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CLASSIFICATION AND IDENTIFICATION OF
' SOILS FOR GENERAL ENGINEERING

PURPOSES
( First Revision )
0. FOREWORD

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 Committce had been approved by the Civil
-Engineering 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,

heildinoe ran ate The investioations relatine ta the Geld of irriontion
uulluulsa luaua, i, X 310 IllV\J&lsullUllJ J\/A“‘vllls &L LALN. RALANL UL llllsatlull

have two objectives namely, the suitability of soil for the construction of
dams and other kinds of hydraulic structures and the effect on the fertility
of soil when it is irrigated. With regard to roads and highways, investi-
gatlons have been undertaken to classify them from the pomt of view of
their aux‘iabiuty for construction of uubankmems auu-g:auca, and 'w"('fiii‘iﬁs
surfaces. In the field of buildings, soil investigation and classification 1s
done to evaluate the soil as regards its bearing power to a certain extent.
Soil survey and soil classification are also done by agriculture departments
from the pomt of view of the sultablhty of the soil for crops and its fcrtlhty

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 ciassification.

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 particlcs of different sizes. This rcvision is csscntially based on
the Unified Soil Classification oystem 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, pedologic,
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
off value should bethe 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. TERMINOLOGY

2.0 For the purpose of this standard, the definitions given in IS : 2809-1972}
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 Silt — 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 and Gravel — Cohesionless aggregates of angular, sub-angular,
sub-rounded, rounded, flaky or flat iragments of more or less unaltered
rocks or mincrals.

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.

*Rules for rounding off numerical values (revised ).
tGlossary of terms and symbols relating to soil engineering ( first revision .

4



IS : 1498 « 1970
3. CLASSIFICATION AND IDENTIFICATION

3.1 Division — Soils shall be broadly divided into three divisions as given
in 3.1.1 to 3.1.3.

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

3.1.2 Fine-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 Organic Soils and Other Miscellaneous Soil Materials — These
soils contain large percentages of fibrous organic matter, such as peat, and
particles of decompesed 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 Subdivision — 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.Y 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-
division includes gravels and gravelly soils.

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

3.2.2 Fine-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 of low 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 /), and

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

Nore — In this system the fine-grained soils are not divided according to particle
size but according to plasticity and cumpressibility. The term * compressibility * here
shall imply volume change, shrinkage during dry periods and swelling during wet periods,
as well as, consolidation under load. Soil particles finer than 2-micron may, however, be

designated as clay-size particles and the particles between 75-micron and 2-micron as siit-
size particles.

5
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3.3 Groups — The coarse-grained soils shall be further divided into eight
basic soil groups. The fine-grained soiis shali be further divided into nine
basic soil groups ( see 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.

Note — These groups arc broad, based on basic properties of soil; therefore, supple-
mental detailed word descriptions are required to point out pecularity of a particular

s0il and differentiate it from others in the same group.
3.3.2 The basic soil components are given in Table 1.

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

3.4 Field Identification and Classification Procedure — The ficld
method is used primarily in the field to classity and describe soils. Visual
observations are employed i 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 placc 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. Ali 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 perccntage 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 vistble particles are fine-grained soils.

If it has been determined that the soil is coarse grained, it is further
1dent1ﬁed by estlmatmg and rccordmg the perccntage of: (a) gravel sized
par uuc, size 1 angec from 80 mm to 4'75-mm IS Sieve size { or appromma-.e.y
5 mm size ); (b) sand size particles, size range from 475 to 75-micron
IS Sieve size; and (c) silt and clay size particles, size range smaller ‘than

75-micron IS Sieve.

NoTe — The fraction of soil smaller than 7§-micron IS Sieve, that is, the clay and silt
fraction is referred to as fines.

3.4.1 Gravelly Soils — If the percentage of grave

Ly 7.1 eee) 20ty — 11 L ccntage O giavet 1

1 ig
sand, the soil is a gravel. Gravels are further identified being clean ( con-
taining little or no fines, that is less than 5 per cent) or dirty ( containing
appreciable fines, that is more than 1Z per cent ) depending upon the
percentage of partxcles not visible to the unaided e avcls containing
5to 12 percent fines are mven houndarv classificatio oil 1s nhvmuslv
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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 interraediate particle sizes.
A well-graded soil has a reasonably large spread between the largest and

tha Bmact narticles and hac no marked deficiency in anv size 1€ the cail
tie nnest partcics ana nas no marxéa aeaciency Iin any size. il iné 50u

obviously 1s dirty, the classification will be either (c) silty gravel (GM ), if
the fines have little or no plasticity; or (d) clayey gravel ( GC), if the fines
are of Jow to medium or high plasticity ! see 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 rcplaces gravei and the symbol S replaces G. The group classi-
ficaiion for the clean sands will be either: \a) wuhgi‘aunu sand (SVV') or
(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 ( see 3.2.2 ).

3.4.3 Boundary Classification for Coarse-Grained Soils — When a soil possesses
characteristics of two groups, c¢ther in particle size distribution or in plasti-
city, it is designated by combinations of group. symbols For cxample,

N AT

a well- grauea coarse- grameu soil with c1ay binder 1s ucmgnatcu Dy GWGC.

