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AMENDMENT NO.1 AUGUST 1982
TO

IS: 1498-1970 CLASSIFICATION AND
IDENTIFICATION OF SOILS FOR GENERAL

ENGINEERING PURPOSES

( Firat Revision J
Addenda

( Page 13, clause 3.8) - Add the following new clause after 3.8:

'3.9 Degree of ExptlnsioD - Fine grained soils depending upon the
presence of clay mineral exhibit low to very high degree of expansion.
Based upon Atterberg's limits and free swell of the soils the degree of
expansion and degree of severity for soils is shown in Table 8. t

[Page 14, col 5 against Sl No. (ii) ] -- Add the following new matter
at the end:

, Coarse: 75 .uieron to 7·5 micron

Fine: 7·5 micron" to 2 micron'

( Page 21, Table 5, Note 4) - Add the following new note after
note 4:

'NOTE 5 - In most of the expansive soils, the CBR values atter soaking
are often found to be less than 2. The thickness of the pavements for such
small values turn {Jut to extrernel v high and impracticable. A minimum CBR
value of 2 is recommended for use for desrgn purposes in such soil. '

( Page 23, Table 7 ) - Add the following new table after Table 7:

Non-critical
Marginal
Critical
Severe

Low
Medium
High
Very High

<.50
50·100
100-200
>200

< 15
15-30
30-60
>60

PLA8TICl'ry

INllEX
( Ip )

< 12
12-23
23-32
>:32

TABLE 8 SHOWING THE DEGREE OF EXPANSION OF FINE
GRADED SOILS

( Claus, 3.9 )

SUU,INKAGE FREE SWBLL DF;OREE 0. lJEGRElt OJ'
INDEX ( Is ) ( PEUCENT ) EXPANSION SEVERITY

20-35
35-50
50·70
70·90

LIQUID LIMIT
( WL)

(BDC2S)  



AMENDMENT NO. 2

TO

SEPTEMBER 1987

1S:1498-1970 CLASSIFICATION AND IDENTIFICATION OF
SOILS FOR GENERAL ENGINEERING PURPOSES

(First Revision)

(Page 4, clause 2.3, line 5):

(Page 6, clause 3.4, para 1, lines 10 and 12
and para 2, line 3):

[Page 7, clause 3.4.4(b) and (c»):

(Page 14, Table 1, col 5, lines 6 and 8):

(Page 24,
IS: 1498-1970)~

Appendix A, matter against

Substitute '75- mm' for '80 mm' wnerever
existing.

(pa?e 21, Table 5. Note 3) Substitute
'18:2720 Part 8)-1983' for 'IS:2720(Part 8)-1965'.

(Page 21, footnote with '.' mark) - Substitute
the following for the existing footnote:

'*Method of test for soils: Part 8
Determination of water content - Dry densiLy
relation using heavy compaction (second

revision). •

(BDC 23)

Prlnt.d It Simco Printing Pr•••• Deihl. Indl. 
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Indian Standard
CLASSIFICATION AND IDENTIFICATION OF

SOILS FOR GENERAL ENGINEERING
PURPOSES

( First Revision)

o. FORE WORD

0.1 This Indian Standard (First Revision) was adopted by the Indian
Standards Institution on 19 December 1970, after the draft finalized by the
Soil Engineering Sectional Committee had been approved by the Civil
..:ngineering Division Council.

0.2 Soil survey and soil classification are at present being done by several
organizations in this country for different purposes. The engineering
departments and research laboratories have done a great deal of work in
regard to soil exploration and classification in fields relating to irrigation,
buildings, roads, etc. The investigations relating to the field of irrigation
have two objectives namely, the suitability of soil for the construction of
dams and other kinds of hydraulic structures and the effect on the fer~ility

of soil when it is irrigated. With regard to roads and highways, investi­
gations have been undertaken to classify them from the point of view of
their suitability for construction of embankments, sub-grades, and wearing
surfaces. In the field of buildings, soil investigation anti classification is
done to evaluate the soil as regards its bearing power to a cei tain extent.
Soil survey and soil classification arc also done by agriculture departments
from the point of view of the suitability of the soil for crops and its fertility.
Each of these agencies was adopting different systems for soil classification.
The adoption of different methods by various agencies led to difficulties in
interpreting the results of soils investigated by one agency by the other and
quite often results were found to be not easily comparable. This Indian
standard was, therefore, published in 1959 to provide a common basis for
soil classification.

0.3 Soils seldom exist in nature separately as sand, gravel or any other
single component but are usually found as mixture with varying propor­
tions of particles of different sizes. This revision is essentially based on
the Unified Soil Classification System with the modification that the fine­
grained soils have been subdivided into three subdivisions of low, medium
and high compressibility, instead of two subdivisions of the original Unified
Soil Classification System. The system is based on those characteristics of 
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the soil which indicate how it will behave as a construction material. This
system is not limited to a particular use or geographical location. It does
not conflict with other systems; in fact, the use of geologic, pedolOJic,
textural or local terms is encouraged as a supplement to, but not as a
substitute for, the definitions, terms and phrases established by this system
and which are easy to associate with actual soils.

0.4 In the formulation of this standard due weightage has been given to
international co-ordination among the standards and practices prevailing
in different countries in addition to relating it to the practices in this field
in this country.

0.5 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated, expressing
the result of a test or analysis, shall be rounded off in accordance with
IS: 2-1960-. The number of significant places retained in the rounded
offvalue should be 'the same as that of the specified value in this standard.

1. SCOPE

1.1 This standard covers a system for classification and indentification of
soils for general engineering purposes. The information given in this
standard should be considered as for guidance only for treating the soil for
engineering purposes.

2.DRMINOLOGY
2.0 For the purpose of this standard, the definitions given in IS : 2809-1972t
and the following shall apply.

