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properties of coarse aggregate samples
g value in terms of percentage of fines
) btained on the application of 40 tonnes
n(?ln tonnos requlired for 10 percont flnes
1) and Impact value In tarms of % flnos
An) ware detormined according to 1S 2380
—-1963.

aking proportios of the basalt fine aggrogatos
ied on the basis of their requirements for
 having 2 kg cement and at 110--5 percent
vith 0.6 W/C ratio as given in IS : 2386
11—1963. The cubes of size 7.06X7.06X7.06cm
cement-fine aggregate mortar at 11045
t flow were cast and tested at the age of 7 and
of water curing.

s of size 10X10X10 cm of 1: 2:4 concrete

20 mm) were also cast at 0.80—0.82 com-
ctor and tested at the age of 7.28 and 90
water curing. A few cubes after 28 days of
uring were subjected to 100 cycles of alternate
in water -for 6—8 hours and drying in oven
C for 16 hours as well as to natural exposure
year to assess their durability.

e blocks of size 30X20X15 cms using basalt

t 28 days of water curing. The blocks con-
ig a coarso sand (Badarpur sand) and locally
e coarse aggregates of the same mix com-
s were also made for comparative study.

(Goa), Bhopal, Indore and Nagpur given in
and Fig. 1 indicate that these samples fall in
ing zone Il except in the case of sample from
which fall under the grading zone | according
83—1970. The fineness modulus of these
regates varied from 2.36 to 3.07 and therefore
_l basis of the grading they are suitable for mak-
c.:rtar or concrete as per IS : 2116—1965. The
iven in Table 2 indicate that water absorption
S of these aggregates vary from 0.50to 1.10
,ant whereas bulk density, specific gravity and
dvalues vary from 1.65 to 1.82 kg/litre, 2.51 to
and 26.1 to 40.0 percent respectively. These
urther confirm the suitability of the aggregates
ned for making mortar or concrete.
19sults given in Table 3 show that basalt stone
fégates pass the IS specification 383—1970 for
ness as the percent losses obtained in these
fégates treated with sodium sulphate solution are
10 11.76 percent against the standard values of
\"1' Percent. The amount of deleterious materials,
ot ich affect the bonding of aggregate with cement
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cement, basalt fine and basalt coarse aggre- .

as well as strength and workability of cement
mortar are given in Table 3. The data show that all
the deleterious materials except clay lumps, coal and
lignite are of higher ordor as comparad to the 1S
spociication,  Organlo lmpurltios In thoso somplos
wore found 1o be absant, The slit and elny contont In the
samples from Bhopal and Indore Is higher as compared
to the standard values, which may cause excessive
drying shrinkage in mortar or concrete. The material
finer than 76 microns (more than 3.0 percent) may
affect the quality of mortar or concrete due to higher
requirement of water for the same workability.

The presence of reactive minerals in basalt aggregates
determined in terms of reduction in alkalinity (Rc)
and soluble silica (Sc) in millimoles—litre are given in
Table 3. Rc and Sc vary from 112.3 to 270.0 and
97.1 to 180.6 millimoles/litre respectively against the
specified limits of not more than 75 and 70 milli-
moles/litre. The higher values may be ascribed to
the reaction between NaOH used and amorphous
silica of the aggregate. The mortar bar tests were
carried out using a cement of 0.62% alkalies as per
1S : 2386 (Part 1l (VI1)—1963) for alkali aggregate
reactivity. The results did not show any appreciable
expansion. The accelerated test (5) on mortar bars
too did not show any expansion. Above results
clearly indicate that the cement of low alkali content

(0.62%) was responsible for the soundness of the

bars. Hence, the basalt aggregates can be used for
mortar or concrete only if the cement of lower alkali
content is used.

The mechanical properties of basalt coarse aggregates
like crushing values in terms of percent fines obtain-
ed on applying 40 tonnes load for 10 percent fines
and impact value in terms of percent fines are given
in Table 4, The results obtained satisfy the require-
ments laid down in IS : 383—1970. The data further
show that these aggregates are quite strong and can
safely be used in concrete work.

The mortar making properties of basalt fine aggregates
(Table 5) show that the consumption of these satu-
rated and surface dried aggregates for mortar having

2 kg cement and 1104-5 percent flow with W/C.

