CHAPTER II1I

SPECIFICATION FOR FINE AGGREGATE FOR CONCRETE

3.1 Construction Sand in General

The term to describe naturally
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advefisely affect the strength o concrete. Organic

impurities may adversely affect the setting and hardening
properties of cement by retarding hydration and thereby
reduce its strength and durability. It should be pointed
out that the test outlined in 812:1975 for the estimation
of organic content, although it can be used as a guide,

should not be regarded as providing conclusive evidence of
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the presence or absence of harmful material. Organic and
coaly matter also cause popping, pitting and blowing. If
iron pyrite occurs in sand then it gives rise to unsightly

rust stains when used in concrete. The salt content of

marine sands is unlik sroduce any serious adverse

=“-iie although it will give
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Sessror be removed by washing
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grading is @ W) property as far as

nncf} e is concerned.
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the gand in the study area.

the suitabili¥l of

3.2 Grading of Fine Aggregate

As afore-mentioned, grading is the most important
property as far as the suitability of a sand for concrete
is concerned. Four grading systems, the American National

Standard of American Soceity for Testing and Mineral
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(ANSI/ASTM), British Standard Institute (BS.) Indian

Standard (IS.) and the Thai Industrial Standard Institute

(TIS.) will be reviewed.

®gnises one grade of

Perccnt Passing

__ 100
Samimamii - od 95 to 100
)2 .36 80 to 100
448 mm (No.alb6) 50 to 85
ﬂﬁﬂ&ﬂﬂﬂﬂﬁsﬂﬂ"’ﬂ? 25 to 60

to 30

maBadilfindanenay . .

The minimum percent shown above for material
passing the 300 and 150 microns sieve may be reduced to 5
and 0 , respectively if the aggregate is to be used in
air-entrained concrete containing more than 400 1b of

cement per cubic yard (237 kg/m3) or in nonair entrained

-
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concrete containing more than 500 1b of cement per cubic
yard (297 kg/m3) or if an approved mineral admixture is
used to supply the deficiency in percent passing these
sieve. Air entrained concrete is here considered to be

concrete containing air _entraining cement or an air-

entraining cement or_a \ j/ ﬁining agent and having

an air content of m

3.2.2 Briitgev “ Masitution

Wkes four grades of

sand which can prafuge {_' / ";E #bncrete (Table 3.2)

Table 3.2 Fingz 7 (BS.882, 1973)

,‘.'

BS.410 I};-sing BS sieves.

test sieve ﬁ:ading Grading

Z6ns, 1 Zopg 2 Zone 3 Zone 4

= ﬂWWﬁ\‘lﬂimﬁm’]’mmﬁﬂm

90-100 90-100 95-100
2.36 60-95 75-100 85-100 95-100
1.18 30-70 55-90 75-100 95-100
micron
600 15-34 35-59 60-79 80-100
300 5-20 8-30 12-40 15-50

150 0-10* 0-10* 0-10% 0-15*
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Note: For crushed stone sand , the permissible
limit is increased to 20 %. The 5 % tolerance permitted by
5.2 may , in addition , be applied to the percentages in

light type.

The commonly “iu v tlons of one part of fine
aggregate to tw;x'; aggregate, 1i.e. a fine
aggregate peras seby weight of the total
aggregate, ar o ‘, SR ~u- uitable for making

concrete of hij D f- ability.

" \\ Weest quality with the

'\ \u1x should be suitably

To maky
range of aggreg

designed and the Mine aggregate in the mix

should be reduced _yr’.jw

finer. P —— : 1

L§
For efjmple, oW : tgafllon using an irregular

aggregate grading becomes

shaped gravel of &0 mm. magimum size and a natural sand ,

mreteﬂmuélgﬂimﬁ W)t} Tk Bne vere ound <o

ire same watef/cement £#atio and t®/ have the sam
A BANIA SUITNANT WAL, s <o
lie in the middle of Grading Zome 1, 2 , 3 and 4 if the
sand contents were approximately 45, 35 , 30 , and 25 % by

weight respectively.

