate description and experienced in the geological materials involved in the-inve

jut the field
e a correct
stigation.

Ctice in soil identification and description varies from country to country, in parf] reflecting
ificant differences in geological conditions. In addition, the quality efCsamples available for

Cription vary due to the investigation methods employed, as methods of investigation
eloped in response to the ground conditions present.

have been

b classified

groups of similar composition and geotechnical properties~pased on the results of field and
labgratory tests with respect to their suitability for geotechnieal engineering purposes. Test results

vide a means of checking the accuracy of the field or laboratery descriptions.
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Geotechnical investigation and testing — Identification and
classification of soil —

Part 1:

Id

entification and description

1

Thi
be 1
cha
cou
des

Thi
sys
and
des

Scope

5 document specifies the rules for the identification and description of sails and is i
ead in conjunction with ISO 14688-2, which outlines the basis of classification of tho{
Facteristics most commonly used for soils for engineering purposes. Thé& relevant chai

Criptive and classification terms could be appropriate.

5 document specifies procedures for the identification and description of soils based o
em for use by experienced persons, covering both material and mass characteristic
manual techniques. Details are given of the individual chanacteristics for identifying sq
Criptive terms in regular use, including those related to the results of hand tests carriec

field as part of the descriptive process.

Thi

5 document is applicable to the description of soils\for engineering purposes which can b

by natural processes, those laid by man or comprise'synthetic materials.

NOT
of 1
ISO

NO7
meg

2

Thd
con
und

ISO
Prin

ISO

E1 Theidentification and description of rocks are covered by ISO 14689-1. Identification and
haterials intermediate between soil and rocks are carried out using the procedures in this
14688-2 and ISO 14689-1 as appropriate;

E2 The identification and classification of soil for pedological purposes, as well as in the fT
surements for soil protection and for remediation of contaminated areas, is covered by ISO 2517

Normative references

following documerts are referred to in the text in such a way that some or all of th
Stitutes requirenients of this document. For dated references, only the edition cited 4
ated referencesythe latest edition of the referenced document (including any amendmen

14688-2, Geotechnical investigation and testing — Identification and classification of sol
ciples for a classification

14689-1, Geotechnical investigation and testing — Identification and classification of roc

htended to
e material
acteristics

|ld vary and therefore, for particular projects or materials, more detailed subdivisions of the

h a flexible
b by visual
ils and the
| out in the

b those laid

description
document,

hmework of
.

Pir content
pplies. For
Es) applies.

| — Part 2:

x — Part 1:

Ide

3

tiffcattorm and description

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14688-2 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

[SO Online browsing platform: available at www.iso.org/obp

IEC Electropedia: available at www.electropedia.org
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3.1

anthropogenic soil
soil (3.17) placed by human activity which can be divided into those composed of reworked natural
soils and those composed of synthetic materials

3.2
carbonate

soil

soil (3.17) with a significant proportion of calcium carbonate

3.3

description of soil

description of the type of material, the characteristics of the mineral (inorganic) and/or ong

constituen

3.4

discontinyities

bedding pl

3.5
fill
anthropog

3.6
geological
variation i}

3.7
grading
measure o

Note 1 to enftry: See 3.13.

3.8
identificat
naming of
and/or org

Note 1 to ¢
geological g

3.9
loess
windblowr

3.10

made ground

reconstity

[s and any fabric, bedding or discontinuities

hnes, joints, fissures, faults and shear planes

bnic soil or rock materials placed with engineering control

structure

W composition including bedding and discontinuities (3.4)

the particle sizes of a soil (3.17) and their distribution

ion of soil
a soil (3.17) on the basis of its‘mineral composition, grading (3.7) and/or plasticity (3|
anic content

ntry: The identification ,may include geological information, such as depositional environni
pe and geological formation:

(aeolian) sediment

ted'ground

hnic

116)

ent,

anthropoge

nie/soil (3.1) or rock materials placed without engineering control

3.11

mineral soil
soil (3.17) composed largely or entirely of mineral (inorganic) constituents

3.12

organic soil
soil (3.17) containing a high proportion of plant and/or animal organic materials and the conversion
products of those materials

Note 1 to entry: Organic soil has a very low density and usually a very high water content.
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3.13
particle size distribution
measure of the particle sizes of a soil (3.17) and their distribution

Note 1 to entry: See 3.7.

3.14

particle size fraction

size fraction

portion of a soil (3.17) defined by a range of particle sizes

3.1}
plastic behaviour
propensity of fine soil (3.17) to undergo permanent deformation when kneaded by hand

Note 1 to entry: This behaviour, often referred to as the plasticity, depends on water content, mineral fomposition
and|particle size fractions.

