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1.
Explain the manufacture of Portland cement by:

a)  Wet process
b)  Dry process

2.a)
Can the aggregate crushing value be taken as measure of aggregate strength? Explain the same.

b) Describe the laboratory test to determine the aggregate crushing value.

3.a)
Define the term Workability? Explain its significance.

b)
How the workability of concrete is to be adjusted according to the size of the aggregate and reinforcement particulars in RCC work?

4.a)
What do you understand by Bond strength of concrete. Explain the aggregate-cement bond strength.

b) How is high strength concrete different from normal concrete? How is it produced in the field?

5.a)
How do you perform split tensile test on a concrete cylinder in laboratory?

b) Explain the flexural test on concrete beam for determining modulus of rupture.

6.
What are the different methods of post tensioning system explain them in detail along with neat sketches.

7.a)
A concrete beam of 9m span 120mm wide and 300mm deep is prestressed by a 
cable with cross-sectional area of 200mm2. The cable profile is parabolic with an 
eccentricity of 50mm above the centroid of the section at supports and 50mm 
below at mid span. If the cable is tensioned from one end only, estimate the 
percentage loss of prestress in the cable due to friction. Assume coefficient of 
friction as 0.35 and wobble coefficient = 0.0014 per m 



  b)
A prestressed concrete beam of rectangular section 125mm wide and 300mm 
deep is prestressed by 6 wires of 6mm diameter provided at an eccentricity of 
50mm. The initial stress in the wires is 1200N/mm2. Find the loss of stress in steel 
due to creep of concrete. 


Take ESteel = 210 kN/mm2 EConcrete = 30 kN/mm2 and creep coefficient = 1.4
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8. 
A class 2 post-tensioned concrete beam is simply supported over a 10m span. The characteristic load consists of a single 100kN force at midspan.  The characteristic compressive strength is 50 N/mm2 and the unit weight of concrete is 23kN/m3.  The beam is of uniform section having the following properties A= 120,000mm2, Z1 (bottom) = 19 (10)6 mm3, Z2 (top) = 21,7(10)6 mm3, determine the service condition that 

a) the minimum effective prestressing force required and the corresponding midspan tendon eccentricity.

b) the maximum effective prestressing force that may safely be used and the midspan tendon for the face.
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1.a)
“The rate of cooling influences the degree of crystallization and the size of the crystal of the Clinker”. Explain in detail the above sentence with reference to manufacture of Portland cement.

b) Discuss how the quality of Clinker influences the resulting properties of cement

2.a)
Distinguish between Aggregate crushing value and Aggregate abrasion value

b) Describe Devals Attrition test to determine the abrasion value of coarse aggregate

3.a)
What is the effect of mixing time and temperature on workability.

b) Discuss the various factors which influence the workability of fresh concrete

4.a)
What do you understand by curing of concrete? What is its importance?

b) Explain different methods of curing fresh concrete.

5.a)
Explain the effect of Height/Diameter ratio on strength of concrete. What is the correction factor for this.

b) Compare ‘Centre point Loading Test’ and ‘Third point loading Test’ for flexural strength of concrete.

6.a)
What are the advantage and limitation of PSC over RCC.

b)
What are the advantages of using Highstrength steel and high strength concrete in PSC members.

7.
A prestressed concrete beam of rectangular section carries a uniformly distributed load of 10 KN/m over a span of 10 m including its self weight.  Design the section if  (ck =  40 

                  Mpa   And  (p  =  1500 Mpa.
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8.
A prestressed concrete beam spanning 9m and having cross section of         200mm x 350mm is prestressed with a straight cable having cross sectional area of 350mm2 
located at an eccentricity of 55mm. If the initial stress in the cable is 1080MPa, 
calculate the percentage loss of stress.


(a)
If the beam is pretensioned and 


(b)
if the beam is posttensioned. 


Assume the following data.

(i) Relaxation of stress in steel = 5% of the initial stress 

(ii) ESteel = 206 kN/mm2 and  EConcrete = 33 kN/mm2 


(iii)
Shrinkage of concrete      =   
310 x 10-6  for pretensioned beam and






    =
200 x 10-6  for post tensioned beam





(iv)
Ultimate creep strain       =   
46 x 10-6 mm/mm per MPa for pretensioned 


of concrete


beam 






    =
27 x 10-6 mm/mm per MPa for post 









tensioned beam


(v)
Anchorage slip = 2 mm


(vi)
Friction coefficient for wave effect = 0.0015 per m


(vii)
Coefficient of friction = 0.60
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1.a)
Discuss the chemical composition of ordinary Portland cement.

b)
What are the Indian Standard specifications as per I.S. 269-1989 for 33 grade ordinary Portland cement with respect to chemical requirements.