2.1 Clay - An aggregate of microscopic and sub-microscopic particles
derived from the chemical decomposition and disintegration of rock consti­
tuents. It is plastic within a moderate to wide range of water content.

2.2 Slit - A fine-grained soil with little or no plasticity. If shaken in the
palm of the hand, a part of saturated inorganic silt expels enough water to
make its surface appear glossy. If the pat is pressed or squeezed between
the fingers, its surface again becomes dull.

2.3 Sand aDd Gravel- Cohesionless aggregates of angular, sub..angular,
sub-rounded, rounded, flaky or flat fragments of more or less unaltered
rocks or minci als.

According to this system, gravel is a fraction of the soil material
between 80 mm and the 4-75-mm IS Sieve size and sand is the material
between the 4·75-mm IS Sieve size and the 75-micron IS Sieve size.

-R.ules for rounding offnumerical values (,,";std).
tGbaary of tmns and I)1Dbol.ref. tin, to lOil engineering (first,II1Uitm;.
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3. CLASSIFICATION AND IDENTIFICATION

3.1 DlftaiOD - Soils shall be broadly divided into three divisions as given
in S.I.1 to 3•.1.3.

3.1.1 Coarse-GrainedSoils - In these soils, more than half the total material
by weight is larger than 75-micron IS Sieve size.

3.1.2 Firu-Grained Soils - In these soils, more than half of the material
by weight is smaller than 75-micron IS Sieve size,

3.1.3 Highly Organit Soils and Other Miscellaneous Soil Materials - These
soils contain large percentages of fibrous organic matter, such as peat, and

. particles of decomposed vegetation. In addition, certain soils containing
shells, concretions, cinders, and other non-soil materials in sufficient quanti­
ties are also grouped in this division.

3.2 SabcUvi.ioD - The first two divisions (see 3.1.1 and 3.1.2} shall be
further divided as given in 3.2.1 and 3.2.2.

3.2.1 Coarse-Grained Soils - The coarse-grained soils shall be divided into
two subdivisions, namely:

a) Gravels - In these soils, more than half the coarse fraction
( +75 micron) is larger than 4·75-mm IS Sieve size. This sub­
di vision includes gravels and gravelly soils.

b) Sands - In these soils, more than half the coarse fraction
(+75 micron) is smaller than 4-75-mm IS Sieve size. This sub­
division includes sands and sandy soils.

3.2.2 Filii-Grained Soils - The fine-grained soils shall be further divided
into three subdivisions on the basis of the following arbitrarily selected
values of liquid limit:

a) ..Silts and clays oflow compressibility - having a liquid limit less than
35 (represented by symbol L),

b) Silts and clays of medium compressibility - having a, liquid limit
greater than 35 and less than 50 ( represented by symbol I), and

c) Silts and clays of high compressibility - having a liquid limit greater
than 50 ( represented by symbol H).

NOTa -In this system the fine-Ifaine<t soils are not divided accordin~ to particle
Ii&c but accordiDI to plasticity and compraaibUity. The term «compressibility· here
abaU imply volume thanF' Ulr.nkqe durin, dry~ and IWeIIiDa during wet period&.
.. well ... CODIOlidation UDder loaa. Soil~. &ncr thaD 2-miaon may. however, be
d~ u clay-abe panicles and the partida between 7S-microD and 2..micron AI silt­
aiae particlea.

 



3.3 Groa.. - The coarse-grained soils shall be further divided into eight
basic soil groups. The fine-grained soils shall be further divided into nine
basic soil groups ( SI. Table 2 ).

3.3.1 Highly organic soils and other miscellaneous soil materials shall be
placed in one group. The groups shall be designated by symbols.

Non - These groups are broad, based on basic properties of soil; therefore, supple­
mental detailed word descriptions are required to point oat pecularity of a particular
lOil and djff~rcntiateit (rom ethers in the same group.

3.3.2 The basic soil components are given in Table I.

3.3.3 The various subdivisions, groups and group symbols are given in
Table 2.

3.4 Field Idead&cation aad CIa.llificatioD Procedure - The field
method is used primarily in the field to classify and describe soils, Visual
observations are employed in place of precise laboratory tests to define the
basic soil properties. The procedure is, in fact, a process of elimination
beginning on the left side of the classification chart ( Table 2 ) and working
to the right until the proper group name is obtained. The group name
should be supplemented by detailed word descriptions, including the
description of the in-place conditions for soils to be used in place as founda­
tions. A representative sample of the soil is selected which is spread on a
flat surface or in the palm of the hand- All particles larger than 80 mm
are removed from the sample. Only the fraction of the sample smaller than
80 mm is classified. The sample is classified as coarse-grained or fine­
grained by estimating the percentage by weight of individual particles which
can be seen by the unaided eye. Soils containing more than 50 percent
visible particles are coarse-grained soils, soils containing less than 50 per­
cent visible particles are fine-grained soils.

If it has been determined that the soil is coarse grained, it is further
identified by estimating and recording the percentage of: (a) gravel sized
particle, size range from 80 mm to 4-75..mm IS Sieve size ( or approximately
5 mm size) ; (b) sand size particles, size range from 4-75 to 75-micron
IS Sieve size; and (c) silt and clay size particles, size range smaller than
75-micron IS Sieve.

NOTIt - The fraction of soil smaller than 7!i-micron IS Sieve, that is, the clay and lilt
fraction is referred to as fines.