0.6 vary between 4,0 to 4.8 kg as compared to the
standard limits of 3.3 t0 5.2 kg. as per IS : 383—1970.
This shows that the consumption of these samples
for a [fixed quantity of cement are within
specified limits. The compressive strength of these
aggregates mixes at the age of 7 and 28 days of water
curing vary between 72 to 102 and 150 to 194 kg/cm?
respectively. The 1! 3 mortars having these aggre-
gates as fine aggregate and 11015 percent flow
show 7 and 28 days compressive strength values in
the range of 55 to 82 and 95 to 129 kg./cm? as com-
pared to 56 and 102 kg./cm? with Badarpur sand of
fineness modulus 2.89. Hence these stone dusts can
be used as fine aggregate for making mortars.
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The con crete making properties of baalt stones fine and Indore ; Badarpur sand and basa|
~and coarse aggregates as given in Table 6 show that gate and the control samples using loca
the C.S. at 28 days of concrete cubes (10X10X10 cm) aggregate and Badarpur sand were made én =g
having 1: 2 : 4 mix by volume vary between 120 to after curing for 28 days. The results (Taple tes 2
136 kg/cm* while with Badarpur sand the compressive that the compressive strength of the blocks ) sh“—‘ﬂ ;
strength was found to be 103kg./cm. due to coarser ing1:3:6and1:4:8 mixes vary b'twee;"ntaln__-
hature of Badarpur sand ‘deficient in fines. This data 121 kg/em? and 42 to 90 kg./fem?® réspactiv9;y o
show that basalt stone aggregates as fine and coarse pared to 88 kg./cm? and 44 kg/em? with Conv:s com.
aggregates can be used in concrete. The durability aggregates, Itis significant to note that thmional
studies carried out on the 28 days cured concrete 9 Cony.

4 Pressive strengths of the blocks having baga| f
cubes made from these aggregates (by putting as fine aggregate are higher when Compared tq UL
concrete cubes for 100 cycles of alternate watting and of the corresponding samples using Badarpuy thogy
drying) did not indicate any reduction in the com- Sand,
pressive strength of the cubes as compared to their 28 :
days strength. Further, the compressive strengths of Conclusions 5
the concrete cubes after one year natural exposure was A stud h itabili f ;
found to be 263—337 kg/cm? as compared to 120— 1N e suitablliey {.) the basalt stong as fing
135 kg./em? (28 days compressive strength). These  2Nd C0arse aggregates available as a waste from the

results confirm the durability of these aggregates for 3:::‘; and ckr,USher sites has STIOW" that thess cap p,
making concrete, - - - or making mortar as well as concrete mason

blocks. However, the cement to be used with basaly
aggregates should preferably be low in alkali contant,
The use of basalt fines as fine aggregate in plagg of
coarse sand increases the compressive strength of
concrete masonry blocks.
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TABLE 1 : Sieve Analysis of Basalt Stone Dust Samples from Goa, Nagpur, Bhopal & Indore :

Sieve Size * ~ Samples Collected from il Badarpur Sand  Limits for Grad-

/ : 7 Goa Nagpur Bhopal Indore  (%Passing) ding Zone-Il

' ; ' (Material % Passing) N b (%Passing)
4,75 mm " 100 98.8 100 100 99.8 90—100
2.36 mm 996  983. 91.8 - 935 920 . - 756—100 .
A8 mm 86.8 59.0 732 .. 68.1 68.8 55—90"
00 Microns  66.9 23.0 . 385 . 451 . 389 35—59
00 Microns 129  10.0 . 26.6 268 87 - 830
60 Microns 127 . 41 - 13.6 g YT BEATIG B URTER S el
Fineness Modulus 2.31 3.07 1 DR fae ¥ - - G W=

~ Grading Zone . B Y T

As per IS : 383-1970 I I - I i diaar 0

e .. s (¥ TABLE 2 : Physical Characteristics qf basalt st_on_é_ aggr_egateé :

- Characteristics® = - Samples collected from 13':3'L83—1 970
: imits
. Goa Nagpur Bhopal Indore
Bulk density
(kg. litre) ~ 1.75 1.82 1.80 1.65 —
Water absorption :
(%) 0.60 1.10 0.50 0.68 1.0
Specific Gravity 2.70 3.03 2.85 2.51 —
“Voids (%) 26.1 40.0 36.8 427 —

Suitability for mortar
making as per

1S:2116/1965 Yes Yes Yes Yes =

TABLE-3 PhysicolChemical Properties of Basalt Stone Aggregate :

. Characteristics SR Samples collected from IS : 383—1970 Limits
Goa Nagpur Bhopal Indore (Maximum)

Soundness (% loss) 4,06 8.70 11.76 4.65 12,0

Presence of deleterious Materials

—Clay-Silt (%) 0.23 , 047 2.16 1.63 1.0
—Clay lumps (%) Nil Nil Nil Nil 1.0
—Coal+-Lignite (%) i * Nil Nil Nil - Nil 1.0 )
—Material passing 756 micron 3.8 5.1 6.51 5.60 3.0 (15% for crushed

stone dust). -
Total deleterious Material (%) _ 3.8 5.1 6.51 5.60

Organic Impurities Absent Absent Absent Absent  Absent

Reactive Minerals

Reduction in Alkalinity (RC) 112.3  131.6 2700  150.0 76.0
(Millimoles/Litre) ' .

