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Anna University Exams Nov / Dec 2017 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 5th Semester BE/BTECH 

CE6505 DESIGN OF REIFORCED CONCRETE ELEMENTS 
Important Note : Study Similar Problem also. 

Unit I 
1. A R.C. beam of rectangular cross section is required to resist a bending moment of 120 KN-M at Service 

State. Design the suitable dimensions of the cross section and reinforcement for the balanced sections. 
Take the effective depth as twice the width. Assume M 20 grade concrete and Fe 415 grade steel. Adopt 
working stress method? 

2. A reinforcement concrete beam section of size 300x700 mm effective depth is reinforced with 3 bars of 
20 mm diameter in tension. Determine the moment of resistance and the maximum stresses induced in 
the materials using working stress method? 

3. Design a rectangular RC beam in flexure and shear when it is simply supported on masonry walls 300mm 
thick and 5m apart (centre to centre) to support a distributed live load of 8 KN/m and a dead load of 
6KN/m in addition to its own weight. Materials used are M20 grade of concrete and Fe415 steel bars. 
Adopt working stress method of design. 

4. Derive the expressions for the depth of Neutral axis and Moment of resistance of Rectangular Singly 
reinforced balanced beam section under flexure and obtain the design constants K, j and Q for M 20 
grade concrete and Fe 415 grade steel. Use working stress method. 

5. Determine the moment of resistance of a singly reinforced beam 160X300mm effective section, if the 
stress in steel and concrete are not to exceed 140N/mm2 and 5N/mm².effectve span of the beam is 5m 
and the beam carries 4 nos of 16mm dia bars. Take m=18.find also the minimum load the bam can carry. 
Use WSD 

6. The floor of hall measure 16m x 16m to the faces of the supporting walls. The floor consists of three 
beams spaced at 4m centre to centre, and the slab thickness is 120mm. The floor carries an udl of 
5KN/m2 , inclusive of the floor finishes. Design the intermediate beam. Use M15 and M.S. grades. Design 
the section. Take width support=500mm 

Unit II 
1. Design a reinforced beam of rectangular section using the following data:  

Effective span = 5m, 
Width of the span = 250mm,  
Overall depth= 500mm,  
Service load (D.L+ L.L) = 40 KN/m2  
Effective cover = 50mm Materials: use M20 concrete and Fe415 steel bars 

2. Identify the depth of neutral axis and ultimate moment of resistance of T beam section for the following 
data Flange width = 800 mm, Flange thickness = 150 mm, Web width = 300 mm. Effective depth = 420 
mm. Area of tension reinforcement = 14701 mm2. Assume = M 25 grade concrete and Fe 415 grade steel. 

3. Analyze and design a R.C. slab for a room having inside dimensions 3 m x 6 m. The thickness of 
supporting wall is 300 mm. The slab carries 100 mm thick lime concrete at its top, the unit weight which 
may be taken as 19kN/m. The live load on the slab may be taken as 2.5 kN/m. Assume the slab to the 
simply supported at the ends. Use M 15 grade concrete and MS grade steel. 

4. Compute the design of a two-way slab for an office floor of size 3.5mX4.5m with discontinuous and 
simply supported edges on all sides with corners prevented from lifting and supporting a service load of 4 
KN/m2. Adopt M20 grade concrete and Fe415 steel bars. 

5. A Singly reinforced beam is to be designed over an effective span of 5m to support a design service load 
of 8 KN/m2. Adopt M20 grade concrete and Fe415 HYSD bars and outline the beam to satisfy the collapse 
and serviceability limit states. 

6. Interpret the details and design a doubly reinforced beam to carry a super-imposed load of 60kN/m. The 
overall depth and width of the beam are restricted to 840 mm and 300 mm respectively. The beam has a 
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clear span of 5 m and a bearing of 50 cm on each end. Take σcbc=5 N/mm , σst=140 N/mm and m=18. 
Draw the reinforcement details. 

Unit III 
1. Determine the depth of neutral axis and ultimate moment of resistance of T beam section for the 

following data:  
Flange width = 800 mm,  
Flange thickness = 150 mm,  
Web width = 300 mm. 
Effective depth = 420 mm. Area of tension reinforcement = 14701 mm2 . Assume = M 25 grade concrete 
and Fe 415 grade steel. 

2. Design a R.C. slab for a room having inside dimensions 3 m x 6 m. The thickness of supporting wall is 300 
mm. The slab carries 100 mm thick lime concrete at its top, the unit weight which may be taken as 
19KN/m. The live load on the slab may be taken as 2.5 KN/m. Assume the slab to the simply supported at 
the ends. Use M 15 grade concrete and MS grade steel 

3. A beam of rectangular section 300 mm width and 500 mm effective depth is subjected to factored 
moment of 175 kN-m, factored shear force of 25 kN and factored twisting moment of 10kN-m. 
Determine the area of reinforcement to resist the above forces. Use M20 grade concrete and Fe 415 
grade steel. 