3.4.1 Gravelly Soils - If the percentage of gravel is greater than that of
sand, the soil is a gravel. Gravels are further identified as being clean ( con­
taining little or no fines, that is less than 5 per cent) or dirty ( containing
appreciable fines, that is more than 12 per cent) depending upon the
percentage of particles not visible to the unaided eye. Gravels contaihing
5 to 12 percent fines are given boundary classification. If the soil is obviously

6
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olean, the classification shall be either: (a) well graded gravel (GW), if
there is good representation of all particle sizes; or (b) poorly graded
gravel ( GP ), if there is an excess or absence of intermediate particle sizes.
A well..graded soil has a reasonably large spread between the largest and
the finest particles and has no marked deficiency in any size. If the soil
obviously is dirty, the classification will be either (c) silty gravel ( GM ). if
the fines have little or 110 plasticity; or (d) clayey gravel ( GC )) if the fines
are of Jow to medium or high plasticity ( sec 3.2.2 ).

3.4.2 Sandy Soils - If the percentage of sand is greater than gravel, the
soil is a sand. The same procedure is applied as for gravels except that the
word sand replaces gravel and the symbol S replaces G. The group classi­
fication for the clean sands will be either: (a) well-graded sand (SW) OK"

(b) poorly..graded sand (SP), and the dirty sands shall be classified as
(c) silty sand (SM), if the fines have little or no plasticity; or (d) clayey
sand ( SC), if the fines are of low to medium or high plasticity ( SIt 3.2.2 ).

3.4.3 Boundary Classification for Coarse-Grained Soils - When a soil possesses
characteristics of two groups, c=· her in particle size distribution or in plasti­
city, it is designated by combinations of group symbols. For example)
a well-graded coarse ..grained soil with clay binder is designated by GWGC.

3.4.3.1 Boundary classifications can occur within the coarse-grained
soil division, between soils within the gravel or saud grouping, and between
gravelly and sandy soils. TIl(; procedure is to assume the coarser soil, when
there is a choice, and complete the classification and assign the proper
group symbol; then, beginning where the choice was made, assume a finer
soil and complete the classification, assigning the second group symbol.

3.4.3.2 Boundary classifications within gravel or sand groups can
occur. Symbols such as GW-GP, GM..G(~~ G\V-G~I, (;W..GC~ SW-SP~

SM-SC, SW-SM and SW ..SC are comrnon.

3.4.3.3 Boundary classifications can occur between the gravel and sand
groups. Symbols such as G\V ..S\V, GP-SP, GM..S~l and GC-SC arc
common.

3.4.3.4 Boundary classifications can also occur between coarse and fine
grained soils. Classifications such as SM..?\1L and SC-CL are commoo.

3.4.4 Descriptive Information for Coarse-Grained Soils - The feIIIo.ing cia­
criptive information shall be recorded for coarse ..grained soils:

a) Typical name;
b) Maximum size, and fraction larger than 80 mm in the toIaI

material;
c) Percentage of gravel, sand and fines in the soil or fi-adima of..-.

smaller than 80 mm;
d) Description of average size of sand of gravel;

7
 



e) Shape of the particles -angular, lubangular, subrounded, rounded;
f) The surface coatings, cementation and hardness of the particles and

possible breakdown, when compacted;
I) The colour and organic content;
h) Plasticity of fines;
j) Local or geologic name, if known; and
k) Group symbol.

3.4.5 Fine-Grained Soils - If it has been determined that the soil is fine­
grained, it is further identified by estimating the percentage of gravel, sand~
silt and clay size particles and performing the manual identification tests
(or dry strength, dilatancy, and toughness. By compari~ the results of
these tests with the requirements g9ven for the nine fine-grained soil groups,
the appropriate group name and symbol is assigned. The same procedure
is used to identify the fine-grained fraction of coarse-grained soil to deter­
mine whether they are silty or clayey.

3•.f.6 Manual Identification Tests - The following tests for identifying the
fine-grained soils shall be performed on the fraction of the soil finer than
the 425-micron IS Sieve:

a) Dilatlmey ( "action to sWing) - Take a small representative sample
in the form of a soil pat of the size of about 5 cubic centimetres and
add enough water to nearly saturate it. Place the pat in the open
palm of one hand and shake horizontally, striking vigorously agamst
the other hand several times. Squeeze the pat between the fingen.
The appearance and disappearance of the water with shaking and
squeezing is referred to as a reaction. This reaction is called quick,
ifwater appears and disappears rapidly; slow, if water appears and
disappears slowly; and no reaction, if the water condition does not
appear to change. Observe and record type of reaction as des­
criptive information.

b) Toughnlss ( cons;suncy near plastic limit) - Dry the pat used in the
dilatancy test by working and moulding, until it has the consis­
tency of putty. The time required to dry the pat is the indication
of its plasticity. Roll the pat on a smooth surface or between the
palms into a thread about 3 mm in diameter. Fold and reroll the
thread repeatedly to 3 mm in diameter so that its moisture content
is gradually reduced until the 3 mm thread just crumbles. The
moisture content at this time is called the plastic limit and the
resistance to moulding at the plastic limit is called the toughness.
After the thread crumbles, lump the pieces together and continue
die slilht kneading action until the lump crumbles. If the lump
can sbll be moulded slightly drier than the plastic limit and if high
pressure is required to role the thread between the palms of the
hand.. the lOiI is described as having high toughneu. Medium

8
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toughness is indicated by a medium thread and a lump formed of
the threads slightly below the plastic limit will crumble; while low
toughness is indicated by a weak thread that breaks easily and can­
not be lumped together when drier than the plastic limit. Highly
organic clays have very weak and spongy feel at the plastic limit.
Non-plastic soils cannot be rolled into..thread of 3 mm in diameter
at any moisture content. Observe and record the toughness as
descriptive information.

c) Dry strmgth ( trw"ing resistance ) - Completely dry the prepared soil
pat. Then measure its resistance to crumbling and powdering
between fingers. This resistance, called dry strength, is a measure
of the plasticity of the soil and is influenced largely by the colloidal
fraction content. The dry strength is designated as low, if the dry
pat can be easily powdered; medium, if considerable finger pressure
IS required and high, ifit cannot be powdered at all. Observe and
record the dry strength as descriptive information.

