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III B. Tech I-Semester Supplementary Examinations, November-2004

STRUCTURAL ENGINEERING –I (RCC) DESIGN AND DRAWING

 (Civil Engineering)

Time: 3 hours





Max. Marks: 80                             

i) Answer one question from part -A and three questions from part- B 

ii)Use of IS: 456-1978/IS: 456-2000 & SP16 is permitted

iii) All the problems are to be solved using limit state method of design of RCC

    structures 

iv) Assume any missing data suitable and state cleary.  

---






Part-A 
(32 Marks)

1.a)
A rectangular column 450mm ( 600mm transfers a dead load of 880kN and a live load of 1420 kN without any moment and there is no over burden. The size bearing capacity of soul is 140kN/m2.  Use M20 grade concrete and Fe 415 steel.  Design both the column and rectangular footing to support the column.

   b)
Draw plan and sectional elevation through column and footing.

OR

2.a)
Design a rectangular slabs ( supported as all four edges) over a class round of size 4.8m  ( 6.2m. Two adjacent edges of slab are discontinuous and the remaining two are continuous.  A finishing surface of cement concrete of 

20 mm shall be provided over the slab.  The slab shall be used for a class room floor.  Use M 20 grade concrete and Fe 415 grade steel. 

    b)
Draw plan and section of the slab showing reinforcement details.     
 

PART-B

(3(16 = 48 Marks)

3.a)
Write short notes on i) Workability of concrete ii) Nominal mix concrete.

   b)
State and explain the factors influencing strength of concrete.

4.a)
Compare the working stress method of design and limit state method of design of R-C structures.

b)
Write a note on characteristic strength, characteristic loads and partial safety factors.

5.a)
Derive from fundamentals the expressions for area of stress block 0.36 fCK x4 and depth of centre of compressive force from the extreme fibre in compression 0.42 x4 

b)
A rectangular R.C beam section is of (200mm( 500mm) over all size.  It is reinforced with 4 nos 25mm diameter buss in compression at an effective cover of 50mm.  Determine the area of tension reinforcement needed to make the beam section fully effective.  What then would be the moment of resistance?  Use M-15 concrete and Fe-250 steel.  Adopt limit state method of design.
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6.
A tee-beam section has the following data 

a) effective width of flange = 2000mm

b) thickness of flange  = 150 mm

c) width of rib = 300mm

d) effective depth =1000mm 

Calculate the balanced moment of resistance and corresponding area of steal required i) Use M-15 concrete and Fe-250 steel ii) Use M-15 concrete and fe-415 steel.  Calculate what percentage of steel is saved when fe-415 steel is used.

7.a)
Explain the various types of shear failure in RC beam with the help of neat sketches.

b)
A simply supported beam 300 mm wide and 600 mm effective depth carries a uniformly distributed load of 70 kN/m including its own weight over an effective spear of 6m.  The reinforcement consists of 5 bars of 25 mm diameter.  Out of these, two bars can be safely bent up at 1m distance from the support.  Design the shear reinforcement in the beam.  Sketch the details of reinforcement.
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              Part-A
(32 Marks)

1.a)
Design a spirally reinforced circular column of 400 mm diameter subjected to a factored load of 1400 kN.  The column has an unsupported length of 3.4m and is braced against side sway.  Use M20 concrete and Fe 415 steel.  Also design a circular footing to support the above column.  Take safe bearing capacity of soil as 150 kN/m2.

b)
Draw the plan and sectional elevation of the column and footing showing reinforcement details.   

OR

2.
A hall measures 9m ( 6m from inside, and has walls 300mm thick.  Design a suitable RC T-beam roof to carry a superimposed load of 2kN/m2.  Use M-15 concrete and Fe 415 steel.

a) Draw longitudinal section of the beam showing the reinforcement details.

b) Draw section of the slab showing the reinforcement details. 

                              Part-B


(3(16 = 48 Marks)

3.a)
List the informations required for the design of a concrete mix.

   b)
Name and explain the basic equalities required for a good concrete

4.a)
Write a note on working stress method of designing RCC structures 

   b)
Compare design mix concrete and nominal mix concrete 

5.a)
What are flanged beams?  Explain.

   b)
A singly reinforced rectangular beam section 200mm wide and 400mm depth up to center of reinforcement.  Determine the reinforcement required, if it has to resist a factored moment of 40 kN.m  Use M20 mix and Fe 415 grade steel.
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6.a)
Explain the behavior of reinforced concrete under steel, with the help of neat sketches.

   b)
A RCC beam has an effective depth of 450 mm and a bredth of 250 mm.  It contains 4 nos of 20 mm diameter mild steel bars, out of which two bars are to be sent up at 300  near the support.  Use M15 mix.

   c)
What conditional stirrups are needed if it has to resist design shear force of 250 kN.

7.
A rectangular supply supported beam of clear span 4.8 m is 360mm  ( 580 mm in cross section.  It is reinforced on tensile side with 6 bars of 20 mm diameter.  Calculate short term and long term deflections.  Use M20 concrete amd Fe 415 steel. The effective cover is 40 mm. Take super imposed live load as 28 kN/m and super imposed dead load as 20 kN/N
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i) Answer one question from part –A and three questions from part- B 

ii)Use of Is: 456-1978/Is: 456-2000 & SP 16 is permitted

iii) All the problems are to be solved using limit state method of design of RCC

    structures 

iv) Assume any missing data suitable and state cleary.  

