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INSTRUCTIONS: 1. Question number 1 is COMPULSORY. 2. Attempt any THREE from the
remaining. 3. Each full question carries EQUAL marks. ~ 4) ASSUME any suitsble data, if needed.

1. a) Design M25 grade of concrete as per Indian Standard method. The target mean strength to
be achieved is 34 MPa, with the standard deviation of 5.5 MPa. The water-cement ratio for the
required target strength is 0.42 (from the graph). Refer the various tables given at the end. The
details are as below. Bulk density of Cement = 1450 kg/m’; Bulk density of Fine Aggregates P
1700 kg/m’; Bulk density of Coarse Aggregates = 1800 kg/m’. Report the mix proportions; by

mass as well as by volume. R . 4 - Q&M)
~ Design Parameters Material Prog ertles ﬂ
Max. size of coarse aggregates _ 3.
Shape of coarse aggregates QQ 15
| Degree of workablhty (cempactmg 0. 90 Coarse Aggregates 20 am & 12.5 mm in the |
| factor) | | A . {60:40) ratio
| Degree of quality control | Fair |Sand y ,,’ Conforming to Zone II ]
Degree of exposure | Moderate - A 265
B ' 2.60 |
b) Write a note oﬁ Slump Test of concrete. (04 M)
¢) Explain the properties & uses of High Strength Conqreié (04 M)
QS ' '
d) Write a note on superpl.asnc;zers. - . \%Cj ;o (04M)
.............................-............_--...-......................._...............-...............:T“E__e._mmm-_“.__-._..-..--- S
2. a) Wnite a detailed note on Repair & Reha -! atwn of Concrete Structures. - (06 M)
b) Write a detmled note on ngh Performe/ﬁw Concrete. . - - (06 M)
| ¢) What are the factors affecting the Q%’hcrete Durability? o N (06 M)

Q>
d) Ullgr_asomc Pulse Velocity T%sf)%: 1) used to measme.ﬂ'xe.strength of wet concrete.

_ii) Used to obtain ﬂ@%estimﬁe of concrete streng(h of finished concrete elements.

' jii) A non-destructive te\s\;?”
- Which of the above '-‘*-Ii“-s tements are correct‘? T | (02 M)
A) i, 11 & iii &gj"?ﬁ ~ B)ii &iii | ' - 0O) ifr& 11 o D)1 & 111
>
3. a) }Vhte a nete on Rebound Hammer Test on concrete. (06 M)
b]%ﬁ?ﬁte a detailed note on shape, 31ze & texture of aggregates. (06 M)
X é) Enlist the types of cement. Explain Rapid Hardenmg Cement | - (06 M)
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d) Exanﬁﬁe the two statements carefully: |
Assertion (A): The rat? of hydration is faster in finer cements.
Reason (R): The surface area is more in case bf finer cements.
Select the answer to thesé items using the codes given‘below; - (02 M)

i) Both A & R are individually true & R is the correct explanation of A.

it) ' Both A & R are individually true but R is not the correct explanation of A. N
ifi) A is true but R is false. &
iv) A is false but R is true. | L T \:“'?j
-...........,.-...-._-...._._-......_......-......................-...---_..-......,............_mm._,m--“._“._“m------..-Qf,..-..-..-...........
(g __
4) a) Dlscuss Ready Mixed Concrete, with a neat sketch of typzcal RMC plant li DU, (06 M)
b) Explain F 1bre Remforced Concrete. N \VOO (06 M)
¢) Write a note on Alkali Aggregate Reaction. \Z\% (06 M)
d) Modulus of elastxclty of concrete 13 1) Tangent modulus ’\gf ii) Secant modulus
 iii) proportional toq/ fex iv) g@omonal to (1/4f fer)
Which of the above statements are correct? _ (02 M)
A)l&m -~ B)i &iv C ﬂ”"&m | D)yu&iv
5) a) Write a detailed note on self compactmg concn.f’"‘ - - (06 M)
b) Explain Hot Weather Concreting. L (06 M)

¢) The following data represents the strength Q§concrete cubes of the same concrete grade, prepared &

\
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tested in the same conditions. Find the é@%rage Strength & Standard Deviation. The results are -

arranged in the ascending order. <<f N (06 M)
Sample 1 Cube
No. Strength Strength
| ow .. ’  (MPa)
] 227 250 260
2 23 252 | 26.1
25.4 26.2 1
R - VI - 256 -m
s o262 | 10 | 259 | 15 | 265 | 20 | 28
d) If 40Q i (or grams) of water is reqmred to have a cement pastc of 1900 grams s of normal
conmsﬁhcy, the percentage of water is: , : (02 M)
a) z.} 05% b) 78.94% c) 26.66% d) None of these
}“-_“,__-“--.w_--“_.......___..---.....,..._......,---_.-.....-................_.-....._--........._.._..._-_.....-_..............--....-....._.......-..
6) a) Explain Spht Tensile Test with the help of a neat sketch. T (06 M)
‘b) Write a detalled'n‘ote on Roller Compacted Concrete. | (06 M)
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¢) Discuss the segregatmn & bleedmg of concrcte

(06 M)
d) In a laboratory trial mix for M30 grade concrete water cement ratio used is 0.35 & water
content = 145 litres/m>. What is the cement content of the mix/m3? 02 M) ----

“-----‘“

Table l Mmimum cement contem, max:mum water-cement ratio & minimum concrete grade (20 mm nommal

max. size of aggregates)

-
e
E
: '

: : . Reinforced Concrete y | aﬁ
ym) | Max.ﬁ'eewatcr-cementratlo Min. g}

' Nammal size of aggregate Water content in
~ (mm) .

volume

Sand zone II, water-

._ -.I- cement ratio = 0.6, .
“ Compaction F actor
8 =0.8
~ * These values apply to the conditions glvcn in the re e ol s column. For other condi; o3, COmections are to T
applied as per Table 3. e c,;% |

Table 3: Cm‘rectxons to the values glven in jg'z‘a‘b% 2, to be applied for conditions other than those given in the
remarks column of Table 2. R |

| Change in condmons other tha
___inTable2 >

Correction for sand content in
__total aggrepates (%
+1.5 for zone I,
- 1.5 for zone 11,
- 3.0 for zone IV _
0

+1%
-7%

e - Y i

Entrapped air

3%
2%
1%
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