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AMENDMENT NO.1 FEBRUARY 2009
TO

IS 2720 (pART 28) : 1974 METHODS OF
TEST FOR SOILS

PART 28 DETERMINATION OF DAY DENSITY OF SOILS,
IN-PLACE, BY THE SAND REPLACEMENT METHOD

( Flnt Revision)

(Page 20, Annex B, clause 8-2.4) - Substitute the following for the
existing clause:

'The wet gravel shall be placed in an oven and the oven-dry weight (W'.> and
water content (wJ shall be determined.'

(Page 20, Annex S, clause 8-3.1) - Substitute the following for the
existing under 81No. (d) to G):

'd) Wet density of minus 4.75 mm soil
:;:: (b)

(c)

e) Dry weight ofminus 4.75 mm soil
(b)

1+ wl/IOO

t) Dry density of minus 4.75 mm soil
(d)

l+w./IOO

g) Dry weight oftotal material (soil + gravel) =W', + (e)

h) Water content (wr) of total material, percent = Ww -(g) )(100
(g)

j) Percentage ofgravel in the material on a dry W'
weight basis = _I )(100'

(g)

(CEO 43)

Rcproaraphy Unit. 81S.NewDelhi.India
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Indian Standard
METHODS OF TEST FOR SOILS

PART XXVIII DETERMINATION OF DRY DENSITY
OF SOILS IN-PLACE, BY THE SAND

REPLACEMENT METHOD

( First Revision)

o. FOREWORD

1.1 This Indian Standard ( Part XXVIII ) (Fint Revision) was adopted
by the Indian Standards Institution on 21 February 197+. after the draft
fiDalized bl: the Soil Engineering Sectional Committee had been approved
by the Civil Engineering Division Council.

1.2 With a view to establish uniform procedures for the determination of
difFerent characteristics of soils and also for facilita!lng comparative ItwlieI
or the results. the Indian Standards Institution is bringing out this IncliaD
Standard methods of test for soils (IS: 2720) which will be publiahecl in
~. This part rIS \ 2720 (Part XXVIII) ] deals with the determination
of dry density of soil, in-place, by the sand replacement method. The
in-place densiqr of Datural soil is needed for the determination of~
capacity ofsoilI, for the purpose of stability anal)'lis of natural s10DeL Cor
the determination of pressures on underlying strata for calculation or .ettle­
ment, etc. In compacted soils the in-place density "is needed to check the
amount of compaction that the soil has undergone for comparilon with
design data. The correct estimation of the in-place density of both
natural and compacted soils is therefore of im~rtance.

0.2.1 This standard was originally published in 1966. °In this reviIion
the sieve size for defining fine-grained soils hai been changed to 2 DUD. An
ap~ndix hasbeenadded for the determination of water content and dry
density of medium- and coarse-grained soils containing appreciable gravel
fraction.

0.3 This ltandard is divided into two sections. Section I prescribes the
method suitable for fine- and medium-grained soils using the .maIllUld
pouring cylinder; Section 2 lays down the method which uses the Jarse
sand pouring cylinder and is suitable for fine-, medium- and coan~ed
soils containing Itones which make the test of Section I difficult to
perform.
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IS I 2720( Part XXVOI ) • 197t

Soils containing not less than 90
percent passing a 2·0-mm IS
Sieve (see IS : 460-1962· )

Soils containing not less than 90
percent passing a 20-mm IS
Sieve ( seeIS: 460-1962- )

Soils containing not less than 90
percent passing a 4O-mm IS
Sieve ( see IS : 460-1962. )

Medium-grained soils

Coarse-grained soils

0.3.1 For the purpose of tests described in this standard soils shall be
grouped. as shown below:

Fine-grained soils

0.4 The other standards so far published relating to the determination of
density of soil in-place are as follows:

IS : 2720 (Part XXIX )-1966 Methods of test for soils: Part XXIX
Determination of dry density of soils in-place by the core cutter
method

IS : 2720 (Part XXXIII )-1971 Methods of test for soils: Part
XXXIII Determination of density in-place by the ring and
water replacement method

IS : 2720 (Part XXXIV)-1972 Methods of test for soils: Part
XXXIV Determination of density of soil in-place by the rubber­
haloon method

1.5 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 the field
iD this country. This has been met by basing the standard on the follow-
iDa publications:

BS i377: 1961 Methods of testing soils for civil engineering purposes.
British Standards Institution.