Notg 2 to entry: Plasticity can be measured by the Atterberg limits in the laboratory (see ISO 14688-2).

3.1
plasticity
propensity to undergo permanent deformation when kneaded by hand

3.1
soi
aggregate of minerals and/or organic materials which can’be disaggregated by hand in wate

]

Notg 1 to entry: The termis also applied to anthropogeniesoil consisting of materials exhibiting simildr behaviour
but feworked or artificially made, e.g. embankment fillxcrushed rock, mine tailings.

Notg 2 to entry: Soils may result from the weathering of rocks and have rock structures and/or textyres, but are
of Iqwer strength than rocks.

31
sulfide soil
soil|(3.17) with a high iron sulfide content

31
till
original form of a glacigemnic multi-graded material derived from ice sheets and glaciers

3.2p
vol¢anic soil
uncpnsolidated pyroclastic sediment produced and formed by explosive volcanic eruption

4 |[General

Soils shall be identified and described in accordance with this document. The classification of soils
and the description of rocks shall be carried out in accordance with ISO 14688-2 and ISO 14689-1,
respectively.

Soils are categorized as natural soils or anthropogenic soils. Natural soils are either mineral soils
(including carbonate soils, volcanic soils, loess and till) or organic soils.

The characteristics of soils are identified in accordance with the rules given in Annex A which are
based on the particle size grading of very coarse and coarse particles, the plasticity of fine particles,
the content of organic matter (for organic soils) and the content of carbonate (for carbonate soils) all of
which play a major role in determining the engineering properties of the soil and form the basis of the
soil’s identification. The soils shall be identified in the field following the guidance given in Clause 5.

© IS0 2017 - All rights reserved 3
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This comprises decisions as to the primary soil fraction, the secondary and tertiary fractions, the
carbonate and organic contents (if present) and the origin of the deposit where possible.

NOTE Other chemical constituents such as salt, sulfate, gypsum can be described where present.

The description and identification of the soil can be reviewed subsequently, and adjusted if necessary,
by the results of grading, plasticity and/or laboratory tests to measure carbonate or organic contents.

Following identification, the description of the soil shall be made using the methods given in Clause 6
and Clause 7 to include relevant features.

a) categofization of soils into subcategories: very coarse soil, coarse soil and fine soil;

b) identiffication of primary, secondary and tertiary fractions;
c) naming of the soil according to the procedures outlined in this document;
d) identiffcation of the origin of the deposit in terms of the depositional envirohiment and geological pge.

Mineral sdils can contain some organic matter, but this organic content does not dominate [the
engineerinlg properties of the soil. Such soils are categorized as min€nal soils with organic secondary
constituengs.

5 Identjification of soil
5.1 Mineral soil

5.1.1 Gepneral

Identification of very coarse and coarse nmiineral soils shall be made on the basis of the particle fize
fractions. The identification of fine soil shall be made on the basis of the plasticity of the soil, despite
particle siZes also being defined for thése'soils. Table 1 shows the terms to be used for each size fraction,
together wjith the corresponding range of particle sizes.

Table 1 — Particle size fractions

. Particle size fractions Range of particle sizes
Soil group
(symbol) mm
Large boulder (1Bo) >630
Very coarsg soil Boulder (Bo) >200 to <630
Cobble (Co) >63 to <200
Graver {Gr) >2;0t0 <63
Coarse gravel (cGr) >20 to <63
Medium gravel (mGr) >6,3 to <20
i Fine gravel (fGr) >2,0 to <6,3
Coarse soil
Sand (Sa) >0,063 to <2,0
Coarse sand (cSa) >0,63 to <2,0
Medium sand (mSa) >0,20 to <0,63
Fine sand (fSa) >0,063 to <0,20

4 © IS0 2017 - All rights reserved
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Table 1 (continued)
Soil group Particle size fractions Range of particle sizes
(symbol) mm

Silt (Si) >0,002 to <0,063

Coarse silt (cSi) >0,02 to <0,063
Fine soil Medium silt (mSi) >0,006 3 to <0,02

Fine silt (fSi) >0,002 to <0,006 3

Clay (C) <0,002

NOTI
6,3

NO1
and

E1 The use of one significant figure (2 mm and 6 mm) rather than two significant figureg (|
nm) for the boundaries is also widespread. The difference is of little significance in soil identifica

E 2  Particle size ranges for silt and clay are given only as a reference for the particle size of “cl

“silt particles” and not for “clay” and “silt” as fine fractions.

2,0 mm and
tion.

y particles”

© IS0 2017 - All rights reserved
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Yes | Was the soil laid down No
by natural processes?
NATURAL SOIL

Is the soil of low density

B : Yes
and does it comprise
organic materials?