3.4.3.1 Boundary classifications can occur within the coarse-grained
soil division, between soils within the gravel or sand grouping, and between
gravelly and sandy soils. The procedure is to assume the coarser soil, when
there is a2 choice. and complete the classification and assien the proper

LAlIc & CNOICE, AN COINPILLC A0 Ciassiiitallon assigil g Opts

group symbol; then, beginning where the choice was made, assume a finer
soil and complete the classification, assigning the sccond group symbol.

3.4.3.2 Boundary classifications within gravel or sand groups can
occur. Symbols’ such as GW-GP, GM-GC, GW- GM, GW-GG, SW-SP,
SM-SC, SW-SM and SW-SC are common.

3.4.3.3 Boundary classifications can occur between the gravel and sand
groups. Symbols such as GW-SW, GP-SP, GM-SM and GC-SC are
common.

3.4.3.4 Boundary classifications can also occur between cearse and fine
grained soils. Classifications such as SM-ML and SC-CL are common.

3.4.4 Descriptive Information for Coarse-Grained Soils — The following des-
criptive information shall be recorded for coarse-grained soils:

a) Typical name;

b) Maximum size, and fraction larger than 80 mm in the total
material;

¢) Percentage of gravel, sand and fines in the soil or fraction of soil
smalier than 80 mm;

d) Description of average size of sand of gravel;

7
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¢) Shape of the particles — angular, subangular, subrounded, rounded;

f) The surface coatings, cementation and hardness of the particles and
possible breakdown, when compacted;

g) 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
for dry strength, dilatancy, and toughness. By comparing the results of
these tests with the requirements given 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.

3.4.6 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) Dilatancy ( reaction to shaking ) — 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 against
the other hand several times. Squeeze the pat between the fingers.
The appearance and disappearance of the water with shaking and
squeezing is referred to as a reaction. This reaction is called quick,
if water 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) Toughness ( consistency 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
the slight kneading action until the lump crumbles. If the lump
can still 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 soil is described as having high toughness. 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.

Dry strength ( crushing 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

at can be easily powdered; medium, if considerable finger pressure
is required and high, if it cannot be powdered at all. Observe and
record the dry strength as descriptive information.

Note — The presence of high-strength water soluble cementing materials,

such as calcium carbonates or iron oxides may cause high dry strength. Non-
plastic soils, such as caliche, coral, crushed lime stone or soils containing
carbonaceous cementing agents may have high dry strength, but this can be
de_t;cted by the effervescence caused by the application of diluted hydrochloric
acid,
Organic content 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. 1In
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 ecarthy odour upon
moistening, which is distinctive from that of decomposed organic
matter,

Other identification tests

1) Acid test — Acid test using dilute hydrochloric acid ( HC1) is
primarily a test for the presence of calcium carbonate. " 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) Shine test — 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) Miscellancous test — Other criteria undoubtedly may be deve-
loped by the individual as he gains experience in classifying

9
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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 dues fairly quickly and can be dustcd off the

mosxriver mivali; 2 cbare 0 Tlea oo P femmm e Tl e

nngcrs lCdVlllg Ullly a stain. I‘xcqucut Lucuixu B vy lduulatuly
tests is necessary to gain this experience.

3.4.7 Boundary Classification for Fine-Grained Soils — Boundary classifications
can occur within the fine-grained soil divisions, between low and medium

or ha etween 111\,dAum “nd h}gh IIqI‘II’l Ilm!fc onr‘ l\pfuypﬁn c'“‘y and hlayﬁu

soils. The procedure is comparable to that given for coarse-grained soils
( see 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 are as follows:
ML-MI, CL-CI, GL-OI, MI-MH, CI-CH, OI1-OH, CL-ML, ML-OL,
CL-OL, CI-MI, MI-O1, CI-OI, MH-CH, MH- OH and CH-OH.

3.4.8 Very Highly Organic Soils — Peat or very highly organic soils may be
readily identified by colour, sponginess or fibrous texture.

3.4.9 Descriptive Information for Fine-Grained Soils — The following descrip-
tive information shall be recorded for fine-grained soils:
a) Typical name;

h) Parcantace
My ARl 1t agy

c) Colour in moist condition and organic content;
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d) Plasticity characteristics;
¢) Local or geologic name, if known; and
f) Group symbol. ’

2410 N, £ Koomdats Cosle _
JeXeodV UUJU’ FPI('/VIL l(j 47 uuuuuubuu VLS L ll

oll
recorded to define the in- place condition of soxls which are to be utilized
as foundation for hydraulic or other structures:
a) For coarse-grained soils:
1) Natural moisture content ( as dry, moist, wet and saturated );
2) 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) For fine-grained soils:
1) Natural moisture content ( as dry, moist, wet and saturated );
2) Perviousness or drainage properties;

10
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3) Structures (as stratified, homogenous, varved, honeycomb,

