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THE YIELD OF MORTAR AND CONCRETE MIXES

Introduction

The yield of a mortar or a concrete mix is de-
finedas the volume of compacted mortar or concrete
obtained by mixing known quantities of ‘cement,
aggregates and water. This information is used to
calculate the quantities of materials required to
make a unit volume of mortar or concrete and fur-
ther to estimate the materials required for the parti-
cular item of a job.

A comparison of the material requirements for
different mixes as specified by various organisations
functioning at a place, has revealed that there is
a variation toan extent of about 10 per cent in them.
Also due to the absence of any published study of
the yield on a rational basis, it was considered worth
while to investigate this scientifically  This digest
describes the methods used for the assessment of
yield, the effect of the fineness modulus and the type
of aggregates,

Methods for the Assesment of Yield

There are two methods viz. Absolute volume
and Density method which are commonly used to
measure the yield. In the case of Absolute volume
method the specific gravities of the individual mate-
rials constituting the mortar or concrete are to be
determined. The absolute volume occupied by the
individual material in a mix of mortar or concrete
is then calculated by dividing the weight of each
material in a batch by its specific gravity and then
by the density of water, Finally, the yield of mortar
or concrete is obtained by adding the absolute vol-
umes occupied by different materials in the mix. In
this method it is assumed that the concrete or mor-
tar is thoroughly compacted and dense. In other
words it does not take into account the fact that
there is always a certain amount of air in concrete
or mortar, nor that some of the water is absorbed
by the aggregates. In the case of density method the
weight of certain volume of freshly mixed mortar
concrete is taken to determine its density. The total
weight of the ingredients mixed to produce the mor-
tar or concrete is then divided by this density to
arrive at the yield per batch. In view of the draw-
backs of the absolute volume method mentioned
above and also since IS : 1199-1959 “Methods of
Sampling and Analysis of Concrete” prescribes the
density method for finding the yield of concrete, the
same was adopted for arriving at the consumption
of materials in different mixes of mortar and con-
crete. The procedure of the density method as given
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in the above said Indian Standard was followed in
arriving at the results,

. _ Before finding the consumption of material in
different mixes of mortar and concrete it was consi-
dered advisable to find the effect of the size and
type of the aggregates on the yield.

Effect of the Fineness of Aggregates

There is variation in the grading of aggregates
specified by different organisations for use in mortar
and concrete. In order to find the effect of the
fineness of aggregates on the yield of mortar and
concrete it was, therefore, decided to adopt the gra-
dings specified by ISI as these also.covered the
different ranges specified by various organisations.
The gradings of sand for use in mortar for brick
work and plastering are given in IS :2116-1965 and
I8:1542—1960 respectively. According to these
standards the minimum and maximum fineness mo-
duli specified for use in mortars for brickwork are
1.15 and 2.95 respectively while for plastering these
are 1.25 and 2.95. In the case of concrete the range
of fineness moduli of fine aggregate is 1.35 to 4.00
while that of the coarse aggregate is 6.05 to 7.65
as given in IS : 383-1963. A systematic study of the
effect of the fineness of fine aggregate on the yield
of mortar and concrete mixes has shown that the
yield is more to an extent of about 2 per cent in the
case of mixes wherein a fine aggregate having maxi-
mum fineness modulus as given above is used ins-
tead of the minimum one. Further, in the case of
concrete mixes the difference becomes 4 per cent
when both the fine and coarse aggregates with F.M,
4.0 and 7.65 respectively are used instead of those
having F.M. 1.35 and 6,05.

Effect of the Type of Aggregate

In the case of concrete, generally, two types
of coarse aggregates are used viz. rounded aggre-
gate (shingle or gravel) and crushed aggregate (sto-
ne ballast).” Yield studies with both the types of
aggregates have shown that there is a variation to
an extent of 5 to 7 per cent ( 5 per cent for leaner
viz 1:6:12 and 7 per cent for rich mixes viz. 1:2:4').
The yield being more in the case of concrete whe-
rein rounded aggregate is used. Further, the tests

. have shown that, for the same workability of con-

crete, the strength difference due to the use of roun-
ded and crushed aggregate is negligible. :




Constants for Mortars and Concrete Table 1. [ Continue d]

Mortars
Constants per m® of mortar
The different mortars for which the yield stu- Mix
dies were carried out are straight cement-sand, lime- (by volume) b

sand, lime-surkhi and cement-lime-sand mortars. "
The mixes studied for these mortars were those Cfll;,;er;t ,iiﬂ;‘,;‘f(‘jda) Surl_f,{h] Sand
commonly adopted in different departments. The & 1 (m®) (m?)
fineness modulus of sand used was 1.26 and all the
materials were conforming to the respective 1SI
specifications. The results of all the mixes in terms
of materials required per m? are given in table-1,
The flow of mortar in all the cases was kept with- :
in the prescribed limits of 110 + 5 per cent and was Lime-Sand
attained by varying the water cement ratio.