INDIA. MINISTRY OF IRRIGATION AND POWER. CBIP Publication No.
42. Standards for testing soils. 1963. Central Board of Irrigation
and Power, New Delhi.

0.6 In reporting the result of a test or analysis made in accordance with
this standard, if the final value, observed or calculated, is to be rounded
o~ it shall be done in accordance with IS: 2·196Qt.

-Specification Cor teat .ievea ( ,1fIiMl).
tRwes for roundinl oft" Dumeric:al valuel ( ,ftIiutI ).

4 



III 2720 ( Part XXVID ) • 1174

SECTION I METHOD SUITABLE FOR FINE- AND MEDIUM­
GRAINED SOILS: SMALL POURING CYLINDER METHOD

1. SCOPE

1.1 This method covers the determination, in-place, of the dry density
( in g/cml or kg/rnl ) of natural or compacted fine- and medium-grained
soils for which a small sand.~uring cylinder is used. The method it
applicable to layers not exceeding 150 nun in thickness ( seeNote ).

NOTE - With If&Dular material. havioglittle or DO cohesion, particularly wheD they
are wet, there is a danger of erron in the measurement of dry density by this metbod.
Thele erron are caused by the slumping of the sides of the excavated deillity hole aacI
always I'csult in an over-estimation of the density.

2.APPARAnJS

2.1 S.all Saad.Po1lrbag Cyliader - similar in essential details to that
shown in Fig. 1.

2.2 Tool. lor EscavatlDI Holes - suitable tools, such as a scraper tool
similar to that shown in Fig. 2 to make a level surface; bent spoon, dibber
shown in Fig. 3.

2.3 Cylladrical CaUbratiDg Coatamer - with an internal diameter of
100 mm and an internal depth of 150 rom (.lIe Note 1 under 4.2.2) or the
type illustrated in Fig. 4 fitted with a flange approximately 50 mm wide
and about 5 nun thick surrounding the open end. The volume of the
container should be given to an accuracy of O·2~ percent.

2.4 .laDce - accurate to 1 g.

2.5 PI.De Sarfacel Qla•• or Per8pea Plate or Other PlaDe Sarlae. ­
about 450 O1Ll square and 9 mm thick or larger.

2.6 Metal Ccm.talaen - to collect excavated soil. A convenient size
is one about 150 nun diameter and 200 mm deep with a removable
cover.

2.7 C,llacirlcal Steel C'.ore-Catter - of steel, 127·4 ± 0·1 mm long
and 100 mm ± 0·1 mm internal diameter with a wall thickness of 3 DUD
bevelled at one end. One suitable type is illustrated in Fig. 5. The cutter
shall be kept adequately greased.

2.8 Metal Tray with Hole - 300 mm square and 40 mm deep with •
100 mm hole in the centre.

5 
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Non I - This desip hu been (ound ..tWactory, but altel'Dative d-" ma, be
employed, provided that th~ elleDual requirementl are ful&UecL

Nora 2 - EaeDtiaI dimenliOlll are uDcleriiDecl.
Nara.~ - Toleruce OIl CIIeIltial dimenaicml • 0·1 1DDl.

All climenaioDi in millimetlel.

FlO. 4 CAuBUTlNO CoNTAINER .oa U.. WITH SMALL POVlUlfO
CYLlNDa.
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Non 1 - TbeIe d-, llaft
CUTTING IDOl been found aatiafaetory. ,*t

alterDatiYe ~ may be
employed, pl'OVIded that the
eIIeIltial requiremeotl are
fulfilled.

