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Section A PN
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1. What is bottom ash to be one of the raw materials for cement gnufactunng‘?

ifications concrete is designated into:

Zdes (c) 7 Grades (d) 10 Grades (e) 12 Grades.

Nage. (b) Sulfuric acid (c) Vegetable oil (d) Alcohol
@Qe)’“None of the above.
concrete for sea water application should not be leaner than:

(ES 1:2:6 (b) 1:2:4 (c) 1:2:3 (d)1:3 (e)1:1:2

Section B (3%4.5=13.5)
1. (a) A concrete mixing plant has to supply M15 grade mass concrete in large quantity to a

dam project. The mix proportion has been estimated as 1:1.91:4.46 (by mass). The



concrete requires sand and gravel (CA) mixture of 30% sand and 70% gravel by mass.
The natural deposits as fine pits near the dam site are found to have different
compositions and their cost including transportation to the site also varies as given in the
table. However, the constituents satisfy the specifications. Determine the quantities of

deposit to be obtained from each source in order to minimize the cost per cubic meter.
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(b) The strength of the sample of fully matured ordinary concrete is determln@d ’c*@"”bc 38
MPa using maturity concept. Estimate the strength of identical concrete at**2 I"d%és “when
cured at an average temperature of 10° C for 8 hours and 15°C for 16 hour§f« an“‘8§18°C for
the rest of the period. @m{%ﬁﬁ%}j

2. Discuss the bulking of sand. If sand is measured by volume a%!;d‘ﬁ@ aIIowance is made for

Y

the bulking of sand what will be its effect on a nominal cO”jn rete. n?fx 1:1.5:3 for a bulking

*?K ey
of 20 percent? K %;w%ﬁ 9

b

3. (a) In their composition and mechanism of acg&gﬁ% Eﬁ“do superplasticizers differ from
the normal water reducing admixtures? Ad&t%%’koﬁ 1 to 2 percent of a normal water

reducing agent to a concrete mixture mé?y c"' &se‘*segregatmn and severe retardation. These

1.

" sketch and procedure? What is the relationship between compressive strength and

flexural strength?
3. Briefly explain the causes and control of scaling and D-cracking in concrete. What is the

origin of laitance and what is its significance.



4. A heavily reinforced and massive concrete structure is to be designed for a coastal
location in Kolkata. As a consultant to the primary contractor; write a detailed report
explaining the choice of cement type, aggregate size, admixtures, Mix proportions,
concrete placement and curing procedures keeping in mind the durability considerations.

5. Design a concrete mix for grade M 20. Other data is as follows.
Maximum Size of Aggregate: 20 mm (crushed and angular)
Workability: 0.90

Exposure: Severe

Specific gravity of cement: 3.15

Specific gravity of coarse aggregates: 2.60
Specific gravity of fine aggregates: 2.60
Water Absorption: C.A- 0.50%
5.4~10%

content 320 kg/m’ and max1mum f%a@ w;alt‘ej eement ratio 0.45.
Other data as per IS 10262: 198,2” “are s‘iaemﬁed in table 1 and table 2.

@ %m
Maximum Size Water Content including Sand as per cent of
of Aggregate Surface Water Per Cubic Total Aggregate
Metre of Concrete (kg) by Absofute Volume
10 200 28
20 180 25
Table 2
Change in Conditions Adjustment Required in
Stipulated for Tables Water Content % Sand in Totaf
Aggregate
Far sand conforming to grading Zone |, + 1.5% for Zone |
Zone il or Zone IV of Table 4, IS: 0 - 1.5 % for Zone il
383-1979 - 3% far Zone IV
Increase or decrease in the vaiue of
compactng factar by 0.7 + 3% 0
Fach 0.05 increase or decrease 0 + 79

iN watercement ratio
Far rounded aggregate - 15 kg _ 7%