MINERAL SOIL
Remove cobbles and
boulders (>63 mm

VERY COARSE SOIL

Does the soil stick
together when
wet and remould?

Do the particles >63 mm | No
weigh more than the
rest of the soil?

Does soil display low

Are most particles Yes| Aremostparticles |y, Yes | plasticity, dilatancy, silky| o
by mass >200 mm? by mass touch, disintegrate in
<63 mm - >2 mm? .
water and dry quickly?
Primary fraction: | | Primary fraction: | | Primary fraction: | | Primary frav:(ion:l | Primary fraction: | | Primary fraction: |
BOULDERS COBBLES RAVEL SAND SILT
[ | | J
Identify primary fraction particle sizes according to 5.1.2.2 Identify primagy finés fraction according to 5.1.2.2, 5.1.3 and Annex A
Identify secondary and tertiary fractions according to 5.1.2.3 Identify secondaty and tertiary fractions according to 5.1.2.3
and 5.1.2.4 and 5.1.2.4
Identify type of fines (if applicable) according to 5.1.3
and Annex A Identify organic content according to 5.1.4
Identify organic content according to 5.1.4
Add origin of deposit according to 5.9 Add origin of deposit according to 5.9
Describe particle size distribution according to 6.1.1 Describe particle size distribution according to 6.1.1
Describe particle shape according to 6.1.2
Describe particle strength according to 6.1.3 Describe mineral composition according to 6.1.4
Describe mineral composition according to 6.1.4.
Describe the fines content according to 6,15 Describe consistency according to 6.1.6
Describe soil colour according to 6.1.7
Describe soil colour according to 6,1.7 Describe organic content according to 6.1.8
Describe organic content according to 6:1.8
Describe bedding and discontinuities according Clause 7
Describe bedding and discontinuities aceording to Clause 7

!

DoéS'the soil contain a significant carbonate content? Describe according to 5.3 and 6.1.9
Does the soil contain a significant sulfide content? Describe according to 5.4
Is the soil of volcanic origin? Describe according to 5.5 and 6.2.1
Is the soil loessic origin? Describe according to 5.6 and 6.2.2
Is the soil of glacial origin? Describe according to 5.7 and 6.2.3

!

I Recombine very coarse with coarse and fine soils to give composite description. Add any other relevant information I

© ISO 2017 - All rights reserved
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:

ANTHROPOGENIC SOIL

| ORGANIC SOIL I

Yes Does the soil comprise
reworked natural

materials?

PEAT, TOPSOIL, GYTTJA or DY

Identify as PEAT, TOPSOIL, GYTTJA or DY and

Identify and describe as ldentlfy'an desc'r%be
describe according to 5.2 natural mineral soil and proportion, condlt_lon
Identify secondary mineral soil fractions according to 5.8 and and type off mfiterlals
according to 5.1.2.3 6.2.4 present accofding to 5.8
and §42.4

Add origin of deposit according to 5.9

Describe soil celéur according to 6.1.7

Describe degree-0f decomposition according to 6.1.10

Distinguish between:

Fill (controlled placement)

or
Add any other relevant information

Made ground/reconstituted ground
(uncontrolled placement)

Figure 1 — Flowchart for the identification and description of soils

© IS0 2017 - All rights reserved
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5.1.2 Composite soils

5.1.2.1 General

Basic soils comprise a single size fraction as given in Table 1. Most soils are mixtures of particles of
different sizes (see Table 1) and consist of primary, one or more secondary and tertiary size fractions.
The soil identification shall be designated by a noun giving the primary fraction (usually given in upper
case) and by one or more adjectives (given in lower case) describing proportions of the secondary and

tertiary fractions (e.g. sandy GRAVEL, CLAY gravelly).

The word orderused for the fractions should be established in each country to make it clear which

the primar

5.1.2.2 K

The prima
determine
the proced

NOTE ]
if the soil st

In very cos
coarse sizg
basis shall
sample bef]

If, in coars
placed bet;

Composite
determine

In fine soil
following t
together w

In fine and|
plasticity ¢

should be fised for material that is borderline in behaviour between CLAY and SILT. The identifica

of these so

5.1.2.3 §

Secondary

y, secondary and tertiary fractions.

rimary fraction

'y fraction in terms of mass (very coarse and/or coarse soils) or plastic behavieur (fine s
5 the engineering properties of the soil. The identification of soils on this®basis shall fo
ires given in Annex A.