NOTS 2- !lleDtiaI cIlmeD­
lion. are underJined.

NOTa 3-Tolerance OIl ..
lendal dimeMioaa ~ 0·1 DUll.

FlO. 5 COU-CUTr&a APPAltATUI .-0. SoIL D&NIITY naT&IlIIINATlON

9
 



II. 2720 ( Part XXVID ) • 1974

3. MATEIUAL ( SAND )

3.1 Clean, uniformly graded natural sand pasc;ing the l·OO-mm IS Sieve
and retained on the 6OO-micron IS Sieve shall be used. It shall be free
from organic matter, and shall have been oven dried and stored for a
suitable period to allow its water content to reach equilibrium with atmos­
pheric humidity (SI' Note).

NOTa - Generally a storage period, after oveD dryiDl, of about 7 da,. is aulideat
for the water content of the sand to reach equilibrium with the atmOlpberic humidity.
The sand should not be Itored in air-tight coDtainen and should be tborouahJy mixed
before use. If land is aalV&led from holes in compacted 10m after carryin. out the teIt,
it is. advisable to sieve, dry and ltore thia .and &pin before it iI used in further aand
replacement tests.

4•.PROCEDURE

4.1 CaHbradoa 01 Apparat••

4.1.1 The method given in 4.1.1.1 to 4.1.1.4 shall be followed for the
determination of the weight of sand in the cone of the pouring cylinder.

4.1.1.1 The pouring cylinder shall be filled so that the level of the
Dnd in the cylinder is within about 10 mm of the top. Its total initial
weight ( WI) shall be found and shall be maintained constant throughout
the tests for which the calibration is used. A volume of sand equivalent
to that of the excavated hole in the soil ( or equal to that of the calibrat­
ing container) (se, Note 1 under ".2.2) shall be allowed to run out of
the cylinder under gravity. The shutter on the pouring cylinder Ihall
then be closed and the cylinder placed on a plane surface, such u a glaD
plate.

4.1.1.2 The shutter on the pouring cylinder shan be opened and aand
allowed to run out. When no further movement of sand takes place in the
eylinder the shutter shall be closed and the cylinder removed carefully.

4.1.1.3 The sand that has filled the cone of the pouring cylinder (that
ii: the sand that is left on the plane surface) shall be collected nnd weilhed
to the nearest gram. .

4.1.1.4 These measurements shall be repeated at least three timeI and
the mean weight ( WI) taken.

4.1.2 The method described in 4.1.2.1 to 4.1.23 Ihall be followed Cor
the determination of the bulk density of the sand (Y.).

4.1.2.1 The Internal volume ( Y) in m1 of the calibrating container
.hall be determined from the weight ot water contained in the container
when filled to the brim ( St, Note 1 under 4.2.2). The volume may abo
be calculated from the measured internal demensioDl of the container.

10 



18 ,- 2720 ( Part xxvm )• 1974

4.1.2.2 The pouring cylinder shall be placed. concentrically on the top
of the calibrating container after being filled to the constant weight ( WI )
as in 4.1.1.1. The shutter on the pouring cylinder shall be closed during
this operation. The shutter shall be opened and sand allowed to run out.
When no further movement of sand takes place in the cylinder the shutter
shall be closed. The pouring cylinder shall be removed and weighed to
the nearest gram.

4.1.2.3 These measurements shall be repeated at least three times and
the mean weight ( Wa ) taken ( see Note ).

NOTF. - Since variations in atmospheric humidity aff~ct the water content of the sand,
and hence its bulk density, the calibration should be made ( or at least checked) during
each day's work. To overcome the effects of slight variations in grading and panicle
shape between batches of sand, each batch should be sampled and calibrated.

4.2 Mea~urement or Soil Density - The following method shall be
followed for the measurement of soil density.

4.2.1 A flat area, approximately 450 rom square, of the soil to be tested
shall be exposed and trimmed down to a level surface preferably with the
aid of the scraper tool.

