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- Ce1 Derive fyom Zirst principles, an expression for the

percentage cf air voids in a soil in ter=s of the dry

density 'f;’. s, the dersity of water 153 *he gpecific
\M_
gravity of the soil particles Gs and the moisture coztent W.

A stendard 3S compzction test on s soil yielded

the following readings:
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‘Plgt the curve of the dry dersity against
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moisture content\ together with the z«ro\and
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air void linps\_gIVPn that the specific graviiy of the

w soil particles is 2.65. Determine the maximum 3ry density

and optimum moisture conternt aspprorriate to these test

results,
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results can be used to obtain valuee far ﬁh! maﬁi

dry densitv and the optimum moisﬁure content cf u 8011‘

o

A sample of clay, having e mineral grain

-~

Schlflc gr av1tv of 2,72, when compactlon had & bulk denﬂity
g of 1.827 Ms/m and a moisture content of 20 per cent.

A further sample of the soil compacted in the same

menner was found to have the same bulk denslty but

p—

‘with a mq}stﬁre contant of 24 per cent, .Determine the

s

percentage decrease in dry denéity and air void content

of the =o0il.

AL
e

A Q.3 (ad List the mein factors which influence the =

_compaction of soils, ; e e i

L ' (v) A BS Compaction (Proctor) test carried out

on a soil hsving a mineral grain specific

gravity of 2.70 gave the following data:

~

Bulk density Moisture Content
_ (MgémB) (%)
2.128 BRI -5  I
2.219 8.00

7 ‘”¢M;§9 11.80
' . 13,60
2.1%45 15,80




Q.5

. gy

Using these results plot the dry demsity against
moisture content curvel together with the zero air voij
line./DetPr:in= the void ratio, degree of saturaticn angd

bulk density of the scil szt *he optimur moisture content.
——————

A sarmple of soil taken from s newly formed erbankment had

y s o o . 3 A l‘~'. .
a mass of 28,644 kg, s volume of C.015 m” and =2 moisture
content of 11,5 per cent. Tha specific gravity of the soil
particles is 2.68. Czlculste the 4ry demnsity, the void ratio

r

the degrfe of saturation and the zir void content of the sample,

A sarple of 3 soil to be used in ar embankment structure was
subjecte? to a laboratory compactior test which indicated a
maximum dry density of 1,8C2 Hg/m3 2nd an optimum moisture

content of 15.7 per cent, The average vzlues of bulk Jensity

L

and moisture content obzained Trom tests on samples following™

< . : .
compaction on site were 1.G21 Mg/m” and 71€.2 per cent respectivel

————

Determine the percentage compacticn achieved and give

reasons for the fact that the_field compaction is different

from that obtained iE_EEg_;ahnratory.

The néiural moisture content of a borrow material is 8 percent.
Assuming 3000 g of moist soil for a standard compaction tesz,
how much water is to be gdded to bring the sample o 11,?3,43.17,‘

and 20 percent water contents?.
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A scil bas p dulk density of 1,01 Hg/m3 and a water content
of 9,5%. The value of G. 2.70. Celculate the void ratio apd
degree of seturstion of the soil. What would be the values
0f density and water content if the ;oii were fully sstursted

et the same void ratio?

A scil specimen is 32 mm in diameter and 76 mm long and in

its netural con?ition weighs 168 0 g. When dried complatolv

in »n oven the specimen weighs 130,5 g)lé;e value of G_ 1is
: _ s

2.73., What is the degree of saturation of the specimen?,

Soil has been compacted in ar embankment at a bulk density of
2. 15 Hg/m3 and a water content of 12%. The value of GB is 2,65,
Calculate the dry density, void ratio, < egree of saturation and
eir content. Would it be-ﬁossible to compacf the above moil

at a water content of 13.5¥ to a dry density of 2,00 Mg/mB?.

The following results were obtained ‘rom a standard compaction

test on a soils:

Mass(g) 2010 2092 2114 2100 2055.

Water Content(%) 12.8 14,5 15.6 16.8 19,2 {

The value of G is 2.67. Plot the dry densitv/water content
curve gnd give the optimum water content and maximum dry |
density. Plot also the curves of zero, éi and 10& air content
2ndi give the value of air content a£ ma*imum iry density.

The volume of the mould is 100 cms.
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