Nora - The presence of high-strellfth water soluble cementJng materiall,
IUch u calcium carbonates or iron OXides may cause high dry Itrength. Non­
plastic soils, such as caliche, coral, crushed lime stone or soil, containinl
carbonaceous cementing .@'ents may have high dry strength, but this can be
detected by the effervescence caused by the application of diluted hydror.h1oric
acid.

d) Organic contmt and colour - Fresh wet organic soils usually have a
distinctive odour of decomposed organic matter. This odour can
be made more noticeable by heating the wet sample. Another
indication of the organic matter is the distinctive dark colour. In
tropical soils, the dark colour may be or may not be due to organic
matter; when not due to organic matter, it is associated with poor
drainage. Dry organic clays develop an earthy odour upon
moistening, which is distinctive from that of decomposed organic
matter.

e) 0 tlln idmtifieation tests
1) Acid us, - Acid test using dilute hydrochloric acid (Hel) is

primarily a test for the presence of calcium ~bonate. For
soils with high dry strength, a strong reaction {indicates that
the strength may be due to calcium carbonate. as cementing
agent rather than colloidal clay. The results of this test should
be included in the soil description, if pertinent.

2) Slaw ust - This is a quick supplementary procedure for
determining the presence of clay. The test is performed by
cutting a lump of dry or slightly moist soil with a knife. The
shiny surface Imparted to the soil indicates highly plastic clay,
while a dull surface indicates silt or clay of low plasticity.

3) MisullaMoUJ ust - Other criteria undoubtedly may be deve­
loped by the individual as he gains experience in claaifyiDg
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the soils. For example, differentiation between some of the
fine-grained soils depends largely upon the experience in the
feel of the soils. Also wet clay sticks to the fingers and dries
slowly but silt dries fairly quickly and can be dusted off the
fingers leaving only a stain. Frequent checking by laboratory
tests is necessary to gain this experience.

S.4.7 Boundary Classification for Fine-Grained Soils - Boundary classifications
can occur within the fine-grained soil divisions, between low and medium
or between medium and high liquid limits and between silty and clayey
soils. The procedure is comparable to that given for coarse-grained soils(s., 3.4.3 ), that is, first assume a coarse soil, when there is a choice, and
then a finer soil and assign dual group symbols. Boundary classifications
which are common arc as follows:

ML-MI, CL-CI, OL-OI, MI-MH, CI-CH, OI-OH, CL-ML, ML-OL,
CL-OL, CI·MI, MI-OI, CI-OI, MH-CH, MH-OH, and CH-OH.

3.4.8 V~y Highly Organic Soils - Peat or very highly organic soils may be
readily identified by colour, sponginess or fibrous texture.

3.4.9 Descriptive Informationfor Fine-Grained Soils - The following descrip­
tive information shall be recorded for fine-grained soils:

a) Typical name;

b) Percentage of gravel, sand and fines;

c) Colour in moist condition and organic content;

d) Plasticity characteristics;

e) Local or geologic name, if known; and

f) Group symbol.

3.4.10 Description of Foundation Soils - The following information shall be
recorded to define the in-place condition of soils which are to be utilized
as foundation for hydraulic or other structures:

a) For coarse-graiTUd soils:
1) Natural moisture content ( as dry, moist, wet and saturated) j

~) Perviousness or drainage properties in the natural condition;
3) Structure (as stratified, uniform, uncemented, lensed; and

attitude, that is, strike and dip);
4} Type and degree of cementation; and
5) Degree of compactness ( as loose or dense ).

b) Forfl1ll-gTQ;rud soils:
1) Natural moisture content ( as dry, moist, wet and saturated) j

2) Perviousness or drainage properties;

10

 



11,1_.1-
3) Structures (as stratified. homogenous, varved, honeycomb,

root-holes, blocky, fissured, lensed; and attitude, that is, strike
and dip). The thickness of lenses, fissures, etc, shall be noted;

4) Type and degree of cementation; and

5) Consistency (very soft, soft, finn, hard, very hard, sticky,
brittle, friable and spongy ).

Nan - The conaiatcDCl' and the compactnCII of undisturbed soil ahould be
de&ac:d clearly from the CODIIItcncy of the soil when disturbed and manipulated.
For example, a very thick stratum of hard, dense shale or pre-consolidated clay
of~ beaMS capacity, not requirinl piling, may be correctly classified as a fat
day ( CH ) of bilh pluti("ity. Obviously the classification without deKription
of undiaturbed condition might cause the interpreter to erroneouslv conclude
that it ia 10ft and plulie in ita natural stale.

3.5 I..boratory Ideati6catioa aacI a.••meado. Procedure - The
laboratory method is intended for precise delineation of LIe soil groups by
using results of laboratory tests, for gradation and moisture limits, rather
than visual estimates. Classification by these tests alone does not fulfil the
requirements for complete classification, as it does not provide an adequate
description of the soil. Therefore, the descriptive information required for
the field method should also be included in the laboratory classification.

3.5.1 ~ltuSijktJ'ioll Criteri4 for Cotlrs,-Gr"irud Soils- The laboratory clasai­
fication criteria ~or classifying the coarse-grained soils are ~ven in Tables
3 aud 4.

3.5,2 IJowu/ilry CltUsi,fication for Coars,-G,tJirutl Soils - The coarse-grained
soils contaiiUng between 5 and 12 percent of fines are classified as border­
line casea between the clean and the dirty gravels or sands as for example,
GW-GC, or SP-SM. Similarly border-line cases might occur in dirty
Rn'vels and dirty sand" where the I. is between 4 and 7 as, for example,
GM-GC or 8M-se. It is possible, therefore, to have a border tine case of
a border line case. The rule for correct classification in this case is to
favour the non-plastic classification. For example) a gravel with 10 percent
finea, a Cu of 20, a Cc of 2·0 and I. of 6 would be classified GW..GM rather
than GW-GC ( I. is the plasticity index of the soil).