; h
root-holes, blocky, fissured, lensed; and a::xtudc, that is, strike

and dip ). The thickness of lenscs, fissures, etc, shall be noted;

AY Tunae and J-m- af carmantats n;
%) AYPC &G GORTIT Oi Lomicniiak

5) Consistency (very soft, soﬁ firm, hard, very hard, sticky,
bllttlb, ﬁl‘blc ﬂlld apuusy }

Notz — The consistency,and the compactness of undisturbed soil should be
defined clearly from the consistency of the soil when disturbed and manipulated.
For example, a very thick stratum of hard, dense shale or pre-consolidated clay

of high bearing capacity, not requiring pnlmg, may be correctly classified as a fat
clay (CH) of high plastxcxty Obviously the classification without description
of undisturbed condition might causc the interpreter to crroncously conclude
that it is soft and plastic in its natural state.

3.5 Laboratory Identification and Classification Procedure — The
laberatory mcthod is intended for prccise delineation of tae 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 rcqmred for
the field method should also be included in the laboratory classification.

3.5.1 Classification Criteria for Coarse-Grained Soils — The laboratory classi-
fication criteria for classifying the coarse-grained soils are given in Tables
3and 4.

252 Rmnulnn: Classification for Coarse-Grainsd Soils — The coarse-grained

Sewsdy ATUEEERT) SLooLtbRSIORN JOT LO8T28 LINEE L0 430 L0Oalal-glaanl!

soils containing “between 5 and 12 percent of fines are classified as border-
line cases 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

gravels and dirty sands, where the 7, is between 4 and 7 as, for example,
GM-GC or SM-SC. It is possible, thcrcforc to have a border line 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
fines, a Cu of 20, a Cc of 2'0 and 7, of 6 would be classified GW-GM rather
than GW-GC ( I, is the plasticitv index of the sail ).

3.5.3 Classification Crileria for Fine-Grained Soils — The laboratory classi-
fication criteria for classifying the ﬁnc-graincd soils are given in the

plasticity chart shown in Fig. 1 and Table 4. The ‘ 4’ line has the following
linear equation between the liquid limit and the plasticity index:

Iy =073 (w, — 20)
where
I, = plasticity index, and
w; = liquid limit.

11
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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 dricd, remixed with water, and rctested 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.

3.5.4 Boundary Classification for Fine-Grained Soils — The fine-grained soils
whose plot on the plasticity chart falls on, or practically on:
a) ‘A’ line
b) ‘wy = 35" line
¢) ‘wy = 50" line
shall be assigned the proper houndary 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 Cotton Soils — Black cotton soils are inorganic clays of medium
to high compressibility and form a major soil group in India. They are
predominantly montmorillonitic in structure and black or blackish grey in
colour. They are characterized by high shrinkage and swelling properties.
The majority of the soils, when plotted on the plasticity chart, lie along a

12
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band above the ‘4’ line. The plot of some of the black cotton soils is
also found to lie below the < 4’ 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 ‘ 4° line and shall be classified as such ( ML,
MI, MH ), although they are clays from mineralogical stand-point.

3.8 Reladve Suitability for General Engineering Purposes — Table 5
gives the characteristics of the various soil groups 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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Su SorL
No.
0] (2)
i) Coarse-grained
components

ii) Fine-grained
components

TABLE 1 BASIC SOIL COMPONENTS

Soi. Cou-
PONENT

3
Boulder

Cobble

Gravel

Sand

Silt

Clay

Organic
matter

( Clause 3.3.2)
SympoL PARTICLE-S1ZE RANGE
AND DrscrirTiOoN
4) (5)
None Rounded to angular, bulky, hard, rock

None

particle; average diameter more than
300 mm

Rounded to angular, bu'ky, hard, rock
particle; average diameter smaller than
300 mm but retained on 80-mm IS Sieve

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

Coarse : 80-mm to 20-mm IS Sieve
Fine : 20-mm to 4'75-mm IS Sieve

Rounded to angular, bulky, hard, rock
particle; passing 4'75-mm IS Sieve but
retained on 73-micron IS Sieve

Coarse :4'73-mm to 2'0-mm IS Sieve
Medium : 2°0-mm to 425-micron IS Sieve
Fine : 425-micron to 75-micron IS Sieve

Particles smaller than 75-micron IS Sieve;
identified by behaviour, that is, slighdy
plastic or non-plastic regardless of mois-
ture and exhibits little or no strength
when air dried

Particles 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 matter in various sizes and stages
of decomposition

NoTe — A comparison between the size classifications of IS : 1498-1959 ¢ Classification
and identification of soils for general enginecring purposes’ and the present revision is
shown in Appendix A. ‘
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TABLE 2 SOIL CLASSIFICATION ( INCLUDING FIELD IDENTIFICATION ANV DESCRIPTION)