---

Part-A
 (32 Marks)

1.a)
Design a short axially loaded square column of size 500 mm ( 500 mm for a service load of 1200kN use M20 concrete and Fe 415 steel for column. Also design a square isolated footing for this column. Take SBC of soil as 200 kN/m2.  Use M15 concrete and Fe 250 steel for footing. 

b)
Draw the plan and sectional elevation of the column and footing showing reinforcement details.

OR

2a)
Design a two way slab for a room 6m ( 4.5m is size, if the superimposed load is 4.5 kN/m2.  Use M15 mix and Fe 415 grade steel.


i) When edges simply supported – corners not held down


ii) When edges simply support – corners held down.

b)
Draw the i) Plan of the slab showing reinforcement design for each of the above two cases 

ii) Section of the slab showing reinforcement design in each of the above two cases 

                                                              Part-B                                 (3(16 = 48 Marks)

3.a)
Explain the importance of grading of aggregate in the concrete mix design.

b)
Show that the limiting depth of neutral axis for a rectangular cross- section reinforced with Fe 415 grade steel is 0.48 d. 

c)
What are the assumptions made for the design of reinforced concrete section for limit state of collapse in bending?  Derive the stress block parameters for a rectangular cross section. 

4.a)
Write a note as durability of concrete.

   b)
For a T- beam section flange is 1200mm ( 100mm, width of rib 300 mm and effective depth is 550 mm. Reinforcement in tension is 2280 mm2. Determine   the moment of resistance of the section.  Use M20 concrete and Fe415 steel
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5.a)
Write a note on bond in RCC beams.

   b)
Design a doubly reinforced section for a rectangular beam at mid span having an effective span of 5m.  The superimposed load is 60 kN/m and size of the beam is limited to 250 mm ( 400mm over all.  Assume suitable data.

6.a)
Explain the behavior of plain concrete section and behavior of concrete section with Torsional  reinforcement, when subjected to Torsion. 

   b)
A reinforced concrete rectangular beam has a breadth of 300 mm and effective depth of 750 mm.  It has a factored shear force of 100 kN at a section xx.  Assuming that fck = 20 N/mm2 , fy 415 N/mm2 and percentage of tensile steel is 0.5 percents, determine the Torsional moment the section can resist i) If no additional reinforcement for torsion is provided and ii) if the maximum steel for torsion  is provided in the section.   

7.a)
A rectangular simply supposal beam of span 4m is 350 mm ( 650 mm in cross section.  It carries a live local of 9 kN/m together with an imposed load of 4 kN/m excluding self weight.  It is reinforced with 3 bars of 25 mm diameter on the tension side at an effective cover of 50 mm. Calculate both short term and long term deflections at the central span use M20 concrete and Fe 415 steel.  
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i) Answer one question from part -A and three questions from part- B 

ii)Use of Is: 456-1978/Is: 456-2000 & SP 16 is permitted

iii) All the problems are to be solved using limit state method of design of RCC

    structures 
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Part-A

(32 Marks)

1.a)
Design a reinforced concrete short axially loaded squre column of size 300 mm ( 300 mm supporting an axial load of 600 kN.  Also design a squre footing if SBC of the soil is 180 kN/m2.  Use M-20 concrete and Fe 415 steel. 

   b)
Draw plan and sectional elevation of the column and footing.

OR

2.a)
Design a one way continuous RCC slab for a hall of size 7.5 m wide and 13.5 m long.  The slab is supported on RCC beams, each 240 mm wide, which are monolithic with slab.  The ends of the slab are supported an walls 300 mm wide.  Design the slab for a live load of 2 kN/m2 .  Assume the weight of the roof finishing equal to 1.5 kN/m2. Use M-20 concrete and Fe 415 steel.

  b)
Draw i) Plan of the slab showing reinforcement details 


          ii) Section through the slab showing reinforcement details. 

Part-B


(3(16 = 48 Marks)

3.a)
Name and explain various methods of proportioning concrete mix.

   b)
Write a note on Grades of concrete.

4.a)
Mention the assumptions made in th working stress method of design of R.C.C. and derive the expression for Moment of Resistance of singly reinforced beam section. 

  b)
Explain briefly the concept of partial safety factors with respect to limit state design of RCC.

5.a)
Cleary explain th difference between balanced section, under reinforced section and over reinforced section .

   b) 
A rectangular beam section 250 mm wide and 500 mm deep up to the centre of tension steel which consists of 4 nos – 22 mm diameter bars.  Find the position of neutral axis, the lever arm, the forces of compression and tension and safe moment of resistance if concrete is M-20 mix and steel is Fe 415 grade.  Adopt limit state method of design.  Find what concentrated load it can carry out mid span, if the beam has an effective span of 6m.
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6.a)
Explain under what conditions a RC beam is to be designed as doubly reinforced section.

  b)
Design the reinforcement for a Tee- beam given the following data


Effective span 8m, ends simply supported spanning of beams 3.3 m centre to centre.


Thickness of slab 130mm


Total depth 450 mm



Live Load on the floor 6 kN/m2​ 


Floor finish 0.75 kN/m2 

 
The beam also supports a partition wall which transmits a load of 12 kN/m rum. Use M15 concrete and Fe 415 steel.

7.a)
What do you understand by 


i) Flexural bond  ii) Anchorage bond or development bond, Explain. 

  b)
A simply supported beam is (200mm ( 450 mm) and has 3nos -14 mm diameter mild steel bars going into the support.  If the design sheer force at the centre of the support is 150kN determine the anchorage length.  The width of the support is 150mm.  Assume M 15 mix and 25 mm clear cover. Recalculate the anchorage length if the steel used is of grade Fe 415.
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