3.5.3 Clasijic"tiora Crit"i6 for FiM-Grairutl Soils- The laboratory classi­
fication criteria for classifying the fine-grained soils are given in the
plasticity chart shown in Fig. 1 and Table 4. The' A ' line has the following
linear equation between the liquid limit and the plasticity index:

1_ sz 0·73 ( WL - 20 )

where

I. - plasticity index, and

WL - liquid limit.
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3.5.3.1 Organic silts and clays are usually distinguished from in­
organic silts which have the same position on the plasticity chart, by odour
and colour. However, when the organic content is doubtful, the material
can be oven dried, remixed with water, and retested for liquid limit. The
plasticity. of fine-grained organic soils is greatly reduced on oven drying)
owing to irreversible changes in the properties of the organic material.
Oven drying also affects the liquid limit of inorganic soils, but only to a
small degree. A reduction in liquid limit after oven drying to a value less
than three-fourth of the liquid limit before oven drying is positive identifi­
cation of organic soils.

3.5•• BowuJary Classiji&alion for Fine-Grai.ud Soils- The fine-grained soils
whose plot on the plasticity chart falls on, or practically on:

a) 'A' line ·

b) 'wL = 35 ' line
c) 'w L = 50 ' line

shall be assigned the proper boundary classification. Soils which plot above
the ' A ' line, or practically on it, and which have plasticity index between
4 and 7 are classified ML-CL.

3.6 Black Cotto. Soil. - Black cotton soils are inorganic clays of medium
to high compressibility and form a major soil group in India. They are
predominantly montrnorillonitic in structure and black or blackish grey in
colour. They are characterized by high shrinkage and Iwellingpropcrties.
The majority of the soils, when plotted on the plasticity chart, lie along a

12
 



IS. 1_.1171

band above the '..4' line. The plot of some of the black colton soils is
also found to lie below the ' A 'line. Care should therefore be taken in
classifying such soils.

3.7 Some other inorganic clays, such as kaolin, behave as inorganic silts
and usually lie below the 'A' line and shall be classified as such (ML,
MI, MH ), although they are clays from mineralogical stand-point.

3.8 Reladve Suitability Cor General Engiaeeriag Purposes - Table 5
gives the characteristics of the various soil gro\'ps pertinent to roads and
airfields. Table 6 gives the characteristics pertinent to embankments and
foundaticns. Table 7 gives the characteristics pertinent to suitability for
canal sections, compressibility, workability as a construction material and
shear strength. The information given in these tables should be
considered as a guidance only for treating a soil for a particular engineer­
ing purpose.

13
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TABU I BASIC SOD. COMPONENTS

(0.. 3.3.'2)

SL SOIL SOIL Coli- SYMBOL PARTlCLE·SIJ~& RANoa
No. PO_NT AJliD DUCRIPTIOM

(1) (2) (3) (4) (5)

i) Coane-lrained Boulder None Rounded to angular, bulky, hard, rock
components particle; av~rage diameter more than

300mm

C'.obble None Rounded to angular, bulky, hard, rock
particle; average diameter smaller than
300 mm but retained on 8O-mm IS Sieve

Gravel G Rounded to angular, bulky, hard, rock
particle; passing 80-mm IS Sieve but
retained on 4·75-mm IS Sieve

Coarse: 8O-mm to 20-mm IS Sieve
Fine: 20-mm to 4·75-mm IS Sieve

Sand S Rounded to angular, bulky, hard, rock
particle; passing ."75-mm IS Sieve but
retained on 75-micron IS Sieve

Coane : 4·75-mm to 2·o-mm IS Sieve
Medium: 2·0-mm to 425-micron IS Sieve
Fine : 425-micron to 75-micron IS Sieve

ii) Fine-grained Silt M Particles smaller than 75-micron IS Sieve;
components identified by behaviour, that is, slightly

plastic or non-plastic regardless cf mois-
ture and exhibits little or no strength
when air dried

Clay C Particlf"S smaller than 75-micron IS Sieve;
identified by behaviour, that is, it can be
made to exhibit plastic properties within
a certain range of moisture and exhibits
considerable strength when air dried

Organic 0 Organic matter in various sizes and stases
matter of decomposition

NOT& - A comparison between the size classificationsof IS: 1498-1959 'Cluai&cation
and identification of soil. for ceneral enBineering purposes' and the present revision is
ahown in Appendix A.
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HIGHI.Y ORGANIC ~OIL~

(Pell)

riDrovllellufI', coloorll~llIur, 1'111 ~i~~

moidUrf Conlenl, parlid!l or ve~eIlble

mlllu(lIlch,leam!lc)

fLIlIi~u~lJmJt, If,lIpWuclillliL

tlf'nrs interleCt wi~ rite ~r~nlle IJlO~S liltdouWe ~mDolt NCb» GW~M,

TW t AUYWORATOlY .mCA110N PROOIDURB

(a.uUlrJW)
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TAILI5 ClldACI'IIII11CI n&TININT TOaOADI AND A.III'IILDI

(ClWlS.S)

Ion. VALOI AI Sua- VAWI AI SUI- VAI.UI AI BAIl PO'1'1N'ft41. CowUlllIlLlTY DUIN,\OI CoIIPAOftOlt E~UlPMINT UNITDI' CBR SUI-GlADE
GlOW 0aADI WHIM MOT BAlIWHIN NOT WHIN NC)'fSua. FaOlfAcnoH AND EXPA"SIO~ CII,\RACTllllfiCS WIlORT VAI.UE MODULUI