4.2.2 The metal tray with a central hole shall be laid on the prepared
surface of the soil with the hole over the portion of the soil to be tested.
The hole in the soil shall then be excavated using the hole in the tray as a
pattern, to the depth of the layer to be tested up to a maximum of 150 mm
( SIt Note I ). The excavated soil shall be carefully collected, leaving no
loose material in the hole and weighed to the nearest gram ( W.). The
metal tray shall be removed before the pouring cylinder is placed in position
over the excavated hole.

The following alternative method shall be used for fine-grained cohe­
sionless soils:

The steel core cutter shall be pressed evenly and carefully into the
soil until its top edge is flush with the levelled surface. Soil to a depth of
leO mm (sre Note I ) within the core cutter shall then be excavated by
means of suitable tools. The excavated soil shall be carefully collected
and weighed to the nearest gram ( W., ). The core cutter shall remain
in position during the remainder of the testing procedure.

NOTE 1 - If (or any reason it is necessary to excavate the holes to depths other than
150 mm, the calibrating container should be replaced by one, the depth of which is the
same as the hole excavated or its effective depth should be reduced to that of the hole
excavated.

NOTE 2 - Care shall be taken in excavating the hole to see that the hole is not
enlarged by levering the dibber a,ainst the side of the hole, as this will result in lower
densities being recorded.

11 



III 2'7ZO ( Part xxvm )• 1974

4.2.3 The water content ( W) of the excavated soil shall be determined
by the-method specified in IS: 2720 (Part II )-1973·. Alternatively the
whole of the excavated soil may be dried and weighed ( W. ).

4.2:4 The pouring cylinder filled to the constant weight (WI) as
in 4.1.1 shall be so placed that the base of the cylinder covers the hole
concentrically. The shutter on the pouring cylinder shall be closed during this
operation. The shutter shall then be opened and sand allowed to run out
into the hole. The pouring cylinder and the surrounding area shall not be
vibrated during this period. When no further movement of sand takes
place the shutter shall be closed. The cylinder shall be removed and
weighed to the nearest gram ( Wt ) (s" Note ).

NOTa- It is necessary to make a number of repeated determinatiom ( at leut three)
aDd to avera-re the results, since tbe dry density of the 'oil varies appreciably from paint
to point. The number of determination. should be such that an additional one w~uld

make DO ligni&cant difference to the average .

5. CALCULATIONS

5.1 The weight of sand ( W.) in g, required to fill the calibrating container
ahall be calculated from the following formula:

W. = WI - W, - WI

where

WI - weight of pouring cylinder and sand before pouring into
calibrating container in g,

W• .. mean weight of cylinder with residual sand after pouring
into calibrating container and cone in g, and

W. == mean weight of sand in cone in g.

5.2 The bulk density of the sand ( y,) in kg/m' shall be calculated from
the Cormula:

l" - ~. X 1 000

where

Y - volume or calibrating container in mi.

5.3 The weight of sand ( W. ) in g, required to fill the excavated hole shall
be calculated from the following formula:W.- WI - W.- w•

...... of tilt lor 1OiIa: Part II Determination of water eGDteDt ( __,.,..).

 



II. 2720 ( Part DVm) .ltH

when:
WI - weight of cylinder and sand before pouring into bole

in"
W. - weight of cylinder and sand after pouring into bole

and cone in I, and
W. - mean weight of sand in cone in g.

S.t The bulk density y., that is, the weight of the wet soil per cubic metre
Iha11 be calculated from the following formula:

W. '.y. == W. x 1. kg/m

where
W. - weight ofsoil excavated in g,
W. - weight of sand required to fill the hole in g, and
y. - bulk density of sand in kg/ml •

5.5 The dry density YI, that is, the weight of the dry soil shall be calculat­
ed from the following formula:

100.,. I I
y, .. 100 + w kg m

or
HI:

Y. - w: X Y. kg/m'

where
III - water content of the soil in percent,

W. Il:II weight of dry soil from the hole in g, and
W. - weight of sand required to fill the hole in g.

I. REPORTING OF RESULTS

1.1 The following values shall be reported:
a) Dry dCl1Iity of soil in kg/rnl to the nearest whole number. The

dry density may also be calculated and reported in g/ema correct
to the second place of decimal.

b) Water content of the soil in percei,.. reported to two significant
figures.

