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(*) Instructions to candidates: \

1) Answer Q.1, Q.2, Q.3, Q.4, Q.5 OR Q.6, Q.7 OR Q.8
2) Figures to the right indicate full marks.

3) Use of scientific calculator is allowed

4) Use suitable data where ever required

Q.1) a) Draw the flow diagrams for wet and dry process of manufacture of cement

and explain the same. : [6 marks]
OR

b) Explain the advantages of using plasticizers and super plasticizers in

making concrete. [6 marks]

Q.2) a) Explain the method of finding the flexural and split tensile strength for

concrete. [6 marks]
OR

b) Describe the following tests for concrete: (i) Flow test (ii) slump test

[6 marks]

Q.3) a) Differentiate between high performance concrete and geo-polymer concrete.

[6 marks]
OR
b) Explain the Sulphur infiltrated concrete in detail [6 marks]
Q.4) a) Explain transportation and placing procedureéin concrete [4 marks]
OR &
b) Write short note on Shotcrete. [4 marks]

Q.5) a) Using Indian Standard recommended guidelines, design a concrete mix for

a structure to be subjected to the mild exposure conditions for the following
requirements:

i) Design Stipulations



Characteristic strength at 28 days — 25MPa, Maximum nominal size of

aggregate —20mm, aggregate type is Angular (crushed)
is Medium (50mm - 75mm slump. Degree of

zone of sand is II.

ii) Characteristics of the Materials

Cement: Type of cement is OPC, its specific gravity is 3.15 and its Bulk
density is 1450kg/ms3.

, Degree of workability
quality control is good, Grading

Aggregate Fine Aggregate Coarse Aggregate T
Specific Gravity 2.64 2.84

Bulk Density (kg/m3) 1700 1800

Free Surface Moisture | 2.0 1.0

Fine Modulus 2.2 6.0

Calculate Target Mea

Contents.

b) From the above Q S a, usin

Aggregates & Coarse Aggregates.

c) What is the effect of Water - Cement Ratio on concrete strength &

workability?

a structure to be subjected to the m

requirements:
i) Design Stipulations

OR

n Strength, Water-cement ratio, Water & Cement

[6bmarks]
g same data Calculate Quantity of Fine
[4 marks]

[4 marks]

Q.6) a) Using Indian Standard recommended guidelines, design a concrete mix for
ild exposure conditions for the following

Characteristic strength at 28 days - 20MPa, Maximum nominal size of

aggregate ~20mm, aggregate type is Angular (crushed)
is Medium 80 mm slump. Degree of quality control is

sand is I.

ii) Characteristics of the Materials

Cement: Type of cement is OPC, its-s

density is 1450kg/m3.

» Degree of workability
good, Grading zone of

pecific gravity is 2.95 and its Bulk

Aggregate Fine Aggregate Coarse Aggregate
Specific Gravity 2.58 2.89
| Bulk Density (kg/m3 | 1500 | 1440
Free Surface Moisture | 2.0 ) 1.0
Fine Modulus 2.2 6.0 |

Calculate Target Mean Stren

Contents.

b) From the above Q 6 a, usin

Aggregates & Coarse Aggregates.

¢) What is the procedure of Trial Mixes when using a Designed Mix?

gth, Water-cemefrf ratio, Water & Cement

[6marks]

g same data Calculate Quantity of Fine

[4 marks]
[4 marks]
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Q.7) a) Define Durability. Explain impact of w/c ratio on durability. [6 marks]

b) Write a short note on selection on repair cracks. [4 marks]
c) Explain in detail corrosion of Reinforcement. [4 marks]

OR
Q.8) a) What is micro cracking? How does they occurs? [6 marks]
b) Explain any three conventional methods of global retrofitting of RC
structures. [4 marks]
c) What are the factors affecting durability of concrete? [4 marks]

kkkhkkhhhhrkhhkkhhkkhhixrhdtrhhhrhkhhhirhd

Table L asnmed Standard Devintion Table 2 Maximum Water Content per Cubic
oot Ll 0 B Metre of Concrete for Nominal
St Grade of Assumed Standard Deviation Maximum Size Of Aggregate
No. Concrete N/mm?
m ® ® (Clauses 4.2, A-5 and B-5)
i M 0 €
13 M :5} - 38 N Nominal Maximum Maximum Water
No. Size of Aggregate Content "
) M 20} . ’
iv) M25 ‘ mm kg
) M30 3
v\:) M3s (1) (2) ( )
vii) M40 "
o ) 10 208
e iso i) 2 186
X) M35 i - C40 165
Table No. 1 Table No. 2
Step 5 Durability Criteria as per IS 436- 2000

For Sand of Zone +1.50 for Zone |
L&V ' AS0forZone I | d [ mokgm | 00 | - | 300kgi

' - 3.0 for Zone IV |
e ; Noderate | 240k | 040 | W15 | 300kgi? | 050 | WIS
by 0.1 Seere | 20kgint | 050 | H20 | 300k | 045 | 130
(25 mm slump) 1
el 0 y e | 20g6 0.5 | WD | Sakg? 045 |
Coy0.5. ene | 10k | 040 | A5 | I0kgm | 040 | 440
Table No. 3 Table No. 4



Step j Table 3 Volume of Coarse Aggregate per Unit
' Volume of Total Aggregate for Different
Zones of Fine Aggregate
(Clauses 4.4, A-T and B-T)

Etine the ai content for mainumsize of aggregate wsed

- » St Nominal  Volume of Coarse Aggregate” per Unit
SRy e No.  Maximum Volume of Total Aggregate for

Size of Different Zones of Fine Aggregate
Agpregate e AL

N
mm ZonelV Zonelll Zonell Zonel
@ @ @ &

SN R )10 050 048 0ds 0
‘ i) 0 066 06 08 06

i) i i) 40 075 07 071 069

Table No. 5
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28 day Compressive Strenth of Concrete, Nfmm?
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Figure No. 1