SUiJICTTO SUBJECT TO JICTTO FIOIT s/em
'

PIlCENT (k)q/cml
FIOIl' AmoN FaosTAanoN ACTION

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

JW Excellent ExceUent Good None to very AlmOitnone Excellenl Crawler-type. tractor, rubber- 2'()()'2'24 40-80 8,s.U'h
.Ii,hl tyrcd roller, steel-wheeled

Mlcr

OP Good to excellent Good Fairtogooo None to very Almost none Excellent ,!rawler-type tractor, rubber- 1'76-2'24 30-60 8'3·U'84
slight lyred roller, .teel·whetled

rollerrGocMI III ....u.n, Good Fairto,ood Slighl to medium Verylliaht Fllr topoor Rubber-tyred roller, .heeps- 2'00-2'32 40·60 8'3-13'84

GM
fcot roller, dOle control of
moi.ture

u Good Fair Poor to not Slight to medium SH,ht P~ to ~ractically RubbeNyrcd roller, aheeps· 1'84·2'16 20-30 5'53-8"
Nitable 1Inperv10Ut (oot roller

GO Good Fair Poorto Dot Slight to medium Sli,ht Poor to practically Rubber-tyred roller, Iheeps. 2'08-2'32 20-40 5'53-8'3
.wtable ImpervIOUS foot roller

SW Good Fairtoaood Poor None to very AlmOlt none P.xce1lent Crawler.type 'ractor, rubber- 1'76-2'08 20·4{) 5'53·11'07
aHlht tyrcd roller

1SP Fair toaood Fair Poor tonot None to very AlmOit none Excellent Crawler-type tractor, rubber- 1'68-2'16 10·40 .'15-11'07
suitable alight tyrcd roller

! rFair .opid
Fairtogood Poor Slight to hign Vcrylicht Fairto poor Rubber-tyrtd roller, .https· 1'92·2'16 15-40 4'15·11'07

(oot roller, close control of
;SM moisture

: urail' Poor to fair Notsuitable SIi.ht to high SUsht 10 medium P~r to practically Rubber-tyred roller, sheeps-foot 1'60-2'08 10-20 2'77-8'3
ImperviOUS roller

~C Poor to fair Poor Notsuitable Slight to hil(h SlighI to medium P~r to practically Rubber-tyred roller ,heeps· 1'60·2'16 5-20 2'77-8'3
ImperviOUS fOOl roller

~WIPoor teJfair Notsuitable Notsuitable Medium to very Sliaht to medium Fairto poor Rubber-tvred roller, sheep« 1'44·2'08 15orleu 2'77-5'53
high foot roller, close control of

moisture

b.,CI Poor torair Not.uitable Not.uitable Medium to hillh Medium Practically imper- Rubber-tyred ioll-r, sheeps- 1'44-2'08 15or le~' 1'38·4'15
vious foot roller

01.,01 P\IOr Notawtable Not.uitable Medium to high Medium to hiab Poor Rubber-tyred roller, Ihetps- 1'44·1'68 5 orleu 1'38·2'77
footroller

MH Poor Not.uitable NotlUitable Medium to VCr') Hiah Fairtopoor Sheeps-feot roller, rubber-tyred 1'28·1'68 10 or less 1'38-2'77
high roller

CH Poor to fair Notsuitable Notsuitable Medium H1lh Practically imper- Sheeps-foot rullc.r, rubber-tyred 1H·l'Q4 Ijor 1M' \'38·4'15
vioUt roller

OM Poor to very poor Notsuitable Not.uitable Medium Hi,b Practically imper- Sheeps-foot roller, rubber-tvred 1'28-1'76 5orlen 0'69·2'77
vioUl roller

Pt Notluitablc Notlwtable Notauitable Sliaht Vcryhi.h Fairto poor Comp&Ction notpractical

Non1-Column I: Divilion ot OM and8M croupe intoaub-divilion ofd anduarcforroads andairfields only; lub-division itonbasil ofAllerbc" limiu; IUffix d (for example GM d) will be
ued whUl the liquid limit is25or Iell andthepla.tkity index is5 or leu; thesuffix" will beused otherwile.

Non 2- The equipment listed in col8, will OJIUlllly produce the required dmsiliel with a ledsonable number o( passes when moisture condition and thickntll of layer are properly contrelled.
Ie IOIDCinatanea, ItVCl'II typa ofequipment arelisted because variable soil characteristic. within a given lOilgroup mayrequire different equipment. In scme instaned, a combination of two typcs
_,bc~,

a) PrOUUlf 6uI..."rills;.011 oJl.ruJ" "'4IIrinb - Strcl·\\heeled andrubber-tyred rellenarc recommended forhard,angular materials withlimited fines or screenings, Rubber·tyred
equipmcnt it recommended forsofter muerials subiect todqradAtion,

b) FirtisJJin, - Rubber·tyred equipment is recommended for roll~1 durin, final Ihaplng operationl for most soill and proceeed materialt,

c)~S~, - The following .ites of rqulpment are necta$&ry tl)allure the biBh densities required for airfield construction: Crawler·type tractor: Total wtight In excess of
I! 600 k., Rubbtr-tyred equipmen': Wheel load in exeeu of6800kg, whrclload. ashighal 18100 kgmaybenecessary to obtain the required densities forlome materiah
(,bued on contact pl'Cllure o( approximate,ly 4'57 to,10'5ka/cmS). Sbeepa·foot ~oJJer: Unitpressure (on 38'7 to 77'4em-) to bein excess of17'5 kg/emS andunit preJIure u
hifh a 46k,/cml may beneceuary to obtain the ftqulred debllliea forsome materials, The areaor thefeet should beat least 5 percent of the total peripheral areaof the drums
\IIUlI thcdiameter meuured totheface ofthe(eet.