{ Clayses

33,333 4nd 34)

with very high compressibility

fibrouy texture

FizLp Ipewmirication  Proce- 5
Grour pures ( ExcLupine pamTICLES InrormaTion Requinen
Sus-D: L’lﬂzl HaTtcuine Marrivg Tvricat Naues Laxcer THAN B0 mm Anp Basino ror Drscrimne
Divsiox us-Division SympoOL Cotour FRACTIONS ON EsTiMATED Sois
WeioHTs )
1 2 3 4 5 6 7 8
For undisturbed soils
. ’ Wide range in grain sizes and subs. add information on
cw Red Well &:'d‘t;!" ;I‘;:l:;, E:‘:\’cl-!and tantial amounts of all intermediate stratification; degree of
_é mxtures; I particle sizes compdciness,  cementa-
1 tion, moisture  condi-
g’ — Clean g;xv: s tions and  drainage
3 & :ul;'ﬁ';:s )or characteristics
K H
2e P e aa"o‘z Poorly graded gravels or gravel- Predominantly one size or a range | Give  iypical  name;
g 2 GP 2?29 Red . K s of sizes with some intermediate indicate  approximate
. @ » 2.5 sand mixtures; little or n,
B E n 3 L} sizes missing percentages  of  sand
“ 887 ! and gravel;  maximum
a T wf;, E | size, angularity, mré
R 2 Lo K face  condition, an
% ° g E E = Silty gravels, rly graded gravel- Non-plastic fines or fines with low hm'dm'ml MI he coa;:,c
-1 Th © GM e 5 Yeliow y gravels, poorly g g plasticity ( for identification proce- gramns; local or geolo-
@ Sn H sand-silt mixtures ; gic name and other
I ~ 4 . H B dures, see M1, and M1 below ) . N
b1 e oo Gravels with S8 pertinent descriptive
g :g g ot fines ( Ap- information; anl sym-
g reciable — T T bol in par ]
k] g 2 £ |4 | L
ﬂ ] o . G amount of |
= A B ! . vample -
o R E é 2 fines } i Yettow Clayey gravels, poorly graded Plastic hnes ( for identification pro. Faample
g -5 & - 14 GeC , gravel-sand-clay mixturcs cedures, see CL and C1 below ) Silty sand, gravelly;
=] ] 3 | ahout 20 percent hard
Z g :g -g i . angular gravel particles,
é 3 o —— R - ’I* T - 10 mm anaximum  size;
bod ] X ! vounded  and  subangu-
Q = £ R g Wide range in grain si d subs. ins;

d -~ ’ . [{ grain size and subs. lar sand grains; about
WoE a E sw i Red “h‘;‘(llf:;d:: ;‘:T:" gravelly sands; tantial amounts of all intermediate | 15 pereent  non-plastic
ﬁ -E- % 5 . H particle sizes fines  with  low dry

N 2 = . strength; well compact-
8 E ] & 3 Clzll:‘iltl?"td): S ed and moist; inplace;

T & E £ Loy alluvial sand ( SM )
2 E & Predomi i
3 ST edominantly one size or a3 range
‘5 :§ g Sp Red Pf:,.';‘;;'f;'ﬂf:?"':;dﬁ'ng gravelly qf sizq 3~ilh some intermediate
2o g sizes missing
¢ g8 =2
S L] -
= § Em <
u L= z
§¢g : Non-plastic § Fnes wi
SE 8 . . » Non-plastic fines or fines with low
-:'E —-: SM 4 F Yellow S::i’;::'r‘cds“ poorly graded sand-silt plasticity ( for intermediate proce-
an E Sands  with 1h dures, see ML and M1 below )
s w ‘T
= fines (Ap~
c 5 precinbre -
.'5‘ ‘:', amount of
fines
E ) sc Yellow Clayey sands, poorly graded sand- Plastic fines ( for identification pro-
S / clay mixtures cedures, see CL and CI below )
IDEXRTIPICATION PrOCEDURES
{ oN FRACTION SMALLER THAN
425-Micron 1S Steve Size )
Slren';th Dilatancy | Toughness
Inorganic silts and very fine sands F:;d un?r:?:::mon m(;l;
ML Blue :°’C‘zlﬂ°“1- ulty_"or f':"y finc r‘i““e to Quick None structure, stratifica-
l:w ‘oar!:.'cai):cy silts with none to ow tion, consistency  in
plashaity undisturbed  an re-
v Ided  states, mois-
- ture  and (‘iraimgc
g . : T conditions
° Silts and clays with low com- T Inorganic clays, gravell 1 Ve
i MRty - y clays N f
k] E rcss;lhxlng;nd liquid limit CcL s Green sandy clays, .silgy_ clays, lean Medium ‘:':; s“t:ww Medium | Gige typical  name
; s css than T clays of low plasticity indicate  degree and
{1 < character of plasticity,
n 2 -— —= — amount and maximum
fa '.g sirlr of coarse gmi:s';
‘8 + i N . calour in wet condi-
g E oL Brown Orglamc rllxlu alnd' organic silty Low Slow Low tion; odour, if any,
§ M clays of low plasticity local or geologic
& -2 name and other per-
] B §_ Rt B tinent descriptive
= & information and sym-
o] b !
a 2 2z Inorganic silts, silty or clayey fine ek bol in parcntheses
Q% E Ml Blue sands or clayey silts of medium Low Quick to None
W ] plasticity stow
r4 E © Example:
= 8
é ; F] T T T T TmT s e — - Clayey sift, bmw"i
o ” . . stightly  plastic;  smal
3 g -§ Silts and c.l;);gtwllh :lncl:il:l: Inorganic clays, gravelly clays, i percentage of  fine
Z a - compressibili Yh'" 35 q q cl Green sandy -lays, silty clays, lean clave Mcdium None Medium sand; numerous verti-
[PI- u Jimit greater than 35 an of medium plasticity 10 high cal root  holes; firm
4 less than 50 and dry in place: locss
3 y in p
S ¢ . (ML)
2
Y Organic il fesi
rganic silts and organic silty clays Low to
_e g o1 Brown of medium plasticity medium Slow Low
¥
S 2
=z E
@
=
F] Inorganic silts of high compressi-
3] MH Blue bility, micaceous or diatomaceous Low to Slow to Low to
fine sandy or silty soils, elastic silts medium none medium
Silts and Inorganic clays of high plasticity, i
compressibility CH Green fat clays ' }‘{,L‘h ‘:? p, | Nome High
limit gr »ater than 50 /7 1y hig
Organic clays of medium to high Medium Non
c clay e to Low to
OH % Brown ! plasticity “to high very slow ‘medium
|
. " ’ I Readily identified by colour, odour.
H";l?h Organic P % Orange Peat and other mghly organic soils spongy feel and ﬁ'ﬂl“ﬂ,\“y by