&.2 The method 'used for obtaining the test results shan be stated u the
amall pour~ cylinder method. The use of steel core cutter, ifmade, aball
also be mentioned.

U The results of the test shall be recorded suitably. A recommended
pro forma for the record of the test results is given in Appendix A.

IS 



III 2720 ( Part XXVlD ). 197f

SECTION 1. METHOD SUITABLE FOR FINE-, MEDIUM.
AND COARSE-GRAINED SOILS: LARGE

POURING CYLINDER METHOD

7. SCOPE

7.1 This method covers the determination, in-place, of the dry density
( in g/cml or kg/ml ) of natural or compacted soil containing stones which
make the test of Section I difficult to perform. This is an alternative
method of test to Section I for fine- and medium-grained soils and should
be used instead of that tcst for layers exceeding 150 mm but not exceeding
250 mm in thickness (s,e Note under 1.1 ).

I. APPARATUS

1.1 Large Saael-Poarlal Cylinder - similar in the essential details to
that shown in Fig. 1.

1.2 Toot. for EseavadDI Hole. - suitable tools, such as bent spoon,
dibber (sle Fig. 3), large screw driver, pointed steel rod about 300 mm long
and 5 to 10 DUD dia with c1 wooden handle.

I., C,lbulrJeal CaUbradDI Coataiaer - with internal diameter of
200 mm and an internal depth of 250 mm ( fee Note 1 under 4.2.2) of
the type illustrated in Fig. 6 fitted with a Range 75 mm wide and about
5 mm thick surrounding the open end. The volume of the container
should be given to an accuracy of 0-15 percent.

I.t BaIaDce - accurate to 1 g.

8.5 Plaae S.rrace - a glass plate or other plane surface about 600 mm
square and 10 rom thick or larger.

8.6 Metal CADtaiDer. - to collect the excavated soil and to take the
supply of sand to fill the pouring cylinder. This may be provided with
a suitable cover.

8.7 Metal Tray with Ceatral Hole - a metal tray 450 mm square
and 50 mm deep with a 200 mm dia hole in the centre.

9. MATERIAL (SAND)

9.1 Clean, uniformly graded natural sand passing the I·OO-mmIS Sieve and
retained on the 6OO-micron IS Sieve shall be used. It shall be free from
organic matter, and shall have been oven dried and stored for a suitable
period to allow its water content to reach equilibrium with atmospheric
humidity_< J. Note under 3.1 ).

If 
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.....---------350 tIJ---------.....
200 !=------t FLANGE

FLAT SURFACE I

NOTB I - ThiI de.ign hal been found aatisfactory, but alternative desipa may' be
employed, provided that the essential requirements are fulfilled.

NOTB 2 - Eaential dimenaioDJ are underlined.
Non S - Tolerance OD euential dimenaiona :1::0·1 DUD.

All dimension. in millimetra.

FlO. 6 CALIBRATINO CoNTAIN2R POR USE WITH LAROE POURING
CYUNDIlIl AND IN THE HAND SCOOP METHOD

10. PROCEDURE

10.1 Callbratloa 01 Apparata.

10.1.1 The method described in 10.1.1.1 to 10.1.1.4 shall be followed for
the determination of the weight ofsand in the cone of the pouring cylinder.

10.1.1.1 The pouring cylinder shall be filled with • given initial
weight of sand ( WI). This weight shall be maintained constant throUlh­
out the testa for which the calibration is used (SI' Note). A volume 01
sand equivalent to that of the excavated hole in the lOil (or equal to that

15 
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of the calibrating container) shall be allowed to run out or the plurins
cylinder under gravity. The shutter on the pouring cylinder shall then be
closed and the cylinder placed on the plane surface.

