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I nstructions to the candidates:
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Q2) g
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Q3) g
b)

Solve Q.2 orQ.2, Q3 0or Q.4,Q.50r Q.6, Q.7 or Q.8.
Neat diagramsst be drawn wherever necessary.
Figtwesto theright indicate full marks.

Use.of non-programmable calculator is allowed.

If necessary, assume suitable data and indicate clearly.

Write short note on: [6]
1)V Shrinkage of concrete.
i)  Creep of Concrete.

Explain rebound hammer testvith itslimitations. [6]

Explainthe relationship betwieeh comipressive strength and tensile strength

of concrete. [6]
OR

State the various types of /non-destructive tests carried on hardened
concrete. Explain ultrasoriigpulse vel ocity test withitslimitations.  [6]

Explain the compressiye strength of concrete. How it is determinedrin
laboratory. [6]

Explain the stress‘Strain relationship of concrete withmeat sketch.  [6]

Define concrete mix design. Enlist objectivesin rmixdesign. [6]
Explain DOE method of concrete mix design: [6]
What do you mean by: [6]
)  Meanstrength

i)  Variance

i)  Standard deviation
Iv) Coefficient of variation
OR

PT.O.



Q4) A) Using Indian Standard recommended.guidelines, design a concrete mix
for areinforced concrete structure to be subjected to the mild exposure
conditionsfor the following requirements: [13]

a) Stipulationsfor proportioning

)
1))
Iii)
V)
v)
i)
Vi)
viii)

Grade designation; M 30

Standard deviaiion, s=5

Type.of centent: OPC 53 grade conforming to 1S 8112
Warkabitity: 75 mm (slump)

Pegresof supervision: Good

Expesudre condition: Moderate

Type of aggregate: Angular coarse 20 mm aggregate,
IMinimum and maximum cement content =300 kg/m?3and 450
kg/m?3 respectively

b) ~lest datafor materials

)  Specific gravity of cement: 3.15
i)  Specificgravity of:
1) Coarseaggregate-2:74
2) - Fineaggregates-.2.74
i)  Water absorption!
1)  Coarse agdiregates'> 0.5 %
2) Fine aggregates~1.00 %
Iv) . Free surface moisture:
1) Coarse aggiégates - Nil (absorbed moisture aso nil)
2) Fineaggregates- Nil
v) Seveanayss
1) Coarseaggregate:
IS Sievesizes Anaysisof Percentage of Remiarks
iInmm coarse aggregate| different fractions
fraction
I Il I 1 _jCombined [Confirming of
(60%) | (409%0).1/ (100%) table 2 of
1S 383
20 100 100 60 | 40 100
10 0 71.2 0 | 285 28.5
4.75 9.40 3.4 3.7
2.36 0
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2) Fineaggregate: Conforming to grading zonel
3) Designconsiderations:
Table 1: From IS 10262: Maximum w:aier content per cubic meter of concrete:

Sr. Nominal Maximum Size\ | Maximum water
No of aggregatein mm content in kg
1 1Q 208

2 20 186

3 30 165

Table 2: Fronivl S 10262; Volume of Coarse Aggregate per UnitVolume of
Total Aggregete:

Sr.No (| Nomina Maximumsize | Volume of coarse aggregate per unit
of\aggregatein mm volume of total aggregate for different
zone of fine aggregate
Zonel | Zonell| Zonelll | ZonelV
1 10 €.50 0.48 0.46 0.44
2 20 0.66 0.64 0.62 0.60
3 30 0.75 0.73 0.71 0.69

Table 3: From IS 456, Different &¢osure conditions for reinforcedconcrete

Exposure | Minimum cement’; Maximumwater | Minimum grade
content (kg/in) gement ratio of concrete
Mild 300 0.55 M20
Moderate 300 0.50 M25
Severe 320 0.45 M30
Very Severe 340 0.45 M35
Extreme 360 0.40 40

B) Enlist thefactorsinfluencing concrete mix design arid explainin detail .[ 5]

Q5) @ Describe the cold and hot weather concretirig. [6]
[6]

[6]

b) Discuss the self-compacting concrete( SCC) with its advantages.
c) Describe the types of vibrators used for comipaction of concrete.

OR
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b)

Q7) 8

b)

Q8) g

b)

[6352]-3

Write short note on: [12]
)  Roller compacted concrete

i)  Under water concreting

i)  Ready mix concrete

Explain the ferrgcementiechnology with its applications. [6]

Define durahitity of concrete. Explainitssignificance and discussfactors

affecting the durability of concrete. [6]

What de’you-mean by retrofitting of concrete and explain use of fiber

reintorced palymer concrete for retrofitting. [5]

Write short note on Carbonation of concrete. [9]
OR

Wirite short note on: [6]

)  Sulphate attack on concrete
i)  Chloride attack on concrete

Explainin detail corrosion monitoritig techniques of reinforcement and

preventive measures agaifist corrosion. [9]

Definethe term permedbiiity of concrete. What measures should betaken

to reduce permeability Of cancrete? [9]
4