Soluble Silica Content (Sc) d o
(Millimoles/litre) ~ _ 97.1 113.9 180.6 135.0 70.0
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"TWRE 4 Mechanleal Propertles of Basalt Stone Aggregate |

~ Shi No. P(_O_Pertiesr-‘_'_ Frnis

Samples collecteq from IS; 38
h Indore
Mw_____w____j%f!_ﬂﬂp_uzﬁ__&ﬁ'__ww
1. Aggregate crushing valug at -
40 tonnes loag (% fines) 18.5 17.0 16.0
2. Aggregate Crushing valug for ~
10 percent fines, 20.9 24.3 26,8
3 Aggregate Impact Value 3 . '
N (% fines) 10.3 9.4 8.2

TABLE 5 ; Mortar Making Properties of Basalt Fine Aggregate :

Sl No. Propertiss Samples collected from

Goa Nagpur Bhopal Indore Badar
: ap P pur
i 1. Consumption of saturated ang
| surface dried fine aggregate
‘ - for mortar having 2 Kg. cement

f and 110_-_‘1—__ 5 % flow (Kg.) a 4.04 a7 4.8 4,0 : 3.7
|
2. - Compressive strength of the 74 98 86 72 102 87
il above mixes at the age of . ) i3 ! : 3
(kg./cm. sq.) '28d 180 ' 166 150 194 168
3. Compressive strength of i 7d 65 72 70 82 66
1:3 mortar cubes at the
age of (kg/cm, sq.) 28d 95 112 102 129 102

TABLE 6 Concrete Making Properties of Basalt Fine or Badarpur Sang with Basalt-Coarse Aggregate
(1:2:4 by Volume ).

———

—
—

SI. Sampleg from w/c C.F, Compressive Strength (kg./em sq.) at the age of ‘
T Rl o o w a
No. 7d 28d 90d  After 100 Cycles After oney '
of durability natural expo
= SHS S10 S h-ﬁ_.____,__._____ﬁ*———\_______‘_&_
1. Goa* 0.60 0.82 82 136 185 — i
2. Bhopal* 0.60 0.81 87 136 182 176 337
3. Bhopal** 0.61 0.82 86 127 176 140 267
4. Indore* 0.62 0.81 78 126 173 164 293
5. Indore** 0.65 0.82 76 120 166 162 281
6. Crushed Stone**
Aggregate 0.70 0.78 66 103 161 - e

* With Basalt Fine Aggregate,
" With Badarpur Sand,
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}\BLE 7 : Compressive Strengths Data of Precast Masonry Blocks after curing for 28 days :

e mnosition (by volumo) Avorage crushing  Averago comprossive

Load (Tons) Strength (kg./em.sq.)

ent : Bhopal basalt fine aggregate; Bhopal basalt coarse
ogate (—40 mm) (1:3:6)

. 70.0 117.0
ent : Bhopal'b‘asalt fine aggreéate: Bhopal basalt coarse
gate (—40 mm) (1.’4:8) 54.0 .. 90.0
yment : Badarpur éand ¢ Bhopal basalt coarse aggregate
40 mm) (1:3:6) 46.0 ) 76.7
Cement ! Badarpur sand : Bhopal basalt coarse aggregate ¢
40 mm) (1:4:8) 35.0 58.3
ent : Indore basalt fine aggregate :'Indore basalt coarse
regate (—40 mm) (1:3:6) 73.0 \ 121.0
_' ent : Indore Basalt fine aggregate ! Indore Basalt coarse
ggregate (40 mm) (—1:4:8) - - - . . ' " 36,0 Ry
ent : Badarpur sand : Indore basalt coarse aggregate .
~40 mm) (1:3:6) < g o0 480 75.0
%nent : Badarpur sand : Indore basalt coarse aggregate
_‘mm) (1:4:8) 25.0 - 42.0

( 'ment: Badarpur sand : Local coarse aggregate (—40 mm) (1:3:6) 48.0 80.0

Cement : Badarpur sand : Local coarse aggregate (—40 mm) (1:4:8) 26.3 44,0
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