'he fines fraction (silt and/or clay) is regarded as determining the charaeteristics of a composite
cks together when wet and remoulds as given in Figure 1.

rse and coarse soils, the primary fraction shall be identified as the relevant very coars
fraction predominating in terms of mass, as given in 5.12."The identification of soils on
follow the procedures given in A.2. The very coarsefraction should be removed from
pre identifying the fine and coarse fractions.

b soils, two soil fractions are present in approximately equal proportions, an oblique shal
veen the relevant terms, e.g. GRAVEL/SAND.

coarse soils can include a secondary fines fraction (silt and/or clay) which will affect buf]
the engineering properties of the soil.

5, the primary fraction shall be ddentified on the basis of its plasticity as given in 5.1.3
he procedures given in A.3. The Tesults of these individual field tests should be repot
ith the soil description.

composite fine soils, the soil shall be identified as either “CLAY” or “SILT”, depending on
f the fines and not dn the grading. The intermediate terms of “silty CLAY” or “clayey S

1 types shall be-based on the guidance given in A.3.9.

econdary-fractions

fractions modify the engineering properties of the primary soil fraction.

are

ils)
low

soil

b Or
this
the

| be

not

and
ted

the
LT"

(101

The propo

rtions of the secondary coarse fraction are assessed by mass of different size fractions

and

the term “slightly” or “very” can precede the qualifying term. If the secondary fraction is fine, it shall be
identified as “clayey” or “silty” on the basis of its plasticity according to 5.1.3.

The secondary fractions as adjectives shall be placed with the term describing the primary fraction in
the order of increasing proportion when there are two coarse soil secondary features, or coarse and
then fine if one of each, as shown in the following examples:

— sandy

coarse

— fine gr

8

GRAVEL;
sandy fine GRAVEL;

medium sandy SILT;

avelly silty coarse SAND;

© ISO 2017 - All rights reserved
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very silty fine SAND;
fine gravelly, coarse sandy SILT;

slightly medium sandy CLAY.

NOTE The sequence of terms to describe the components is optional (e.g. “gravelly SAND” or “SAND,
gravelly”).

The presence of interbedded soils at any scale shall be recorded (see 7.3).

5.1

Ter

identification of the origin of the soil and thus indirectly its possible characteristics: Howey

not
she
con

5.1

Plas
the

5.1

Thd

od

qu(::lﬁtities of dispersed organic matter in mineral soil’can affect the properties and produce a

PR c .
24— Tertiary fractioms

[iary constituents in a soil shall be described when they are important in_@assist]
affect the engineering behaviour of the soil. Examples of important tertiary eonstitue
cretions.

3 Plasticity

ticity of the fines of fine soils, or of coarse soils with a fine secondary fraction, shall be
field with the use of a series of visual/manual tests given in%4.3.1 to A.3.9.

4  Organic content in mineral soils

organic content of soils has a significant effecf;on their geotechnical properties.

r and colours. The intensity of odour and calour indicates the proportion of organic

ing in the
er, they do
hts include

| fragments, glauconite grains, iron sulfides, plant remains and rootlets, and’ calcareoyis or other

hssessed in

Even small
distinctive
matter and

shall be described as given in 6.1.8. The colour ¢lfrange may be described and correlated with the organic
confent.
5.2 Organic soils
The identification of soils rich in organic matter is summarized in Table 2. Peats accumuflate in situ
in o mire, are generally of lowydensity and have a distinctive odour. The description of th¢ degree of
decpmposition of peat shall be made as given in 6.1.10. Humus accumulates in situ as thq topsoil or
surface layer. Gyttja and(dy are sediments deposited through water.
In the case of organie,soils with secondary mineral constituents, these shall be described ps given in
5.1.p.3, e.g. fine sdndy PEAT, identifying whether the mineral constituent is disseminated thrjoughout or
occhirring as disérete inclusions.
Table 2 — Identification of organic soils
Tenm Type Description
Fibrous Fibrous structure, easily recognizable plant structure, retains some strength
PEAT Pseudo-fibrous |Mixture of fibres and amorphous paste
Amorphous No visible plant structure, mushy consistency

TOPSOIL . . . . . - .
OR Plant remains, living organisms and their excretions together with inorganic
HUMUS constituents

Sediment formed in nutrient-rich water and mainly consisting of more or less
GYTTJA . ; ;

decomposed remains of plants and animals (detritus)

Sediment formed in nutrient-poor water and mainly consisting of precipitated
DY . .

colloidal humic substances (dy matter)
NOTE Gyttja can be an organic soil or as a secondary constituent in, for example, a “very organic clay”.
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5.3 Carbonate soils

Soils with a significant proportion of calcium carbonate occur extensively in and around coastal areas,
both onshore and offshore. Many carbonate soils are pale in colour and range from very loose or very
soft, fine grained materials to coarse fragments of shell and coral with varying degrees of cementation.
They are usually marine deposits but may be freshwater or aeolian deposits. The soils shall be described

as given in

5.1 with additional information of their carbonate content (see 6.1.9).