NOTa- The total wei,ht of the pouring cylinder and sand is large, 10 that the
method or filling and waghing is to weigh the sand in two or three containen and tip it
into the pourinl cylind~ before using. Care shall be taken to see that the .me
CODItaDt iDitial weight as is used in calibrating the apparatus is used for each delllity
meuurement. Sufficient sand mould be used to leave about 4 to 5 kg of sand in the
pourin. cyliDder after the test is completed.

10.1.1.2 The shutter on the pouring cylinder shall be opened and
IUld allowed to run out. When no further movement of sand takes place in
the cylinder the shutter shall be closed and the cylinder removed carefully.

10.1.1.3 The sand that has filled the cone of the pouring cylinder
shall be colJected and weighed to the nearest 0·1 percent of its total weight.

10.1.1.4 These measurements shall be repeated at least three times
and mean weight ( WI) taken.

10.1.2 The method described in 10.1.2.1 to 10.1.2.3 shall be followed
for the determination of the bulk density of the sand ( Y.) .

10.1.2.1 The internal volume ( V) in ml of the calibrating container
shall be determined by the weight of water contained in the container
when filled to the brim (see Note under 10.2.2 ).

10.1.2.2 The calibrating container should stand on a large tray
during the procedure to collect the sand overflowing from the cone when the
cylinder is removed. The pouring cylinder shall be placed concentrically
~n the top of the calibrating container and filled with the constant weight
orsand ( WI) as in 10.1.1.1. The shutter on the pouring cylinder shall be
closed during this operation. The shutter shall be opened and the sand
allowed to run out. When no further movement of the sand takes place
in the cylinder the shutter shall be closed. The pouring cylinder shall be
removed and the sand remaining in it weighed to the nearest 0-1 percent
of its initial weight.

10.1.2.3 These measurements shall be repeated at least three times,
and the mean weight ( Wa ) taken (see Note under 4.1.2.3).

11.2 The method given in 10.2.1 to 10.2.4 shall be followed for the
measurement of soil density.

10.2.1-A flat area, approximately 60 em", at the place at which the IOil
is to be tested shall be exposed and trimmed down to a level lurface.

10.2.2 The metal tray with a central hole shall be laid on the prepared
IUtfaceof the soil with the hole over the portion of the soil to be teIted.
The hole in the soil shall then be excavated using the hole in the tray as a
pattern, to the depth of the layer to be tested up to a maximum of 250 !DID
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( 1M Note ). The excavated soil shall be carefully collected, leaving no
loose material in the hole, and weighed to the nearest gram ( W. ). The
metal tray shall be removed before the pouring cylinder is placed in
position over the excavated hole.

NOft - If for any reuGn it i. neceuary to excavate hole. to defths other than 250 mm
the calibratinl container should be replaced by one, the depth 0 which is the same u
the hole excavated or its effective depth reduced to that of the hole excavated.

10.2.3 A representative sample of the excavated soil shall be placed in an
air-tight container and its water content (w) determined by the method
specified in IS : 2720 ( Part II )-1973*.

10.2.4 The pouring cylinder filled with the constant weight of sand
( WI ) as in 10.1.1.1, shall be placed so that the base of the cylinder coven
the hole concentrically. The shutter on the pouring cylinder shall be
closed during this operation. The shutter shall then be opened and sand
allowed to run out. When no further movement of the sand takes place
the shutter shall be closed. The cylinder shall be removed and the sand
remaining in it weighed to the nearest 0·1 percent of its initial weight
( W. ) (s" Note under 4.2.4).

11. CALCULATIONS

11.1 The calculations shall be done as laid down in 5.

11.2 For medium- and coarse-grained soils containing appreciable gravel
&action ( plus 4·75-mm IS Sieve) the water content and dry density shall
be determined as given in Appendix B.

