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BACHELOR OF ENGINEERING (CIVIL ENGINEERING)

4th YEAR 2" SEM. EXAM. 2024
Subject: CONCRETE TECHNOLOGY.  PART-I  TIME: 3 Hours
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(50 marks for each part)

Use a separate Answer-Script for each part
Necessary different tables and graphs are allowed in the Exam. Hall

[No code or handbook is allowed, assume any suitable data]
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1. [Design a mix proportion of following concrete (15) 15

) Grade designation- M30

b) Type of cement -PPC

) Type of mineral admixture -Fly ash conforming to IS 3812 (Part I)
) Maximum nominal size of aggregate -20mm

) Minimum cement content -320 kg/m'

Maximum water-cement ratio -0.45

) Workability-75 mm (slump)

) Exposure condition -mild (for reinforced concrete)
j) Method of concrete placing- Pumping

k) Degree of supervision -Good

) Type of aggregate -Crushed angular aggregate

) Maximum cement (OPC) content-450 kg/m'

) Chemical admixture type- Superplasticizer

EST DATA FOR MATERIALS

) Cement used- OPC 43 grade conforming to IS 8112
) Specific gravity of cement- 3.15

) Fly ash Conforming to- IS 3812 (Part I)

) Specific gravity of fly ash - 2.2

) Chemical admixture- Superplasticizer conforming to IS 9103
Specific gravity of:

1) Coarse aggregate-2.74

) Fine aggregate-2.74

) Water absorption:

1) Coarse aggregate-0.5%

) Fine aggregate-1%

) Free (surface) moisture:

1) Coarse aggregate-Nil 2) Fine aggregate- Nil
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g) Sicve analysis:
1) Coarse aggregate IS  Analysisof Percentage of Different  Remarks
Sieve  Coarse Fractions
Sizes Aggregate
mm  Fraction DN
A ~
I i | I Combined
60 40 100
percent percent percent
20 100 100 60 40 100 .
100 7120 0 285 285 Conormine
4.75 9.40 37 3.7 of IS 383
2.36 0 .
2) Fine aggregate Conforming to grading Zone I of Table 4 of IS 383
Table 4 Water Content per Cubic Metre of
Table 3 Approximate Air Content Concrete For Nominal Maximum Size of
(Clause 5.2) A
. ggregate
St Nominal Maximum Size Ent Air, :
No. of Aggregate " .'-:',’f::..,,’ » (Clause 5.3)
mm of Yolume of Concrete St Nominal Maximum Size of Water Content”
(U] ) 3 No. Aggregate : kg
i) 10 1.5 mm
i 20 1o 1 2
iii) 40 0.8 (i; (l 0) 2(3;
if) 20 186
) 40 165
"Water content corresponding to saturated surface dry aggregate.
80
70 Table 1 Value of X
E \ (Clause :ez'))
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g 3 7 J S~ ii) Mzo}
» CURVE 17 ~J1 M25 53
% 2 \\\\‘ iii) 30
I M35
§ 4 [ M40
10 M
§ M;; 6
0 M55
025 03 035 04 045 . 05 055 06 0.65 M60
.. FREEWATER CEMENT RATIO iv)  M65 and above 80
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te for Different Zones of Fine
[ A ate per Unit Volume of Total Aggregal
Tables Volm:eg::;:::s r:r g\s::fr-Ccmen(anlenCementmpus Materials Ratio of 0.50‘_
(Clause 5.5) ‘ :
ST Nominal Mazimum Size_ Votume of Coarse Aggregatc per Unit Volume of Total Aggregate for DIfferent Zonesof Fine
No. of Aggregate R A'i"}‘
mm B
“Zonetv Zone 1l Zone Il Z::; l
I 2 () @ 6
( i; (IO) - .54 052 0.50 048
ii) 20 0.66 064 . 062 - 00
i) 40 0.73 012 07 069
NOTES ar condit
1 Vol based i ed surfac condition.
2 T:e::‘ ::)I:':\cs are ::: :gnﬁzg:!:n;u::l;‘:;lyexc A;d'syuimblo adjustments may be made for other shape of aggregate. <ed sand
3 s:i;able a‘gjustmcms may also be made for fine aggregate fiom olht;r than d‘rﬁu;:l,s?:ﬁyd. &m}' crushed sand or mixed sand may
t. [n that the coarse aggregate volume u L
:exex ismmm:giﬁerf:: ;cgnyeguw :mu?fmin:rcﬂggnc IV, as per IS 383 shall not be used in reinforced concrete unless tests
have been made to ascertain the sg'l&ability of proposed mix propostions.
The oxide composition of OPC is as follows:
10
2) (Ca0 (60%), SiO2 (15%), Al203 (5%), Fe203 (2%), SO3 (1%)
Find the percentage of C3S, C2S, C3A and C4AF.What is lime saturation factor of this cement?
On the basis of the result comment on this cement.
3) | Write about Bougue’s compound 5
a)
b) Briefly describe the wet process of manufacturing of cement. 5
4) | Answer any three of the followings 5X3
a) Fiber reinforced concrete =
b) Superplasticiser 15
¢) Shotcrete
d) Air entraining admixture
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No. of (Answer all questions) Marks
questions (20+3X10=50)
1. Write Short note
(@) Bleeding and segregation 4X5=20
(b) Carbonation of concrete.
(©) Shrinkage and creep of concrete
(d) Sulphate attack on concrete
2. What do you mean by indirect tensile strength of concrete? Describe | 2t8=10
the procedure of measuring the indirect tensile strength of concrete in
the laboratory.

3. What do you mean by workability of concrete? Describe the factors affecting | 2+8=10
the workability of concrete.

4, What are the properties of self-compacting concrete? Describe V-funnel test | 2+8=10
for measuring the workability of self-compacting concrete.