Hili S- UnitdrywelPtsincolulM 9an for compacted JOilat optimum moitture colltent forIndwl Standarcl Atlvy compaetion effort ['If IS:2720 (PartVIJI )-1965' ],

N.... - ColWlUllO:. nemaximum value thatcanbeUIed ill dtlip or airfieldl, isill some CaIeI, limited bylfIdationand platidty requirements, The valUCI arereprl'.lCDtalivc or .aturated
• ....., .tunted CODdidODl•

•.,.. tle-t (or1OiJa: Part VIIIDetermioatioa ofmoiature contmt-dry dailY relatioDWp UIint heavy COIDpactioll.
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TAlLIe CllARACTllllTlCI PllTININT TO DIIANDIINTI AND POUNDATlONl

(GlauS.B)

Sou. GaOUP v....ua 0' ElDAIfIIIU'r PwwIlll'Y Cou.AOftON CBwOTlUlnG' UmDay VALUI or IIpJMIIft
em/I WIIOHT FOUDATIOI 101SlIP•

•/cml 00m0I,

(I) (2 ) (S) (4) (5) (6) (7)

OW Very ltablej peMoualbc1la otdikes and dams K) lo-' Goodj tractor, rubber tyred, ,ted·wheeled 2'OO-2'l6 I Good beariDc value POIitive cutal
roller I

GP I::: ltable, perviu mdb ofdikea K) lo-t do 1'84-2'00 do do

GM lleuoaably ,table; DOt p&rticuJarly .uited K.lo-' Goodj with d. COAtrol, rubber-tyrell, 1'92·2'16 do Toe treDch to DOlt
toIbella, but may be UIed for irnpervioua to lo-t ahcep-foot roller
coraarblwetl

GO Fairly ltabltj may be used for impcMoua K.I~ Fairj rubber·,yred, aheep-roo, roUer l'M-2'08 do NODe
can to 10-.

SW Vt:r{ .tab1~oua Me_, l10pe protec· K> 10-1 Good; tractor 1'76-2'08 do Upltram bIubt ud
doan:q toedrainIac (I weill

SP Ileuooably stablej may be uaed in dike K) 10-1 Goodj tractor 1'60-l'92 Goodto~ do
aection with Bat alopa value 'OIl

dCDlity

SM Fairly ltablej not particularly suited to K.IO·' Goodj with dOle control, ruDber.tyrtd, 1'76-2'00 do do
shella, but may be wed for impeMOUI to Jo-t aheepe-foot roUer
coraordikea

sa Fairly ltablei uae for impervious core for K -10-' Fairj Ibeepe·foot roUer, rubber tyred 1'68-2'00 Good topoor beuiDc Nelle
ftood control .tructura to Uri value

ML,MI Poor 'tability; may be used (or embank· K-lo-' Good to poor, dOle CODtrol euentialj 1'52·1'92 Vtzpoor,=· Toe treDch tolODe
menta with proper control to 10-' rubber-tyml roller, ahecpa-foot roUer etoliq

CL,CI Stablej impen'iow corea and blankrta K-10-' Fair to goodj eheeptofoot roller, rubber· 1'52·1'92 Good topoor bcariDc NODe
to 10-' tyred

01..01 Not luitable for embankmenll K.1G-t Fair topoor; Ibeeptofoot roller 1'28-1'60 Fair topoor beariDa, do
toJo-' :C:cClivc

MIl Poor 'tability; core of h~u1ic fill dama K-l()-6 Poor tovtry poor; lbeepa·Coot roUer 1'12·1'52 Poor bcariDI do
not deainble inrolled II COllltruction tol~

CH Fair ltability with &at Ilopea; thin corea, K.l~ Fair topoor; aheeptofoot roller 1'20-1'68 Fair topoor bwiDc do
blaDbta and dike aectiOIll to 10--

OK Not 'uitabJe fe,r embankmenll Y. _10'" Poor tovery poor: .h.(oo! ~t 'I'r I'()4..! '60 Very poor beariDr do
t" 10-'

Pt Not UKd (c.t conatrucbon Compaction not practical llemove hID
..doa

Nonl - Valuel inCoIumII2 and6are for pidanu only. Dr.aip lIaould bebuedOD tat reauJII.

Non2- The equipment lated inColumn 4will usually preduee denaitiea with a reasonable number ofpassel when moiature conditiOOl and thicknesa oflift IN properly control1ed,

NOTI 3- Unit dry weilbts incolumn 5are for eempseted soil at optimum moilture content for Indian Standard lisht completion efFort (INIS:2720 (Part VU )·1965' ],

'Methods oftelt for sow: Part VI. Determination ofmoilture contentodry dwityrelation usinllilbt compaction,

22

 



T
A

a
u

7
1

U
IT

.-
..

.r
IT

ro
a

C
A

J
U

L
_

O
O

.
.
.
-
n

Y
,

.0
0

0
.
.
.
.
nw

A
8

•
~
i
.
u
c
n
o
N

Il
A

T
m

U
A

L
A

JI
D
-
.
.

IT
a

D
IG

T
II

C
a
-.

S
.l

)

S
o

u
.

IlK
LA

-n
..

.
S

uf
tA

.,
J.

ft
'I

"
lO

a
(
'
~

W
.
.
.
.a

a
u

n
.
.
.

S
W

··.
.
.

G
a
o

D
C

A
lI

A
"
s.

on
o.

..
.
.
.
.

e
o

a
.A

O
I'

D
O

O.
.
.
.U

O
I'

JO
II

~
f
t
I
I
.
.
.
.

,
,.

-
\

A
.-

D
S
.
&
~
U
a
A
f
t
I
D

U
....

..
-.

u
.

e
a

..
&

0
IW

D
d

D
E

ta
ai

oa
Il

.-
..

c
.
~
1
A
r
t
I
a

S
&
f
t
a
A
~

Li
ai

III
G

W
J

-
N

eP
Iib

Ie
r.

c.
u.