2.a)
Distinguish between Aggregate impact value and Abrasion value.

b) Describe Los Angeles abrasion test to obtain abrasion value.

3.a)
Explain how workabililty can be modified using admixtures.

b) Explain how surface texture and grading of aggregates influence the workability of fresh concrete.

4.a)
Explain in detail how the quality of mixing water influences the strength of concrete.

b) What precautions are necessary in the field in choosing a right quality of mixing water in preparation of concrete.

5.a)
Describe the laboratory test procedure for conducting compression strength test on concrete cylinders.

b) Discuss the relation between cube compressive strength and cylinder compressive     strength.

6.a)
What are General principals of prestressing?

   b)
Explain in detail about pretressing and post tensioning.

7.
A prestressed concrete beam of rectangular section is 150mm wide, 375 mm deep is simply supported over a span of 8 m.  The beam is concentrically prestressed by a cable carrying an effective prestressing force of 337.50 KN.  The beam supports an all inclusive load of 8 KN/m.  Compare  the principle tensile stresses induced in the beam with  and without the prestress at the support section.  
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8.
A post-tensioned concrete beam with a cable of 24 parallel wires having total cross sectional area 860mm2 is tensioned with 2 wires at a time. The cable is having zero eccentricity at the ends and 150mm at the centre is on a circular curve. The span of beam is 9m. The cross-section of the beam is 220mm wide and 450mm deep. The wires are to be stressed form one end to a value of f1 to overcome frictional loss and then released to a value of f2, so that immediately after 
anchoring an initial stress of 850MPa would be obtained. Calculate the stresses f1 
and f2 and the final design stress in steel after all losses, using the following data.


i)
Coefficient of friction = 0.65


ii)
Friction coefficient for wave effect = 0.004 per m 


iii)
Anchorage slip = 1.7mm

 
iv)
ESteel = 207 kN/mm2 and  EConcrete = 32 kN/mm2 


v)
Shrinkage of concrete = 0.0003


vi)
Relaxation of stress in steel = 4% of the initial stress.
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1.a)
Discuss in detail how the chemical composition of cement affects its strength and setting properties. 

b) Explain the difference between Natural and Artificial cement.

2.a)
What is the significance of abrasion value of aggregate?

b) Describe the Dorry’s abrasion test. Explain how the hardness is calculated.

3.a)
Define the term workability as given by road research laboratory. 

b) Ennumerate the various field tests available for measurement of workability of   fresh concrete. Explain any one method in detail.

4.a)
What do you understand by creep of concrete and explain the phenomenon. 

b) Explain different rheological approaches for illustration of creep of concrete.

5.a)
Explain the ‘Ring Tension Test’ for measuring Tensile Strength of Concrete.     Compare it with Split tension test.

b)  Discuss the various factors that affect the results of strength tests.

6.
Write notes on:-


a)  Hoyer system


b)  Fresyssinet system


c)  Magnet system.

7.
A prestressed concrete beam of rectangular section 180 mm wide and 350 mm deep is simply supported over a span of 10 m.  The beam is concentrically prestressed by a cable carrying an effective prestressing force of 325 KN.  The beam carries an all  inclusive load of 9 KN/m.  Find  the principal tensile stress at the support section.





 In case the cable has a parabolic profile with an eccentricity of 125 mm at the centre of span. The eccentricity being zero at the supports. Find the percentage reduction in the principal tensile stress at the support section.
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8.
A prestressed concrete beam of span 14m is of rectangular section 

320mm x 600mm. The beam is provided with parabolic cables and having an eccentricity of100mm at mid span and zero at ends. The cable consists of 20 wires of 7mm diameter. The initial stress in wires is 1075 Mpa. Find the total percentage loss at mid spans,


(a)
If the beam is pretensioned and 


(b)
if the beam is post tensioned.


Take




(i)
ESteel = 210 kN/mm2 and  EConcrete = 35 kN/mm2 


(ii)
Shrinkage of concrete      =   
300 x 10-6  for pretensioned beam and






    =
200 x 10-6  for post tensioned beam





(iii)
Ultimate creep strain       =   
47 x 10-6 mm/mm per MPa for pretensioned 


of concrete


beam 






    =
28 x 10-6 mm/mm per MPa for post 









tensioned beam


(iv)
Relaxation of stress in steel = 3% of the initial stress 


(v)
Anchorage slip = 2 mm


(vi)
Coefficient of friction = 0.55


(vii)
slope of cables at ends = 1 in 22


(viii)
Friction coefficient for wave effect = 0.0014 per m



+ + + + +

Set No.


1





Set No.


2





Set No.


3





Set No.


4