Nore — Boundary

with clay binder.

elassification : Soil possessing characteristics of two groups are d

. d by "

ls, for

ple, GW-GC, Well-graded, gravel-sand mixture
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TABLE 3 CLASSIFICATION OF COARSE-GRAINED SOILS ( LABORATORY
CLASSIFICATION CRITERIA )
( Clause 3.5.1 )
Gaour LABORATORY CLAMIFICATION CRITZRIA
Svamors
W | G, Greer tan Degring Pt o o
¢ Between 1 and 3 curve. Depending on percen-
e e 15, Sieve)
. YR ' micron eve
GP | Not meeting all gradation requirements for GW coarse-grained soils are classi-
. ‘ fied as follows:
GM Atterberg limits below ‘4’ line or I, less Less than 5% GW, GP. SW, SP
than 4 Limits plomng above ‘4°' | More than 12% GM, GC SM,
!’me with /, e between 4 and 59, 12% SCI
; bord, to ‘Border-line cases
GC | Atterberg limits above ‘A’ line with I, | quiring e of dual svebol | f
greates than 7 » | quiring use of dual symbol mmny;,bm ol
Uniformity ooeﬂmem,
Sw C, greater than 6
C: between | and 3 G- E”
Coefficient of cnrvutl\;re“
. 0 . —-—————‘.
SP Not meeting all gradation requirements for SW [ R Dre X Des
where
SM Atterberg limits below * 4’ line or J, less than 4 Limits plotting above A . Do -&p&@t finer
sc Atterberg limits above * 4 * line wi are border-line . than size
\ierberg limits above * 4 *line with /, greater quiring use of dual symbols Dyq = 10 percent finer
" I, w plasticity index,




Asinthe Original Standard, this Page is Intentionally Left Blank



1S: 1498 . 1970

TABLE ¢ AUXILIARY LABORATORY IDENTIFICATION PROCEDURE

{ Clanses 3.5.1 and 353 )

Make visual exammnarion of sod to determine whether i 13
HIGHLY ORGANIC, COARSE GRAINED OR FINE GRAINED;
in borderiine cases determine amaunt pasting 73-micron 1S Sieve

FINE GRAINED
More than 30%, pass 73-mucron {S Sieve

L

HIGHLY ORGANIC $SOILS
( Pear)
Fibeous texture, cotour, odour, ery high
moitiure content, particles ul vegerable
matter { ks, leaves esc)

COARSE GRAl
30% or less pams 75.mucran IS Sieve

Run wi & w, on minus
423-micron 1S Sueve material

SAND (S)

GRAVEL (G
Creater pereentage of cnare fraction
terainrd on 4 75mon {8 Sweve

H
Liqud \mut greater than 30

L i
Geeater percenisge of coarse Liqusd Yimat tess than 13 Liquid st between 33.50
fraction pass 4 7%-mm 1S Sieve

Lumus nint Above ' A line

Betwern 5%, & 177 Relow * A" hne

More than 12%, - n s N
Thmerom 15 Sovve, Lews than 3% pan pa Miemucena 18 Moe than :Z  haiched rone tarcand cone on and hatched zone
75-mwron IS dieve Sieve J-miron e on plashcity +hart plasticity et on plasticity char

Line an Above ' A" Line Below * A’ Line on Abave A" Line
¥ chart on plaaticuty chart plasticuy chart on plasticity chart

#

Calour, odour, possibly

w¢ and w, on oven

Calour, odour, povsibly

Beywesn 5% & 2%,
Less than 5% pase tween 3%, .
. pans ;
T3.mscean 1S Swwe®
Sieve
. 10 have doubis Borderhne, to have double
Run w & @, on o 10 ha R & wy Colour. adoy sbly

