
VELALAR COLLEGE OF ENGINEERING AND TECHNOLOGY 

(An Autonomous Institution, Affiliated to Anna University, Chennai) 

Semester Examinations –April/May 2019(Model question paper) Regulations-2016 

Programme: BE – CIVIL Semester: 6 Max. Marks: 100 Duration 3 Hrs 

Course Code & Title: 16CET61 DESIGN OF REINFORCED CONCRETE AND BRICK 

MASONRY STRUCTURES 

(Use code books IS456-2000,IS3370-2009,IS1905-1987 Design Charts and Relevant Tables of SP16) 

Knowledge 

Levels (KL) 

K1 - Remembering K3 - Applying K5 – Evaluating 

K2 - Understanding K4 – Analysing K6 – Creating 

 

Part A - Answer ALL Questions.                    10 x 2 = 20 Marks 

No

. 
Question KL 

1. Distinguish between Active and Passive earth pressure. K4 

2. Why counterforts are provided in counterfort retaining wall? K1 

3. Justify cover domes for a circular water tank is economical than a flat cover slab. K4 

4. Discuss uplift pressure is critical on the floor of the underground water tank. K2 

5. Define column head. K1 

6. List the classification of staircase. K1 

7. Describe yield line theory. K2 

8. State the principle of virtual work. K1 

9. Identify the purpose of providing a lateral support in a Masonry structure. K2 

10. What is meant by Slenderness ratio of a masonry wall? K1 

Part  B - Answer ALL Questions.                    5 x 16 = 80 Marks 

No Question Marks KL 

11. (a) Design a cantilever retaining wall to retain earth embankment 4.5m above 

ground level. The density of the earth in 18kN/m
3
 and its angle of repose is 

30º.The Embankment is horizontal at its top. The safe bearing capacity of 

soil may taken as 200kN/m
2
 and the coefficient of friction between soils 

and concrete is 0.5.Use M20 concrete and Fe415 grade steel reinforcement. 

16 K6 

OR 

 (b) Design the vertical stem of a Counter fort Retaining Wall if the height of 

the wall above the ground level is 5.5m. The SBC of the soil 

=180KN/m
2
.Unit weight of back fill = 18KN/m

3
. Angle of internal friction 

ф = 30
o
.Spacing between counter forts=3m. Coefficient of friction between 

soils and concrete is 0.5. 

16 K6 

 

12. (a) Design an underground water tank of size 8mx3mx3m for the following 

data. Type of Soil: Submerged sandy soil with density=16KN/m
3
 and Angle 

of internal friction ф = 30
o
.The water table can rise up to ground level. 

16 K6 



Design the side walls of the tank. 

OR 

 (b) A reinforced concrete dome of 6m base diameter with a rise of 1.25m is to 

be designed for a water tank. The UDL live load including finishes on dome 

may be taken as 2KN/m
2
.  Adopting M20 concrete and Fe415 grade steel, 

design the dome and the ring beam.                 

16 K6 

 

13. (a) Design a dog legged stair for a building in which the vertical distance 

between the floors is 3.6 meter. The stair hall measures 2.4 x 5 meter (inner 

dimensions) the live load on the stair is 3kN/m
2
. Adopt M20 Grade 

concrete and Fe415 Grade steel. 

16 
K6 

OR 

 (b) Design an interior panel of a flat slab for a live load of 5KN/m
2
. The panel 

size is 6mx6m.The diameter of the column is 500mm. Drops may be 

provided. Use M20 and Fe415 Steel. Sketch the details of reinforcement 

16 K6 

 

14. (a)

(i) 

Derive the expression for calculating the ultimate moment for a simply 

supported square slab. 
8 K2 

 (ii) Derive the expression for calculating the ultimate moment for a fixed 

supported triangular slab. 
8 K2 

OR 

 (b) Design a rectangular slab of size 4mx6m which is simply supported along 

the edges and has to carry a service live load of 4KN/m
2
. Assume 

coefficient of orthography as 0.75.Use M20 concrete and Fe415 steel. 

16 K6 

 

15. (a) Explain the design procedure to design axially and eccentrically loaded 

brick walls  
16 K2 

OR 

 (b) Design a brick column of height 3.5m to carry an axial load of 150KN. The 

width of brick column is limited to 460mm for architectural reason. Adopt 

cement lime mortar of proportion 1:1:6 and first class brick with 10 N/mm
2
. 

Strength of the column may be taken as tensed restrain. 

16 K6 
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