5.1 Cement

The cement used shall be any of the following and the
type selected should be appropriate for the intended
use:

a) 33 Grade ordinary Portland cement
conforming to IS 269

b) 43 Grade ordinary Portland cement
conforming to IS 8112

¢) 53 QGrade ordinary Portland cement
conforming to IS 12269

d) Rapid hardening Portland cement conforming
to IS 8041

e) Portland slag cement conforming to IS 455

f) Portland pozzolana cement (fly ash based)
conforming to 1S 1489 (Part 1)

g) Portland pozzolana cement (calcined clay
based) conforming to IS 1489 (Part 2)

h) Hydrophobic cement conforming to [S 8043

j)  Low heat Portland cement conforming to
IS 12600
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§.2 Mineral Admixtures

8.2.1 Pozzolanas

Pozzolanic materials conforming to relevant Indian
Standards may be used with the permission of the
engineer-in-charge, provided uniform biending with
cement is ensured.

5.2.1.1 Fly ush (pulverized fuel ash)

Fly ash conforming to Grade 1 of IS 3812 may be
used as part replacement of ordinary Portland cement
provided uniform blending with cement is ensured.

5.2.1.2 Silica fume

Silica fume conforming to a standard approved by the
deciding authority may be used as part replacement of
cement provided uniform blending with the cement is
ensured.
NOTE—The silica fume (very fine non-crystalline silicon
dioxide) is aby-product of the manufacture of silicon, ferrosilicon

or the like, from quartz and carbon in electric arc furnace. It is
usually used in proportion of 5 to 10 percent of the cement content

of 2 mix.
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8.2.1.3 Rice husk ash

Rice husk ash giving required performance and

uniformity characteristics may be used with the

approval of the deciding authority.
NOTE—Rice husk ash is produced by buming rice husk and
contain lagge proportion of silica. To achieve amorphous state,
rice husk may be burnt at controlled temperature. It is necessary
to evaluate the product from a particular source for performance
and unifosmity since it can range from being as deleterious as
silt when incorporated in concrete. Water demand and drying
shrinkage should be studied before using rice husk.

5.2.1.4 Merakaoline

Metakaoline having fineness between 700 to
900 m¥kg may be used as pozzolanic material in
concrete.

NOTE—Metakaoline is obtained by calcination of pure or

refined kaolintic clay at a temperature between 650°C and 850°C,
followed by grinding to achieve a fineness of 700 to 900 m/kg.

The resulting material has high pozzolanicity.
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5.3 Aggregates

Aggregates shall comply with the requirements of
IS 383. As far as possible preference shall be given to
natural aggregates. °

5.3.1 Other types of aggregates such as slag and
crushed overbumt brick or tile, which may be found
suitable with regard to strength, durability of concrete
and freedom from harmful effects may be used for plain
concrete members, but such aggregates should not
contain more than 0.5 percent of sulphates as SO, and
should not absorb more than 10 percent of their own
mass of water,

5.3.2 Heavy weight aggregates or light weight
aggregates such as bloated clay aggregates and sintered
fly ash aggregates may also be used provided the
engineer-in-charge is satisfied with the data on the
properties of concrete made with them.
NOTE~~Some of the provisions of the code would require
modification when these aggregates are used; specialist literature
may be consulted for guidance.
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Figure 6-13. For equal absolute volumes when different sizes are combined, the void-content decreases, thus the necessary paste content
decreases.

*This effect is independent of aggregate size. The voids are smaller, but the volume of veids is nearly the same (and high) when a single-size fine
aggregate Is used compared to a coarse aggregate. For the idealized case of spheres, the void volume is about 36% regardiess of the size of
particles.

Everexam ”"Acadmey Of Civil Engineers”.



5.3.3 Size of Aggregate

The nominal maximum size of coarse aggregate should
be as large as possible within the limits specified but
in no case greater than one-fourth of the minimum
thickness of the member, provided that the concrete
can be placed without difficulty so as to surround all
reinforcement thoroughly and fill the comers of the
form. For most work, 20 mm aggregate is suitable.
Where there is no restriction to the flow of concrete
into sections, 40 mm or larger size may be permitted.
In concrete elements with thin sections, closely spaced
reinforcement or small cover, consideration should be
given to the use of 10 mm nominal maximum size.

5.3.3.1 For heavily reinforced concrete members as
in the case of ribs of main beams, the nominal
maximum size of the aggregate should usually be
restricted to 5§ mm less than the minimum clear distance
between the main bars or $ mm less than the minimum
cover to the reinforcement whichever is smaller.

5.3.4 Coarse and fine aggregate shall be batched
separately. All-in-aggregate may be used only where
specifically permitted by the engineer-in-charge.
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5.4.1.2 Average 28 days compressive strength of at
least three 150 mm concrete cubes prepared with water
proposed to be used shall not be less than 90 percent
of the average of strength of three similar concrete
cubes prepared with distilled water. The cubes shall
be prepared, cured and tested in accordance with the
requirements of IS S16.

5.4.1.3 The initial setting time of test block made with
the appropriate cement and the water proposed to be
used shall not be less than 30 min and shall not differ
by £ 30 min from the initial setting time of control
test block prepared with the same cement and distilled
water. The test blocks shall be prepared and tested in
accordance with the requirements of IS 4031 (Part 3).

$.4.2 The pH value of water shall be not less than 6.

IS 456 : 2000

Table 1 Permissible Limit for Solids
(Clanse 5.4)

Sl ‘Tested as per Permissible 1imit,
No. Maux

i) Organic 18 3028 (Part 18) 200 ny e/l

ii) Inorganic 1S 3025 (Part 18) 3 000 mg/

i) Sulphates tas SO,) IS 3028 (Part 24) . 400 mg/

iv) Chlorides (as C) 1S 3028 (Pant 32) I 2 00t my g/l

for concrete not containing

embedded steel and S00 mg/l

for reinforced concrete work
v) Suspended matter 1§ 3025 (Part 1) 2000 mi
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