Examune gram rymbol appropriate (o grad. minus 423-mucon Txsmine gram ymbol apprepreete (0 grad. ,,||:::':l5-r:l(:q’:x g and l-.u:mp:wn Wy and wy on oven

nze curve g & plasiicity characterntcs, 15 Sweve fractwom e curve ing and plasticity charscterniics, 1S Sieve traction dry it dry soul dry soil

for example, SW-SM

for exampie, GW.GM

Below * A’ line Limats plot m Above ‘A’ ling Below ' A" line Luignats plot in Above " A’ line
m Poorty or hatched zrne haiched zone on and hatched sone Inoceamic Oreame lnmamc] Oreame Inorgame] | Organic

“;: Poorty or hatched zone | | hatched zone on and hatched 1ome
Like graded on pissncity chart{ | plashcity che o8 plasiciry char graded on plasticty chart phasticity chart om plasticiey chart
Cer]

ML o MLCL cL M o1 1 s | [on) o |

] B B EE B O

*L = liquid limit, @y = plaske limit,
*1M fines interfere with free drainage properties use double Tymbuol, axch as GW-GM.
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TABLE 5 CHARACTERISTICS PERTINENT TO ROADS AND AIRFIELDS

Poresmat
Frost Acrion

VaLue as Base
wHeN NoT Sus-

VALUE As Sus-
Base witeN Not

Sore Varuz As Sus-
Gaour GRADE WHEN NOT

Sumject TO Sunject 10 Ject 1o Frost
Frost Action Frost Action Action
" @ o) o i5)
W Excellent Excellent Good None to very
slight
GP Good to exccllent Good Fair to gooa None to ey
shight
d Good to excellent  Good Fair to good Slight to medium
GM
u Good Fair Poor to nat Stight to medium
suitable
GC Good Fair Poor to not Slight to medium
suitable
sw Good Fair to good Poor None to  very
slight
Sp Fair to good Fair Poor to not None to  very
suitable slight
d Fair to good Fair to good Poor Slight to  high
SM
u Fair Poor to fair Not suitable Slight to  high
8C Poor to fair Poor Nat suitable Slight to  high
ML, M1 Poor to fair Not suitable Not suitable Medium o very
high
CL, CI Poor to fair Not suitable Not suitable Medium to high
OL, OI Poor Not suitabl Not suitabl Medi to high
MH Poor Not suitable Not suitabie Medium to ven
high
CH Poor to fair Not suitable Not suitable Medium
OH Poor to very poor  Not suitable Not suitable Medium
Pe Not suitable Not suitable Nat suitable Slight

( Clouse 3.8)

CouprEsyIBILITY
AND Expansion

(6)

Almost none

Almost none

Very stight

Slight
Slight
Almost none
Almost none

Very light

Slight to medium
Slight to medium

Slight to medium

Mediwn
Medium to high
High

High

High

Very high

Derarvice
CiesracTERISTICS

(7

Excellent

Excellent

Fair to poor

Poor to practically
imper-ious

Poor to practically
impervious

Excellent
Excellent

Fair to poor

Poor to practically
tupervious

Poor to practically
impervious

Fair to poor

Practically
vious

imper-
Poor
Fair to poor

Practically
vious

imper-

Practically
vious

imper-

Fair to poor

Comraction EQUIPNENT

(8)
Crawles-type  tractor, rubber-
tyred  rotler, steel-wheeled
rutler
“rawler-type tractor, rubber-
tyred  roller,  steel-wheeled
roller

Rubber-tyred
foot roller,

roller,  shecps-
close control of

moisture

Rubber-tyred  rolier,  sheeps-
foot roller

Rubber-tyred  roller.  sheeps-
foot roller

Crawler-type  tractor, rubber-
tyred roller

Crawler-type  tractor, rubber-
tyred roller

Rubber-tyred  roller,  sheeps-

foot roller, closc control of

moisture

Rubber-tyred roller, sheeps-foot

roller

Rubber-tyred  roller  -heeps-
foot roller

Rubber-tvred  roller,  sheeps-
foot rtoller, close contrel of
moisture

Rubber-tyred  a0lly,  sheeps-
foot rolley

Rubber-tyred  roller,  sheeps-
oot roller

Sheeps-foot roller, rubbey-tyred

roller

Sheeps-foot roller,
roller

rubber-tyred

Sheeps-foot roller, rubber-tvred

roller

Compaction not practica!

Untr Dry
WeronT
g/cm3

®)

2:00-2°24

1°76-2:24

2:00-2°32

1:84-2°16

2-08-2-32

1'76-208

1:68-2°16

1-92-2:16

1-60-2-08

160-2-16

1-44-2:08

1'44-2:08

1:44-1-68

1:28-168

144-184

1-28-176

CBR
Vator
PERCENT

(10)

40-80

30-60

40-60

20-30

20-40

20-40

10-40

15-40

10-20

5-20

15 or Jess

15 or less

5 or less

10 or less

15 or less

5 or less

Norz | — Column 1 : Divition of GM and SM groups into sub-division of d and u are for roads and airfields only; sub-division is on basis of Atterberg limits; suffix d (for example GM
used when the liquid Jimit is 25 or less and the plasticity index is 5 or less; the suffix u will be used otherwise.