The most suitable proportion of fine aggregate to
be used for a particular cement / aggregate ratio will,

however, depend on the actual grading , the particle shape
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and the surface texture of both the fine and the coarse
aggregate. In particular ,the correct design of the mix
becomes approaches the coarser limit of Grading Zone 1 or
the finer limit of Grading Zone 2. The suitability of a

given fine aggregate ¢ e with the available coarse

aggregate should ;:au H~ S scertained , this being

especially  imp G i @ reinforced concrete

structures.

wse and Fine Aggrgggtes

or Concrete (Second

ndard recognises four grades
of sand (Tahl} . flar to the BS. 882.
The grading ¥ ALk within the limits

given in tat je anda shall ;, described as fine
aggregat m ‘-5.’ nd IV. Where the
grading ﬂlu(z[t i ﬁﬂ wﬂ’]niarticular grading

nﬂﬁ Wﬁ é’ by a total
amouft not exceedlggta percent, 17{8453 erregarded as

falling within that grading zone. This tolerance shall not
be applied to percentage passing the 600 micron IS sieve
or to percentage passing any other sieve size on the
coarse 1limit of Grading Zone I or the finer 1limit of

Grading Zone IV.
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Table 3.3 Fine Aggregates (IS.383_1970)

IS Sieve Percentage Passing For
Designation

Grading Grading

Zonelll Zone IV

10 mm. 100 100
4.75 mm. 90-100 95-100
2.36 mm. 85-100 95-100
1.18 mm. 75-100 90-100

600 microns 60-79 80-100
300 microns 12-40 15-50
150 microns _;: —— : 0-10 0-15

e — '} . i ———— ——

Nnte:Fﬁ“ the dermissible

dF

limit on 150 micreps IS. Sievg, is increased to 20 percent.

mis aocsfi UHINRNFHY AT rermscees 1

4.3 applylng to other sigve sizesg

RSN IHUPIINEI A, v

Fine aggregate com
any grading zone in this table is suitable for concrette
but the quality of concrete produced will depend upon a

number of factor including proportions.

Where concrete of high strength and good

durability is required, fine aggregate conforming to any
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four grading -znnes may be used, but the concrete mix
should be properly designed. As the fine aggregate grading
becomes progressively finer, that is, form Grading Zone I
to IV, the ratio of fine aggregate to coarse aggregate

should be progressively reduced. The most suitable fine to

coarse ratio to be any particular mix will,

however, depend -- 'ading, particle shape

and surface texverewes =wmesand coarse aggregates.

It is 2, ®egregate conforming
to Grading Zof% / Loirad ”ali ed in reinforced
concrete unles to ascertain the

suitability of

3.2.4 Thaif f-f-i-'-;—_'lf aldard Institute TIS.

ete Aggregates TIS.566-

—

v

e TIS. system is adopted from the IS. and

s ‘“’“”FT‘IJEI’JV]EWI‘?WEHﬂi
Qﬁﬁﬁ\?ﬂifuﬂﬂﬂﬂmaﬂ

This standard require type characteristic,

sampling and testing for mass concrete.

1.2 This standard cover the requirements for
aggregates, crushed or uncrushed , derived from natural
sources, rocks , gravel and sands , for use in the

production of concrete for normal structural purposes
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including mass concrete works.
Definitions

For the purposes of this TIS. for thesis; the

following definitions apply :

Aggregats - - S 4.75 mm . and

Size cgate: The grading

of given in Wadescribed as fine

aggregate, gradyd and IV. Where the

grading falls out#ic \ ny particular grading

zone of sieves otH ctons by a total amount

not exceeding be regarded as falling

within that -;;;-’_"ii|ce shall not be

applied to peffentsag ! effi 600 micron or to

¥

percentage passing any otheg, sieve size on the coarse

N ﬁiummmmmmm
ﬂmmmmumwmaﬂ
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Table 3.4 Fine Aggregates (566-2528)
Sieve Percentage Passing for
Pesipation Lo m=scssnsdsssnmusensmmmoeRos i st a et
Grading ;-“ﬂuing Grading Grading

Zoned : W\ 227 Zonelll ZonelV

9.5 mm. | _ . 100
4.75mm. \ N, 90-100 95-100
2.36mm. AHO\ -100 95-100
1.18mm. . -100 90-100
600 microns - ?_:’ 9 \x %0-79 80-100
300 microns ‘ Py 4 2 12-40 15-50
150 microns S 0-10 0-15
Remarks

1..For3yr , T dermissible limit on

150 microns. 51} is 1ncre sed to 20 percent. This does

o ssec BB mlamwemﬁ‘ﬁm Rp—

other sieve 51zes.

QRN IHUITINYINE. oo

to Grading Zone IV should not be used in reinforced concrete
unless tests have been made to ascentain the suitablity of

purposed mixproportions.

It can be concluded that in any concrete mix,

consideration should be given to the total specific which
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has to be lubricated by the cement paste to produce a
workable mix. The specific surface of a Zone 4 sand,
because it is finer, 1is greater than that of a Zone 1
sand. However, similar specific surfaces, and heace

similar workabilities, can be achieved by altering the

proportions of the fi':yﬁ se aggregate (BRS Digest

‘;-‘jl is not necessary to
d

increase the wate™ it Tat o Lherefore there is no

108, 1958). This

———

adopted.
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