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Answer @l or Q2;, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Figdresto thexright indicate full marks.

Néat diagrams must be drawn wherever necessary.
Use of nor’ programmable calculator is allowed.

Your ardswers will be valued as a whole.

If necessary assume suitable data and indicate clearly.
Useof 1S codes 10262, 456 is not allowed

Explain the compressive strength-of concrete. How it is determined in
|aboratory. [6]

State the various types of hen-destructive tests carried on hardened
concrete. Explain ultraspnigpulsevelocity test withitslimitations.  [6]

Explain therel ationshipdegtwesan compressive strength and tensile strength

of concrete. [6]
OR

Explain rebound hammer test with itslimitations. [6]

Define creep of coricrete. What are the factors affecting on. efeep of

concrete? [6]

Explain the stress-strain relationship of concrete gt neat'sketch.  [6]

What do you mean by concrete mix design?¥Vhat are the objectivesin

mix design? [6]

Explain the factors affecting the concrétevix gesign. [9]

Explain DOE method of concrete mix design, [6]
OR
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Q4) @ Using IS code method design a conerete for grade M35 for following

data: [13]

Par ameter Details

Gradedesignation . M35

Standard deviations : 5.00

Factor based oncthegrage of concrete. X . 6.50

Type of cemexit . OPC 53 grade

conforming to Is 8112

Workability ;75 mm(slump)

Exposuré-conditions Very severe(for RCC)

Degreeof supervision . Good

Maxiynunaeement content . 450 kgfim?®

Type of‘aggregate . Angular coarseaggregate

Specific gravity of cement . X 1)

Specific gravity of coarse aggregeteand fine ;. 2.70

aggregate

Water absorption of coarse aggregate . 0.50%

Water absorption of fine aggregaie : 1.00%

Free surface moisture for coarse,aggrégate Nil

Free surface moisture for fine-aggregate Nil

Sieve Analysis

Coarse aggregate

Analysisof'cozarselPercentage of different fraction

ISSieve| aggregatefraction

(mm) I I I I Combined | Remarks
(50%) | (50%) | (100%)

20 100 160 50 50 100 Canforming

10 2.80 78.30 14 39.15 | 40.5% to'table 7 of

4.75 0 8.70 0 4.35 435 1S 383

Fine aggregate : Conforming to grading Zone . 6f Taldle9 of 1S 383
Water content per m3 of concrete for 50mpTslump’ :

Sr. | Nomina maximum size of aggregate(_ ') Maximum water content
No. (mm) (kg/m3)

1) 10 208

Ii) 20 186

Ii) 40 165
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b)

Q5) 8
b)

c)

Volume of coar se aggregate per uftit volume of total aggregate for
water cement/water-cementitiods,material ratio of 0.30 :

Sr. | Nominal maximum | Volumé of coarse aggregate per unit volume
No.| sizeof aggregate of total aggregate for different zones of fine
(mm) eggregate
Zonelll Zonell Zonel
) 10 0.56 0.54 0.52
Ii) 12.5 0.58 0.56 0.54
iii) 20 0.68 0.66 0.64

Approxirnate aif’content

Sr. } \Wemipatmaximumsizeof | Entrapped air, as % of volum of
Ng: aggregate (mm) concrete

) 10 1.0

i) 12.5 0,8

iii) 20 0.5

Mynimum cement content, maximum W/Crand minimum grade of
goncrete for different exposureswith nosinal weight aggregates of
20 mm nominal maximum size.:

Sr. Exposure | Minimum.cement-Maximum| Minimum grade of
No. content (kg/ms) WI/C concrete

) Mild 300 0.55 M20

1) Moderate 300 0.50 M?25

Iii) Severe 320 0.45 M30

V) Very severe 340 0.45 M35

V) Extreme 360 0.40 M40

What do you meamby: [4]
)  Meanstrength

i)  Variance

i)  Standard deviation
Iv) Coefficient of variation

Describe the types of vibrators used fof.Lompaction of concrete.  [6]

What islight weight concrete? How it'can beachieved in practice? [6]

Describe the cold and hot weather concreting. [6]
OR
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Q6) a)

b)

Q7) 8

b)

Q3) a)
b)

Write ashort note on : [8]
1)  Fiber reinforced concrete

i)  Geo-polymer concrete

Enlist special conereting techniques? Explain under water concreting. [5]

Explain the fefrogementtechnol ogy with its applications. [5]

Explaia‘the durability of concrete? What effect the water- cement ratio
makesan durability? [9]

Write shofnote on [12]
)  Sulphate attack on concrete
i) ~_Chloride attack on concrete
fiy Carbonation of concrete
OR
What are the symptoms and tiagnosis-of distress of concrete? [5]

Explainin detail corrosion rnonitoring techniques of reinforcement and
preventive measures agairist corrosion. [6]

What do you meant/y vetrofitling of concrete and explain use of fiber,
reinforced polymer Concretefor retrofitting. [6]
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