Sun-Graor

Moburus
(k) kg/cm®

()

8:3-13:84

8:3-1384

8:3-13-84

5-53-8'3

553-8'3
5'53-1107
4:15-11-07

4°15-11-07

2°77-8°3
277-83

2:77-5°53

138-4°15
138-2°77
1382717
138-4:15

069-2:77

d) will be

Norz 2 — The equipment listed in col 8, will usually produce the required densities with a 1cusonable number of passes when moisture condition and thickness of layer are properly controlled.

1o some instances, several types of equipment are listed because variable soil characteristics within a given soil group mav require different equipment.

may be necenary.

In some instances, a combination of two types

2) hufuld base materials; other angular materials — Steel-wheeled and rubber-tyred rollers are recommended for hard, angular matcrials with limited fires or screenings. Rubber-tyred
equipment is recommended for softer materials subject to degradation.

b) Finishing — Rubbes-tyred equipment is recommended for rolling during final shaping operations for most soils and processed materials.

<) f?umn;: Size — The following sizes of equipment are necessary Yo assure the high densities required for airfield construction: Crawler-type tractor :
1

Rubber-tyred equipment :

Total weight 1n excess of
Wheel load in excess of 6 800 kg, wheel loads as high as 18 100 kg may be necessary to obtain the required densities for some materials

{ based on contact pressure of approximately 457 to 10°5 kg/cm?).  Sheeps-foot roller:  Unit pressure (on 387 to 774 cm? ) to be in excess of 17-5 kg/em? and unit pressure as
high as 46 kg/cm?® may be nccesary to obtain the required densities for some materials. The area of the feet should be at least 5 percent of the total peripheral area of the drums

using the diameter measured to the face of the feet.

Norz 3 — Unit dry weights in column 9 are for compacted 30il at optimum moisture content for Indian Standard heavy compaction effort [ see 1S: 2720 ( Part VIII)-1965¢ }.

Nems 4 — Column 10: The maximum value that can be used in design of airfields, is in some cases, limited by gradation and plasticity requirements.  The values are representative of saturated

or mearly saturated conditions.

*Methods of test for soils:  Part VIII Determination of moisture content-dry density relationship wing heavy compaction.
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Son. Grour VaLUR 0f EunANRMENT

(1) (2)

GwW Very stable; pervious shells of dikes and dams

GP Reasonably stable, perviows shells of dikes
and dams

GM Reasonably stable; not particularly suited
to shetls, but may used for impervious
cores or blankets

GC Fairly stable; may be used for impervious
core

Sw Very stable; pervious sections, slope protec-
tion required

SP Reasonably stable; may be used in dike
section with fiat sjopes

SM Fairly stable; not particularly suited to
shells, but may be used for impecrviows
cores or diles

sC Fairly stable; usc for impervious core for
flood control structures

ML, MI Poor stability; may be used for embank-
ments with proper control

CL, CI Stable; impervious cores and blankets

oL, Ol Not suitable for embankmenys

MH Poor stability; core of hzdraulic fill dams
not desirabie in rolled fill construction

CH Fair stability with flat slopes; thin cores,
blankets and dike sections

OH Not suitable for embankments

Pt Not used fc: construction

1o7# 1 — Values in Column 2 and 6 are for guidance only.

PeruzaniLtTy

cm/s

(3)
K> 10t

K > 10

K= 10-?
to 10-¢

KelU
to 10-*
K > 10-%

K > 10-?

K =103
10 10-¢

K = 10-¢
to 10-Y

K = 10"%
to 10-¢

K = 10-¢
to 10-¢

K = 10-¢
to 104
K o= 104
to 10-4

K = 10-8
to 104

K = 10-¢
tn 100

CS PERTINENT MBANK

RTINENT TO EMB

{Clause 38)

CouracrioN CHARACTERNTIOS

(4)
Good; tractor, rubber tyred, steel-wheeled
roller
do

Good; with close coutrol, rubber-tyred,
sheeps-[oot roller

Fair; rubber-tyred, sheeps-foot roller
Good; tractor

Good; tractor

Good; with close control,
seeps-foot roller

rubber-tyred,

Fair; sheeps-foot reller, rubber tyred
Good to poor, close control essential;
rubber-tyred roller, sheeps-foot roller

Fair to good; sheeps-foot roller, rubber-
tyred

Fair to poor; sheeps-foot roller
Poor to very poor; sheeps-foot roller
Fair to poor; sheeps-foot roller
Poor to very poor; shesm-font v ler

Compaction not practical

Design should be based on test results,

Unre Dy
Weionr
g/cm?