4. Calculate the development length of 10 mm diameter bars in M25 concrete if the steel is (a) Mild steel 
with s σ = 230 N/mm2, (b) Tor steel with s σ = 415 N/mm2. (ii) Give some examples for structural 
elements, which will be subjected to torsional moment. (iii) Discuss whether development length will be 
different for bars in tension and compression If yes, elaborate. 

5. Design the transverse reinforcement using 2-legged stirrups of 10 mm diameter for the following data:  
Size of the beam : 300 mm x 600 mm  
Factored torsion : 45 kN-m  
Factored shear : 95 kN  
Torsion reinforcement: 4 numbers of 20 mm diameter;  
Reinforcement on compression face: 2 number of 12 mm diameter; Clear cover on all four sides (beyond 
the stirrups): 15 mm; Material used: M20 grade of concrete and Fe 415 steel bars 

6. A simply supported RC beam of size 300 x 500 mm effective is reinforced with 4 bars of 16 mm diameter 
HYSD steel of grade Fe415. Determine the anchorage length of the bars at the simply supported end, if it 
is subjected to a factored force of 50 KN at the center of 300 mm wide masonry support. The concrete 
mix of grade M20 is to be used. Draw the reinforcement details 

Unit IV 
1. Design the longitudinal reinforcement in a short column 400mm x 600mm subjected to an ultimate axial 

load of 1600 kN together with ultimate moments of 120 kN-m and 90kN-m about the major and minor 
axis respectively. The reinforcements are distributed equally on all four sides. Adopt M20 grade concrete 
and Fe415 steel bars. 

2. A circular column, 3m high is effectively held in position and restrained against rotation at both ends. 
Design the column, to carry an axial load of 750 kN, if its dia is restricted to 350mm. Use M25 and Fe 500 
grade 

3. Design of short column subjected to biaxial bending. Determine the reinforcement for a short column for 
the following data. Column size: 400mmx600mm, Pu=2000kN Mux= 160kN, Muy=120kN.Use M20 grade 
concrete and Fe415 grade steel. 

4. Design a biaxial eccentric loaded braced circular column deforming in single curvature for the following 
data: Ultimate load=200kNUltimate moment in longer direction at bottom Mux1=178 kNm and at top 
Mux1= 128kNm.Ultimate moment in shorter direction at bottom Muy1= 108 kNm and at top Muy2= 
88kNm. Unsupported length of column = 9m.Effective length in long direction lex=8m.Effective length in 
shorter direction ley= 5.8m.Diameter of column = 550mm.Use M25&Fe415. 
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5. Design the reinforcements required for a column which is restrained against sway using the following 
data. Size of column =530x450mm, leff=6.6m unsupported length = 7.70m. Factored load 
=1600kN.factored moment about major axis = 45kNm at top and 30knm at bottom. Factored moment 
about minor axis =35kNm at top and 20kNm at bottom. Use M25 grade concrete and Fe500 grade HYSD 
bars. Column is bent in double curvature and reinforcement is distributed equally on all the four sides of 
the section 

6. Design the reinforcement in a circular column of diameter 350mm with helical reinforcement of 8mm 
diameter to support a factored load of 1400kN. The column has an unsupported length of 3.5 m and is 
braced against side sway. Adopt M20 grade concrete and Fe415 steel bars 

Unit V 
1. A rectangular column of size 300x450mm transmits a limit state load of 600kn at an eccentricity of 

150mm about the major axis. Design a suitable isolated footing for the column by the limit state concept. 
Safe capacity of soil is 200kn/m2. Use M30 &Fe415. 

2. Design a combined footing for the two columns at a multi‐storey building. The columns of size 
400x400mm transmit a working load of 300kn each and they are spaced at 5m centres. The safe bearing 
capacity of soil at site is 200kn/m2. Adopt M20 & Fe415. Sketch the details of reinforcement in the 
combined footing. 

3. Design an isolated square footing for a column 500mm x 500m transmitting a load of 600KN and a 
moment of 30 KN‐m. The SBC of soil is 1230 KN/m2 . Use M15 grade concrete and M.S. grade –I bars. 
Draw the reinforcement details 

4. A rectangular column of size 300mmx450mm transmits a limit state load of 600KN at an eccentricity of 
150mm about the major axis. Design a suitable isolated footing for the column by the limit state concept. 
Safe capacity of soil is 200KN/m2.Use M30 concrete and Fe 415 steel. 

5. Design a combined footing for the two columns at a multi‐storey building. The columns of size 
400mmx400mm transmit a working load of 300KN each and they are spaced at 5m centres. The safe 
bearing capacity of soil at site is 200KN/m2. Adopt M20 grade concrete and Fe415 grade steel. Sketch the 
details of reinforcements in the combined footing 

6. Design a suitable footing for a R.C. column of size 300x500mm. Supporting a factored axial load of 
1500KN. Assume safe bearing capacity of soil as 200KN/m2. Adopt M20 grade and Fe415 grades. Sketch 
the details at reinforcements in footings. 
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