5.4 Sulfide soils

Sulfide soil
soils have
readily oxi

5.5 Volc¢

Volcanic sd

been formed in a stagnant (reducing) environment. Sulfide soils
Hize.

have a distinct odour

qnic soils

ils consist of particles of volcanic and other origin (for example, from thehost rock). Volc

particles are glassy or vesicular and so the density of volcanic soils can be relatively low. The

possesses

Volcanic sd
sizes of vol

5.6 Loed

Loess is t)
secondary
causes win
of depositi
these soils

W characteristic colour depending on the property of their host magma’/or rock.

il shall be described as given in 5.1 taking into account the diagnostic features and part
canic particles.

S

Fpically homogenous, structureless, and composéd of 50 % to 90 % silt particles v
sand and/or clay. After drying, these deposits atre highly susceptible to wind erosion, w
nowing of the silt, transportation and redeposition. The small range of grain sizes and
bn tend to give rise to an open, potentially\collapsible structure when wetted or loaded,
are of low density. Loessic soils shall beddescribed as given in 5.1.

5.7 Gladial soils

Soils assoc
and lacust
referred to
rise to a wg
origin, tills|

ated with glaciation are depasited in a range of environments, including glacial, fluvio-glg
ine, and can be coarse grifine grained. A commonly occurring example is till, someti
as a diamicton, compri§ing a wide range of grain sizes. The mode of deposition tends to

ll-packed structure, @and these soils are generally of high density. Due to the composition
are often stiffer thamwpost-glacially deposited soils. Till soils shall be described as given in

5.8 Anthropogenic3soil

The identi
and/or the

ication+of /an anthropogenic soil might rely on information about its origin, the soil fa
presence of artefacts as primary, secondary or tertiary constituents; these should be cle

identified 1|n

the description.

ide
and

hnic
soil

icle

vith

ich
ode
and

cial
mes
bive
and
5.1.

bric
hrly

Anthropogenic soils shall be described as given in 5.1 with special attention given to the description
of fabric and artefacts. Examples of anthropogenic constituents can include plastic, paper, metal, glass,
brick, tile or slag. In anthropogenic soils, a distinction should be made, if possible, between material
placed with engineering control (fill) or without engineering control (made ground or reconstituted
ground). Engineering control in this context is placement in regular thin layers followed by some degree
of compaction.

10
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Origin of deposit

1 General

The lithostratigraphical or stratigraphical name of the geological unit, if possible, should be given as
required by the project.

The geological unit is usually recorded after the identification of the soil, in parenthesis, with capitals.
This also indicates some properties and mineral composition before test results become available.

5.9

The
envy|
the
diag
Kng
envy|
envy|

5.9

In ¢
uni
imp
use
am
det

6
6.1

6.1

To

of t
bet
gra
Tab

As
sho

2 DUpUbiLiUlldi UllVil OIIIIICIIU

depositional environment should be given as accurately as possible. Knowledge ofthe d
ironment often provides useful information about the soil strata and in the interpolatic
boreholes. The grain size, the grading, colour, sedimentary structures, content of
ynostic minerals are all important observations in determining the depositional en
wledge of the general geology and stratigraphy gives a useful overview of the relevant d
ironment. The fossils or microfossils present can give important information about the d
ironment

3 Geological unit

rder to place a soil type stratigraphically and to understand the general geology, the
as identified by mapping should be given, if possible..Knowledge of the geological unit g
ortant information about the geotechnical propertiés,e.g. stiffness and density. This is g
ful in areas which have repeatedly been glaciated orjtectonised. If there is a specific requ
pre refined unit name, as required by the project,then experts might be appointed to caj
ermination, for instance, by microfloral or mi€rofaunal analysis or thermoluminescence.

Description of soil
Description of soil properties

1 Particle size distribation

issess the grading, the soil sample should be spread out such as on a flat surface or o
he hand. The particle sizes and their proportions shall be described, noting in particulg
veen the fractions present. The particle sizes of the sample should be compared with
ling standard cemprising sections containing material of different particle size ranges a
el.

he individual particles of silt and clay are not visible to the naked eye, the methods given
hldbefused in determining the characteristics of such soil.

bpositional
n between
fossils and
vironment.
bpositional
bpositional

geological
an provide
articularly
rement for
ry out this

h the palm
r any gaps
those of a
ccording to

in Annex A

NO

|9 I'ne minimum Si1ze oI SOll sample required I0r accurate ldentirication incredses wit

particle size and is difficult to achieve in practice when there are very coarse fractions present.