12. REPORTING OF RESULTS

12.1 The results shall be reported as specified in 6 except that the method
used for obtaining the test results shall be stated as large pouring cylinder
method.

12.2 The results of the test shall be recorded suitably. A recommended
pro forma for the record of test results is given in Appendix A.

-Methods of telt Cor soils: Part II Determination of water CoDtent ( ...miIiM ).
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APPENDIX A

( Clauses 6.3 and 12.2 )

DETERMINATION 0. DRY DENSITY OF SOIL, IN-PLACE,
BY lAND REPLACEMENT

( 8maI1 Po...... CyUaclerfLarle Poarlal C,lIader )

A-I. The test results for the two methods, namely, small pouring cylinder
and large pouring .:ylindcr may be tabulated as given below usinI the
appropriate symbolsand words in each case:

Project:

Location;

Tested by:

Date:

State whether steel core cutter was used.

CaHbratioD

1. Mean weight of sand in cone (of pouring
cylinder) ( WI), in g

2. Volume of calibrating container ( V), in ml

3. Weight of sand (+ cylinder) before
pouring ( WI ») in g

4. Mean weight of sand (+ cylinder) after
pouring ( W. ), in g

5. Weight of sand to fill calibrating container
( W. - WI - Wa -- WI ), in g

6. Bulk density of sand y. == ~. X 1000 kg/rn'

18 



III 2720 ( Put XXVDI) • 1174

1. Determination No.

2. Weight of wet soil from hole ( W.), in g

3. Weight of sand ( + cylinder) before pouring
( WI ), in g

4. Weight of sand ( + cylinder) after pouring
( W.), in g

5. Weight of sand in hole ( W. - W1- W.- WI),
ing

6. Bulk density Yt = ~. X 1. kg/ml
,.,.. .

7. Water content container ~o.

8. Weight of soil for water content determi­
nation, in g

9. Weight of oven qried soil, in g

10. Water content ( w), percent

11. Dry densityY4 == ~~~wkg/ml

APPENDIX B
( Clause 11.2)

DETERMINATION OF WATER CONTENT AND DRY DENSITY
OF~IUM.ANDCOARS&G~SOnACONTAnONG

APPRECIABLE GRAVEL FRACTION (PLUS 4·75-mm IS SIEVE)

11-1. IN-PLACE BULK DENSITY

8-1.1 The in-place bulk density (y&) of the soil shall be determined as
described in Section 2.

B-2. PROCEDURE FOR DETERMINATION OF VOLUME AND
WATER CONTENT

8-2.1 After obtaining the wet weight ( W" ) of the total material removed
from the hole, the soil -shall be separated into plus 4-75-mm fraction
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( sr-ve1) and' minus 4·75 mm fraction by the 4·75-mm IS Sieve_ This
should be done rapidly to avoid loss of water. ",'

NOTE - If this test is for construction control, the fraction Puainl the 4-7S.mm IS
Sieve mould be placed in an air-tight container for further tests.

..2.2 The fraction retained on the 4-75-mm IS Sieve (gravel) shall be
washed on the sieve using a minimum of water, blotted dry with a towel to
a wet surface-dry condition and weighed ( W.).
&2.3 The volume of the gravel ( Y. ) in a wet surface-dry condition, shall
then be determined by displacement of water from a siphon-container from
which the over-flow can be measured, or by weighing in air and in water.
The specific gravity ( a, ) of the gravel particles should then be computed.

NOTE - For coastruction control, the volume ofgravel need not be measured ~
time a test is made. After several tests have shown that the specific gravity of the
pvel from a particular source is virtuaUy constant. the specific gravity may be aaumecl
and the volume computed.

"2.4 The wet gravel ( W',) shall be placed in an oven and the oven-dry
weight and water content ( w, ) shall be determined.
8-2.5 The water content (w.) in percent of the soil fraction passing the
4·75-mm IS Sieve shall also be determined by oven-drying a representative
sample.