(3)
2:00-2:16

1-84-2°00

192-2: 16

1-84-2'08
1-76-2:08

1:60-1-92

1°76-2:00

168-2:00
152-1-92
152-1'92
1-28-1'60

112-1°52

1:20-1-68

1-04-1-60

VaLux or
Founpariow

(6)
Good bearing value

do

do

do
do

Good to
value ;wcpmdm]w:
density

do

Good to poor bearing
value

V i
B & Daquefacton
Good to poor bearing

Fair to poor bearing,
may have excessive
scttiements

Poor bearing
Fair to poor bearing
Very poor bearing

Remove
foundation

ReQuixzuxrry
yor Sxaraos
ConrsoLr

(1)

Positive cutoff
do

Toe trench to none

None

Upstream blanket
toe drainage or we

do

Nooe
Toe trench to nooe

Nope

Notz 2 — The equipment listed in Column 4 will usually produce densities with a reasonable number of passes when moisture conditions and thickness of Jift are properly controiled.

Nore 3 — Unit dry weights in column 5 are for compacted soil at optimum moisture content for Indian Standard light compaction effort [ see 1S: 2720 ( Part VII )-1965° ].

*Methods of test for soils: Part VIi Determination of moisture content-dry density relation using light compaction,
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Son.
Group

Gw
GP
GM
GC
Sw

sp

SM

sC
ML, M1
CL,CI
OL, 01
MH
CH

OH
Pt

TABLE 7 SUITABILITY FOR CANAL SECTIONS, COMPRESSIBILITY, WORKABILITY

A8 A CONSTRUCTION MATERIAL AND SHEAR STRENGTH

( Clause 3.8 )
RELATIVE SUITABILITY YOR ComMPRESSIBILITY WORKABILITY AS A
CaNaL SEOTIONS® wuEN CoMPACTED CONSTRUOTION
— A -— AND SATURATED MATERIAL
Erosion Resistance Compacted Earth
Lining
1 - Negligible Excellent
2 —_ Negligible Good
4 4 Negligible Good
3 1 Very low Good
6 — Negligible Excellent
7, -if gravelly -— Very low Fair
8, if gravelly 5 ( Erosion critical ) Low Fair
5 2 Low Good
- 6 ( Erosion critial) Medium Fair
9 3 Medium Good to Fair
—_ 7 (‘Erosion critical ) Medium Fair
— — High Poor
10 8 ( Volume change High Poor
critical )
— — High Poor

sNumber | is the best,

Sumamine
STRENGTH WHEN
CoMPACTED AND

SATURATED

Excellent

Good

G?od

Good to Fair

Excellent

Good

Good

Good to Fair

Fair

Fair

Poor
Fair 1o Poor

Poor

Poos

OL61 - 86¥%1 : S1
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APPENDIX A
(Table 1)

COMPARISON BETWEEN SIZE CLASSIFICATIONS OF IS:1498.1959 AND 1S:1498-1970

Particle size in millimetres,

-~ L >
e [ 4 wn ’
3 § g c: 3 & T " 4 -4 § -
| _
TCLAY SILY SiZE | SAND | | GRAVEL 1
15:1498-1959 1§i7€ Mg MEDIUM | COARSE | _ FINE | MEDIUM | COARSE |
© ~ N ~ - ~
i 12 3 g ° e
i -3
| |
- [CLAY T J 1 SAND GRAVEL ]
15:1490-1970 1578 | st size [T Fme T weoim Jcoamse]l Fine | coxmse | COBBLE | SOULDER
. [ w ~ d o =3 -3
~ ~ ~ ~n -* g
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AMENDMENT NO. 1 AUGUST 1982
TO

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

( First Revision )
Addenda

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

‘3.9 Degree of Expansion-— 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.

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

¢ Coarse: 75 1aieron 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:

‘Nore 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 out to extremely high and impracticable. A minimum CBR
value of 2 is recommended for use for design purposes in such soil.’

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

TABLE 8 SHOWING THE DEGREE OF EXPANSION OF FINE
GRADED SOILS

( Clause 3.9)

Liquip Limit Prastricity  SHRINRACE  FREE SWELL Drcerir oF DEGreE OF

(WL) INDEX InpEX (IS) ( PERCENT) EXPANSION SEVERITY
(Ir)
20-35 < 12 < 15 <. 50 Low Non-critical
35-50 12-23 15-30 50-100 Medium Marginal
50-70 23-32 30-60 100-200 High Critical
70-90 > 32 > 60 > 200 Very High Severe
(BDC 23)
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AMENDMENT NO. 2 SEPTEMBER 1987
TO

IS: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, Appendix A, matter against
1S:1498-1970);

Substitute '75° mm' for '80 mm' wherever
existing.

(Page 21, Table 5, Note 3) - Substitute
'1S5:2720(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 density
relation wusing heavy compaction (second
revision).'

(BDC 23)

Printed -at Simco Printing Press, Delhi, Indla



	Title Page
	0. Foreword
	1. Scope
	2. Terminology
	3. Classification and Identification
	Fig. 1
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6
	Table 7

	Appendix A
	Amendment No. 1
	Table 8

	Amendment No. 2

	k: 