6.1.

2 Particle shape

maximum

In the case of gravel, cobbles and boulders, the particle shape should be described by reference to the
angularity of the particles (which indicates the degree of rounding at edges and corners), their general
form and their surface characteristics. Terms to be used for these aspects are given in Table 3. It is
usual practice to estimate the modal angularity or roundness using a standard set of charts.
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Table 3 — Terms for the designation of particle shape

Parameter

Particle shape

Angularity/roundness

Very angular
Angular
Subangular
Subrounded
Rounded

Well rounded

Form

Cubic
Flat
Elongate

Surface tex

Rough
ture
Smooth

6.1.3 Pa

Where po
SO 14689

6.1.4 Mi

The miner
science. W
included in
lens is ofte

NOTE

finer partic
sand partic
gypsum, py

6.1.5 Fines content

If relevant

washed ouft and the coarsé-residue described as given in 6.1.1 to 6.1.4. The sand fraction will ten

wash out W

The durati
as to enab

fine soil frpction’s should be described in terms of their dilatancy (see A.3.2), toughness (see A.]

plasticity

and cohesio

6.1.6 Co

rticle strength

bsible, the strength of very coarse particles should be /described in accordance ¥
1.

neral composition

] composition of the individual particles of a soilshould be identified according to geolog
here relevant, the names of the minerals présent, together with any coatings, should
the description of the soil. When making-afield examination of the coarse fraction, a hl
h necessary.

iravel size particles are usually rock fragments, e.g. sandstone, limestone, flint, granite. Sand
es are generally individual mineral'particles; quartz, mica, feldspar and clay minerals. Gravel
es might be coated with mineral matter, including calcite, or iron oxide. Crystals such as cal
Fite, and glauconite might be present.

for identifying composite soils, the fines fraction of a small sample quantity should

rith the fines/but'should be clearly identified within the description.

bn and thoroughness of the washout process and examination of the product should be 4
appropriate assessment of the type and the proportion of fines. The characteristics of]

vith

ical
be
and

and
and
Cite,

be
 to

uch
the

.3),

ee)A.3.4), dry strength (see A.3.5), feel (see A.3.6), behaviour in air and water (see Al

B.7)

n (see A.5.8). These are assessed 1n determining the primary fine soil fraction.

nsistency

The consistency of a fine soil should be described in the field, where sample quality permits, on the
basis of the manual tests given in Table 4.

12
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Table 4 — Terms for the description of consistency

Term Consistency description definition

Very soft Finger can be easily pushed in up to 25 mm.

Soil exudes between the fingers when squeezed in the hand.

Soft Finger can be pushed in up to 10 mm.

Soil can be moulded by light finger pressure.

Firm Thumb makes an impression easily.

Soil cannot be moulded by fingers, but rolls in the hand to 3 mm thick threads without
breaking or crumbling.

Stifff Soil can be indented slightly by thumb.

Soil crumbles and breaks when rolling to 3 mm thick threads but is still sufficierjtly moist
to be moulded to a lump again.

Veryy stiff Soil can be indented by thumb nail.
Soil cannot be moulded but crumbles under pressure.

Many desiccated soils fall in this class.

These subdivisions may be approximate, particularly in materials pflow plasticity.

Thegreported consistency of the soils shall be that of the in situ €ondition. The consistency can pe affected
by the sampling processes, and if the in situ condition canndt be reliably assessed this destriptor can
be gmitted. The results of any strength tests may be included on the field log as additional iffformation.

6.1{7 Soil colours

The colour of a soil should be described usingthe terms given in Table 5; colours additionjal to these
woyld not often be appropriate. Although dependent upon local conditions, the colour] can often
chafacterize the composition of the material content and its distribution. Colour can fafilitate the
distlinction between mineral and organic'soils.

Table 5 — Terms for colour description

Lightness Chroma Hue
Tertiary descriptor Secondary descriptor Primary descriptor
Red
Pink
Reddish
Orange
Pinkish
Yellow
Orangish
Light Cream
Yellowish
- Brown
brownish
Dark Green
Greenish
Blue
Bluish
White
Greyish
Grey
Black

NOTE1 Certain quaternary organic soils are light-coloured, such as calcareous gyttja and diatomite and so
the colour does not necessarily help in distinguishing soil types.
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It is important to identify the colour of a freshly cut surface in full daylight because some soils change
their colour very quickly in air. Colour changes such as those due to oxidation or desiccation shall be

recorded.

NOTE 2

An example of a soil changing colour is fine soil containing iron oxide compounds which, in the fresh-

water saturated condition, is often green or grey but which rapidly oxidizes to red or brown on exposure to air.