,
.....

.,
G

P
2

-
N

ei
lil

ib
le

G
oo

d
G

oo
d

G
~

4
4

N
.
.
.
.i

bl
e

G
oo

d
G

oo
d

G
C

5
I

V
.,

lo
w

G
G

G
d

G
oo

d
to

P
ai

r

S
W

6
-

..
..

..
ih

I.
r.

.c
.u

-t
.....

..
S

P
'.

if
p

av
eD

y
-

V
.,

lo
w

'U
G

oo
d

~
M

8,
if

I
r
a
,
~
l
I
,

5
(E

ra
-i

o
n

cr
it

ic
al

)
L

ow
P

a.
G

G
O

d
S

C
5

2
L

ow
G

o
o

d
G

oe
d

to
r..

.
~
M
l

-
6

(E
ro

Ii
o

D
en

tia
J)

M
ed

iu
m

F
ai

r
P

a
ir

ct
..

cr
9

:4
M

ed
iu

m
G

o
o

d
to

F
ai

r
F

ai
r

O
L

tO
I

-
7

C
E

r.
-i

o
D

cr
ir

ic
al

)
M

ed
iu

m
F

ai
r

P
o

n
r

M
H

-
-

H
il

h
P

o
o

r
fa

w
to

PO
GI

'

C
H

10
8

(V
o

lu
m

e
ch

an
ce

H
fl

b
P

oo
r

Po
or

cr
it

ic
al

)
;;

H
ia

h
Po

or
..

O
K

-
-

,...
...

P
t

-
-

--
I

-N
u

m
b

er
1

iI
ti

le
be

lt
.

I ... §

 



A
P

P
E

N
D

IX
A

(T
ab

le
1

)

C
O

M
P

A
R

IS
O

N
B

E
T

W
E

E
N

S
IZ

E
C
L
A
S
~
I
F
I
C
.
T
I
O
N
S

O
f

IS
:1

49
8.

19
5'

A
N

D
IS

:1
49

8-
1'

7,

P
ar

ti
cl

e
sI

ze
In

m
il

li
m

et
re

s.

II - i • ... .- ~

..
,

!
f

~
fI

1'
t

0
0

T
t

I
I

,
I

~

!
I

j

i
•

I
1

r!
>

-1
4

"-
"!

a9
1~

rl
Al

...-
-...

..
~ ....

I
I

'
~
!

l
A

't
I

.5
.1

4
,,

-
1

9
1

0
~'

lE
~

S
.Z

E

.. I
• I

:
!

I •

 



BUREAU OF INDIAN STANDARDS

He.dqu.rler.:
Manak Shaven.9 Bahadur Shah Zatar Marg. NEW DELHI 110002
Telephones 3230131.323 3375. 323 9402
Fax 91 11 3234062,91 11 3239399,91 11 3239382

32376 17

3378662

603843

23523 15

8329295

Telegrams Msnaksanstha
(Common to all Offices)

Telephone

S-nOO32

Central Labor.tory:

Plot No 2019. Site IV, Sambabad Industrial Area, Sahlbabad 201010

Region.' Office.:

Contral Manak Bhavan, 9 Bahadur Shah lafar Marg. NEW DELHI 110002

-Eastern 1/14 CIT SchemeVII M, V I P Road, Manlktola,CALCUTIA 700054

Northern SCQ 335-336, Soctor 34-A, CHANDIGARH 160022

Southern CIT Campus, IV Cross Road, CHENNAI 600113

tWestern Manakalaya E9, Behind Marol Telephone Exchange, Andhen (East),
MUMBAI 400093

Branch Offices.

'Pushpak', Nurmohamed Shaikh Marg, Khanpur, AHMEDABAD 380001

*Peenya Industnal Area. 1st Stage. Bangalore-Tumkur Road,
BANGALORE 560058

Gangotrt Complex, 5th Hoor, Bhadbhada Road, T T Nagar, BHOPAL 462003

Plot No 62-63, Unit VI, Ganga Nagar, BHUBANESHWAR 751001

Kalaikathn Bundmqs, 670 Avmastu Road, COIMBATORE 641037

Plot No 43, Sector 16 A. Mathura Road, FARIDABAD 12100'

Savnn Complex, 116 G T Road. GHAZIABAD 201001

53/5 Ward No 29, R G Barua Road, 5th By-lane, GUWAHATI 781003

5·8-56C, L N Gupta Marg, NampalJy Station Road, HYDEAABAD 500001

E·52, Crutararuan Marg, C-Scheme, JAIPUR 302001

117/418 B. Sarvodaya Nagar, KANPUR 208005

Seth Bhawan, 2nd Floor. Behind Leela Cinema, Naval Krshore Road,
lUCKNOW 226001

NIT BUilding, Second Floor, Gokulpat Market, NAGPUR 440010

Patllputra Industrial Estate, PATNA 800013

lnsutunon of Englneors (India) BUIlding 1332 ShIVS)1 Nagar, PUNE 411005

TC No 14/1421, University PO Palayam, THIRUVANANTHAPURAM 695034

550 1348

83949 55

55 4021

401627

21 01 41

8-2888 01

8·711996

54 11 37

20 1083

372925

21 68 76

~3 8923

52 51 71

26 23 05

323635

621 17

·Sales Office IS at 5 Chownnghee Approach, PO Pnncep Street,
CALCUTIA 700072

tSales Office IS at NoveltyChambers, Grant Road, MUMBAI 400007

i Sales Office IS at 'F' Block" Unity BUIlding, Naraetumarara Square.
BANGALORE 560002

27 1085

3096528

222 39 71

Prtnted at Simco Printing Pruss DeIhl 