11-3. CALCULATIONS

11-3.1 Further calculations should be carried out as follows:

a) In-place bulk density y. V 1W. f h 1o ume 0 0 C

b) Wet weight of minus 4-75-mm soil == W", - W,
e) V~lwne ofminus 4·75-mm soil = Volume of hole - V,

d) Wet density of minus 4·75-mm soil = ~b)
l )

e) Dry weight ofminus 4
07S-mm

soil - 1 + ~~~100

f) Dry density ofminus 4·7S-mm soil - 1+ ~:})(X)
g) Dry weight of total material

( soil + gravel) a=s W', + (d)
h) Water content (WT) of total w: _ (f)

material. percent = '( f) X 100

j) Percentage of gravel in the W'
material on a dry weight basis - (f) X 100

It) Dry density of the total material = 1 + -::r/lOO

20 
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BUREAU OF INDIAN STANDARDS

H••dqwttflfW'.
Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002
Telephone.: 323 0131. 323 3375. 323 9402 Fax:+ 91 011 3234062, 3239399. 3239382
E· mall. bis@VSnl.com. Website: http://www.bis.org.in

C.nh' LIIbon'DIY :

Plot No. 20/9, Site IV, Sahibabad Industrial Are.. Sahibabad 201010

R~"'"ome..:
Central: Manak Bhavan, 9 Bahadur Shah lafa, Marg, NEW DELHI 110002

*Eastem: 1/14 CIT Scheme VII, V.I.P. Road, Kankurgachl, KOLKATA 700054

Northern: SCQ 335-336, Sector 34-A. CHANDIGARH 160022

Southern: C.I.T. Campus, IV Cross Roed, CHENNAI600113

tWestem: ManakaJaya. E9. MIOC. Behind MarolTelephone Exchange,
Andheri (East). MUMBAI 400093

S,.nch ome..:
'Pushpak', Nurmohamed Shaikh Marg. Khanpur, AHMEDABAD 380001

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

Te/epho'"

4n 00 32

32376 17

3378662

60 38 43

254 13 15

8329295

550 1348

8394955

723452

32 21 04

52 51 71

21451

262808

4268859

378251

403627

21 8835

5428261

471 1998

Sinha Path, 54 11 37

320 1084

373879

21 6878

Naval Kishore Road, 21 89 23

Commercial~um-Office Complex. Opp. Dushera Maidan, E-5 Arera Colony,
Bittan Market, BHOPAL 462016

62/63, Ganga Nagar, Unit VI. BHUBANESWAR 751001

5th Roor, Kovai Towers. 44 Bala Sundaram Road, COIMBATORE 641018

Plot No. 58, Neelam Bata Road. NIT. FARIDABAD 121001

Savitri Complex, 116 G.T. Road, GHAZIABAO 201001

53/5 Ward No.29, R.G. Barua Road, 5th By-lane, Apurba
GUWAHA1l781003

5-8-56C, L.N. Gupta Marg, Nampally Station Road, HYOERABAD 500001

E-52, Chltranjan Marg, C- Scheme, JAIPUR 302001

117/418 B, Servedaya Nagar, KANPUR 208005

Seth Shawan, 2nd Floor, Behind Leela Cinema,
LUCKNOVV 226001

NIT Building, Second Aoor, Gokulpat Market, NAGPUR 440010

Mahabir Bhawan, 1st Floor, Ropar Road, NALAGARH 174101

Pattiputra Industrial Estate, PATNA 800013

First Floor, Plot Nos. 657-660, Market Vard, Guttekdl, PUNE 411037

~ Hau8e'3rd Floor,BhBJdinagIIr CIrcle, 80 FeetRc*,
RAJKOT360002

T.C.No.1411421,lHwr8ItyP. o.~,lHRWANANlHAPURAM 885034

*881.. OffIce 18 at 5 ChowrInghee approach, ~ O. Prlncep Street,
KOLKATA 700072

tSaIM OfftceIaat NowttyChM1bera, Grant RoId, MUMBAI 400007

2371085

30965 28
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