A colour chart provides a useful aid, particularly to improve the consistency between descriptions
by different persons and under different lighting conditions. The best lighting conditions are outside
or near a window in bright cloudy weather. Care should be taken if logging indoors under fluorescent
lights which most often give a green hue to the light. Logging areas should be lit by “blue” or “daylight”

lighting su
northern d

If the colo
included in

6.1.8 Or

Organic co
be describg

The odour
organic so
organic co
intensified
after being

6.1.9 Ca

The carbomnate content should:be’determined, where relevant, by the application of droplets of di
ic acid (HCI) (10%ySee NOTE 1). The characteristics given in Table 7 can be distinguishgd.

hydrochlor

ch as CIE D65 (which represents noon daylight, 6500 K) or CIE C (which represents ayer
aylight, 6774 K).

ir chart has colour codes, such as for hue, value and chroma, then these codes .should
the description.

ganic content

htent of soils can have a significant effect on their geotechnical properties. The colour shg
bd as it can indicate the organic content as given in Table 6.

Table 6 — Terms for the description of orgamic content

Term Examples of typical colour
Slightly organic Grey
Organic Darkigrey
Very organic Black

of a soil gives an indication of whether it is of inorganic or organic nature. Fresh, m
Is generally have a mouldy odour which can be intensified by heating. Putrefying, ro

by pouring dilute hydrochloric dcid on the sample. Dry inorganic clays have an earthy od
moistened.

r'bonate content

Table 7 — Terms for the designation of carbonate content

age

| be

uld

oist
ten

mponents in soil can be recognized by their odour typical of hydrogen sulfide, which cap be

our

Jute

Carbonate|content Test result using 10 % hydrochloric acid

Non-calcargous The addition of HCI produces no effervescence.

Slightly caltareous The addition of HCI produces weak or sporadic effervescence
Calcareous The addition of HCI produces clear but not sustained effervescence.
Highly calcareous The addition of HCI produces strong and sustained effervescence.

It should be noted that, in wet or moist clayey soils, the effervescence usually occurs with some delay.

NOTE 1

NOTE 2

10 % hydrochloric acid comprises 3,6 molar acid.

A high dry strength is often the result of carbonate acting as a cementing agent.

6.1.10 Degree of decomposition of peat

The degree of decomposition of peat should be established by squeezing a wet sample in the hand (see
Table 8). If squeezing is not effective because the peat is too dry, the peat should be assessed on the basis

14
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of its appearance, substantial fractions of preserved plant remains being recognizable in un-decomposed
to moderately decomposed peat and no plant remains in highly or completely decomposed peat.

Table 8 — Degree of decomposition of wet peat by squeezing

Term Decomposition Remains

Squeeze

Fibrous

Only water

Clearly recognizable
No solids

Little or none

Mixture of fibres and amorphous | Turbid water

Pseudo-fibrous Moderate o

paste <oU Yo sol1ds I
Amjorphous Full Not recognizable Paste >50.%solids
6.2| Description of different soil types
6.2]1 Volcanic soils

Vol
of p

anic soils shall be described as given in 5.1 and Annex A, taking acéount of the diagnosf
article size (see Table 9), structure and colour.

Table 9 — Particle size fractions ofvolcanic soils

ic features

Volcanic particle Particle size D -
. . escription
size fractions mm
Pyroclastic fragments which have a shape (generplly round-
ed) ortexture (e.g. “bread-crust” surface) which Indicates
Boinbs . .
thatthey were in a wholly or partly molten state fluring
>63 their formation and subsequent transport.
Blokks Pyroclastic fragments which have an angular or qub-angu-
lar shape indicating that they were solid during tfansport.
Spheroid or teardrop shaped pyroclastic grains of molten or
Lagilli >2,0'and <63 semi-molten lava ejected from a volcanic eruption that fall
to earth while still at least partially molten.
It consists of fragments of pulverized rock, minerjals and
As} <2,0 X : . :
volcanic glass, created during volcanic eruptions
Soilllocated in the distribution area of volcanic eruptions can be identified as volcanic by the existence

of p
out
min

6.2

umice and scoria-Another method is to measure the volume of volcanic glass obtained |
the soils. If aa4nore accurate identification is requested, the physical and chemical prope
eral constituents of the soil may be analysed.

2 Loess

Loe

by washing
rties of the

ss’shall be described in accordance with 5.1; such materials are often non-stratified, 1

ght yellow

or brown, sometimes calcareous slightly sandy silt. The particles are mostly silt size (2 p to 63 p) with
lesser and variable amounts of sand and clay. Loess grains can be angular or rounded, and are generally
composed predominantly of quartz but also contain feldspar, mica and other minerals. The particles
may be sourced locally or from a distance.