Lime Mortars

Concrete 1:2 e 0.45 = 0.90

; . : : 1:3 = 0.33 — 099
In this case the yield studies were carried out

for cement and lime concrete. Rounded aggregate

( shingle or gravel ) was used for all the mixes of - ; ]

cement concrete and brick-ballast alongwith lime- Lime-Surkhi Mortars

~ surkhi mortar for lime concrete mixes. All the

materials used were conforming to the respective

ISI specifications., In the case of cement con- Lime-Surkhi

crete, coarse sand (F. M. 2.87) alongwith shingle

(20 mm nominal gauge) was used for all rich mixes 100
upto 1:3:6 since in practice these mixes are mostly 1:2 = 0.50 = 1:00-

used for R. C. C. works. For all the other mixes, :

fine sand having a fineness modulusof 1.26 was used 103 — 0.37 1N 14+

alongwith shingle ( 40 mm nominal gauge ). Con-

stants per m? of the concrete as obtained from the

yield results for different mixes are shown in table-2. /

The compaction factor was kept 0.85+ 0.02 for all Composite Mortars

the mixes.

Cement-Lime-Sand
Table-1 Material Constants in Mortars

13202506 4,48 0.16 — 0.96
i g . = .96
Constants per m® of mortar 1:2:9 3,02 0.21 6
Mix
(by volume) :
Cement  Slaked Surkhi Sand Note:—1. Fineness modulus of sand= 1.26
(bag) lime*(m?) (m¥  (m®)

2. Water cement ratios adopted are for
the percentage flow of 11045

Cement-Sand mortars

%3, When lime is used in the form of putty,
Cement-Sand ) the volume ‘V’ of slaked lime containe
in one metre cube of lime putty can be
found by the formula

1583 .48 — — 0.90
1:4 6.79 — — 0.96 V:G(WD—IOOO)
: (G—1)D
it 818 5.60 — — 0.99
: : s ) -
s 4.65 . A 0.99 where Wp=Weight of putty in kg/m
107 4.06 £ i 1.01 G=Specific Gravity of Slaked lime
1:8 3557 — — 1.01 D= Bulk Density ‘of Slaked lime.



Table.’ 2--Material Constants in Concrete
Cement Concrete

Fineness modulus Constants per m?® of concrete
Mix (by volume) -
Cement : Sand : For
Shingle Fine Coarse Cement Sand Shingle*
Agg. Agg. (bag) ing) (m?)
1:1:2 2.87 6.50 9.76 0.35 0.70
1:13:3 2.87 6.50 7.33 0.39 0.78
1:2:4 2.87 : 6.50 5.84 0.41 0.82
1:3:6 2.87 6.50 4,15 0.44 0.88
1:4:8 1.26 690 320 ' 11045 0.90
1:5:10 : 1.26 6.90 2.52 0.45 0.90
1:6:108% 1.26 6.90 2.10 0.45 0.90

PR

*1. In rich mixes upto 1:3:6, the normal size of shingle used is 20 mm while for others it is 40 mm.

2. For arriving at the constants/m?® using crushed aggregate (stone-ballast) an allowance of 5-7 percent is
+ to be added in the constants given above. '

Lime Concrete

Item

Size of slaked lime Surkhi Brick
coarse agg. (m?) (m®) aggregate (m?)
Lime concrete with brick aggregate 25 mm 0.22 0.44 1.10
and 407/ lime mortar 1:2 nominal gauge
(1 lime : 2 surkhi)
Lime concrete with brick aggregate and —do— 0.26 0.52 1.04

50% lime mortar 1:2
(1 lime : 2 surkhi)

Concluding Remarks established at this Institute should be of use in avoi-

ding these variations. Further, to affect economy

: : in the use of materials for cement concrete, round

There is a wide variation in the prevailing con- aggregate ( shingle or gravel ) should be preferred

stants of mortar and concrete mixes in different especially at a place where it is available at par with
organisations functioning at a place. The constants the crushed aggregate.
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