6.2.

3 Glacial soils

Glacial soils shall be described as given in 5.1. Tills are often well graded soils composed of particles of
a wide variety of grain sizes, from clay to large boulders. Depending on the proportions, a till may be

des

cribed as a very coarse, coarse or fine soil.

© IS0 2017 - All rights reserved
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6.2.4 Anthropogenic soil

Anthropogenic soils comprising natural materials excavated and re-deposited and those processed and
re-deposited should be described as given in 5.1. Soils comprising manufactured materials will require a
variety of different approaches suitable to describe the sizes, proportion, condition and type of materials
present, which are usually heterogeneous. Where the materials present cannot be described using the
procedures outlined in this clause, the materials present and their characteristics should be listed.

Such a list should include any appropriate information on the following aspects (this list is not
exhaustive):

— origin
— presen
— presen
— chemi

— organj

— odorous smell;

— strikin

— any dates readable on buried papers etc.;

— signs @

— struct

7 Desci

7.1 Bed

Structural
zones, sha
and size of

Any beddinpg features within the-soil shall be described. Bedding planes are commonly planar, par

to each oth

features mlight not be méchanical breaks and shall be described by the thickness of units between

bedding pl
breaks, thq

oI the material;

ce of large objects, such as concrete, masonry, etc.;
ce of voids or collapsible hollow objects;

al waste and dangerous or hazardous substances;

c matter, with a note on the degree of decomposition;

g colour tints;

funderground heat or combustion e.g. steam emerging from borehole;
ire, variability and method of placement.
ription of bedding and discontinuities

ling

| be described. The successful logging of these structural features depends on the qug
the available borehole saniples or the excavated face.

er. More complex-bedding fabrics such as cross-bedding or graded bedding can occur. §

hnes using.aneasurements and the terms in Table 10. If the bedding planes are mechan
y shouldbe'described in accordance with 7.2.

Table 10 — Bedding thickness terms

features related to soil deposits; in particular, the spatial arrangement of potential weakipess

lity

h1lel
uch
the
ical

16

I'hickness of bedding
Term unit
mm

Thinly laminated <6
Thickly laminated 6to 20
Very thinly beddeda 20 to 60
Thinly beddeda 60 to 200
Medium beddeda 200 to 600
Thickly beddeda 600to 2000
Very thickly beddeda >2 000
a  Use bedded or other fabric name as appropriate.
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7.2 Discontinuities

The term discontinuity is used to describe surfaces that separate soils of different types or form planes
of weakness within the soil. Most discontinuities in soil fall into one of two broad groups.

a) “Depositional” discontinuities, which result from the way in which the soil was deposited or formed,
such as bedding planes where such features are mechanical breaks and shall be described by the
spacing between the discontinuities.

b) “Mechanical” discontinuities, which include mechanical breaks in the soil as a consequence of
shrinkage, ice unloading or tectonic stress. Fissures, joints, faults and shears (or shear planes)
are examples of such discontinuities and are most common in stiff or very stiff soils,JFlssures and
shears might also be a consequence of landsliding in a soil.

Dis¢ontinuities can significantly affect the engineering behaviour of the soil and théir frequency of
occlirrence shall be expressed by noting their spacing using measurements andcthe terms in Table 11;
quaIxtification of the range of actual spacings may also be given. Discontinuities should bg described
using the methods and terms given in ISO 14689-1.

Table 11 — Discontinuity spacing terms

Term Spacing of discontinuities

mm

Extremely closely spaced <20

Very closely spaced 20 to 60

Closely spaced 60 to 200

Medium spaced 200 to 600

Widely spaced 600to 2 000

Very widely spaced >2 000

7.3| Interbedding and mixed soils

Intgrbedding is a sequence of different soil layers of variable thickness and extent that are symmarized
for practical reasons (thin laminae, rapid change). The properties of single layers should be|described;
alsq, very thin layers shall-beconsidered. The bedding may be mixed by processes (root$, burrows,
crypturbation), so that mixed soils develop, for example, solifluction soils.

8 |Reporting

The reporting shall clearly state that the identification and descriptions have been made in fccordance
with this decument.

The deScription of any soil shall contain at least the following information:

— Tame(s) of persons describing the soil,

— date and location of description;

— details of origin of collection and handling of samples (see [SO 22475-1);
— identification and description of each layer of soil;

— key of symbols and terms used.

If investigation results are recorded electronically, data should be transferred using open data transfer
systems.

The symbols of the ISO 710 series may be used to represent soils on borehole legends or on engineering
geological maps or cross-sections.
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Following the previous items, any appropriate descriptions shall be added according to this document.
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