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BANHA UNIVERSITY                                                                                SECOND YEAR -1st TERM                  

FACULTY OF ENGINEERING (SHOBRA)                                       REINFORCED CONCRETE 1       

DEPARTMENT OF CIVIL ENGINEERING                               Sheet (1) Internal Forces Diagrams 
 

 Systematic arrangement of calculations and clear neat sketches are essential; 

 Take: fcu = 25 MPa, fy = 240 MPa (for < 8 mm) , fy = 400 MPa (for >10 mm), Φ < 25 mm.     

 Any missing data may be reasonably assumed according to ECP 2007 & economical design rules. 

  

 

[1] For the shown overhanging projected beams, it is required to draw the max. ultimate B.M.D & S.F.D. 
and to calculate max. support reaction.                                                        
 

 

 

 

 

 

 

 [2] For the shown overhanging beam in elevation under the given    

service dead & live loads, it is required to draw max. ultimate B.M.D, S.F.D. & T.M.D. and to calculate 

max. support reactions. 

                                     
 

 

 

 

 

 

 

 
                                                   
 

 

 

[3] For the beams (bxt = 300x800 mm, ts =160 mm) in the shown plan of a shed roof under the given slab 

service dead (D.L.) & live (L.L.) loads and beam own weight= 5 kN/m', it is required to draw the max. 

ultimate B.M.D., S.F.D. and T.M.D. and to calculate max. support reactions.                                      
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BANHA UNIVERSITY                                                                                SECOND YEAR -1st TERM                  

FACULTY OF ENGINEERING (SHOBRA)                                       REINFORCED CONCRETE 1       

Civil Engineering Dept.                                                         Sheet (2) Flexural Analysis of RC Sections 
 

 Systematic arrangement of calculations and clear neat sketches are essential; 

 Take: fcu = 30 MPa, fy = 240 MPa (for < 8 mm) , fy = 400 MPa (for >10 mm), Φ < 25 mm.     

 Any missing data may be reasonably assumed according to ECP 2007 & economical design rules. 

  

[1] a- Calculate Mu for R-section (bxt = 250x700 mm, As= 418, As= 0.0, d’= 50mm) 

      b- Recalculate Mu if b = 300 mm 

      c- Recalculate Mu if t = 900 mm 

      d- Recalculate Mu if fcu = 35 MPa 

      e- Recalculate Mu if fy = 360 MPa 

      f- Recalculate Mu if As = 618 

      g- Recalculate Mu if As’ = 0.3 As 

      h- Recalculate Mu if B= 5b, ts = 140 mm 

 

[2] For R-section (bxt =300x750 mm, d’=50 mm), draw the relationships of Mu – As, strain ducility –As and 

(c/d) – As such that Asmin < As < 1.2Asb (Take As = Asmin , 0.5Asmax , Asmax , Asb , 1.2Asb). 

 

[3] For the following R-sections (bxt = 300x750 mm, d’=50 mm), calculate Mu and strain distribution 

diagram. 

      a- As = 222                                                             b- As = 422 

      c- As = 822                                                             d- As = 622, As’= 222, dtop’= 40mm) 

      e- As = 622, As’= 422, dtop’= 60mm 

 

[4] For the following flanged sections (t= 850 mm, d’=50 mm), calculate Mu and strain distribution diagram. 

      a- T-section (ts= 120mm, As= 625, b= 250mm) 

      b- L-section (ts= 80mm, As= 625, b= 250mm, B= 550mm) 

      c- Box-section (tw = tf = 100mm, As= 825, B= 850mm) 

 

[5] Calculate Mumin, Mumax, Mub and corresponding strain ductility for the following sections (bxt= 

250x800mm, d’=50 mm). 

      a- R-section (As’= 0.0)                                                b- R-section (As’= 0.2 As) 

      c- T-section (ts= 120mm)                                            d- L-section (ts= 100mm) 

      e- Trapezoidal section (btop = 750mm)                       f- Triangular section 

 

[6] For a simply supported beam under uniformly distributed service load (W kN/m’), the critical section is 

singly reinforced R-section (bxt = 300x700 mm). It is required to: 

a- Calculate the largest span (Lmax) if W= 40 kN/m’ 

b- Calculate W if L= 7mm, As = 0.5 Asb 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



BANHA UNIVERSITY                                                                                SECOND YEAR -1st TERM                  

FACULTY OF ENGINEERING (SHOBRA)                                       REINFORCED CONCRETE 1       

Civil Engineering Dept.                                                            Sheet (3) Flexural Design of RC Sections 
 

 Systematic arrangement of calculations and clear neat sketches are essential; 

 Take: fcu = 30 MPa, fy = 240 MPa (for < 8 mm) , fy = 400 MPa (for >10 mm), Φ < 25 mm.     

 Any missing data may be reasonably assumed according to ECP 2007 & economical design rules. 

  
[1] Design & draw R-section (bxt= 300x900mm) to carry the following ultimate moment: 

a- 350 m.kN                                    b- 900 m.kN                                c- 1400 m.kN 

 

[2] Design & draw R-section (b= 300mm) under Mu= 900 m.kN such that: 

a- The section is having the largest effective depth         b- The section is having the smallest effective depth 

c- Steel ratio = 0.4 max. steel ratio                                                                         d- dgiven = 0.8 dminimum 

 

[3] Design & draw T-section (b= 300mm, ts = 120mm) under Mu= 900 m.kN such that: 

a- Section is having the largest effective depth             b- Section is having (1.3*the smallest effective depth) 

c- Steel ratio = 0.3 max. steel ratio                                                                          d- dgiven = 1.2 dmax 

 

[4] For the shown overhanging projected beams (b=300mm, ts=120mm, d=0.8dmin at support), it is      

required to design & draw critical sections for max. negative B.M & max. positive B.M. 

 

 

 

 

 

 

[5] For the shown overhanging beam in elevation (b x t = 350 x 900 mm, ts=120 mm) under the given    

service loads, it is required to design & draw critical sections for max. negative & max. positive B.M. 

 

 

 

 

 

 

 

 

 

[6] For the beams (bxt = 300x800 mm, ts =160 mm) in the shown plan of a shed roof under the given slab 

service dead (D.L.) & live (L.L.) loads and beam own weight= 5 kN/m', it is required to design & draw 

critical sections for max. negative B.M & max. positive B.M.                  
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BANHA UNIVERSITY                                                                                SECOND YEAR -1st TERM                  

FACULTY OF ENGINEERING (SHOBRA)                                       REINFORCED CONCRETE 1       

Civil Engineering Dept.                                                              Sheet (4) Design for Shear and Torsion 
 

 Systematic arrangement of calculations and clear neat sketches are essential; 

 Take: fcu = 30 MPa, fy = 240 MPa (for < 8 mm) , fy = 400 MPa (for >10 mm), Φ < 25 mm.     

 Any missing data may be reasonably assumed according to ECP 2007 & economical design rules. 

  
 [1] Design a corbel which is projected from a rectangular column (bxt= 300x500mm) to support the 

following beam reactions: Dead load= 40 kN, Live load= 120 kN & Horizontal load= 15 kN. 

 

[2] For the shown overhanging projected beams (b=300mm, ts=120mm, d=0.8dmin at support), it is      

required to design & draw the critical section for shear (Vertical stirrups, 450 inclined stirrups, 600 inclined 

stirrups) 

 

 

 

 

 

 

 

[3] For the shown overhanging beam in elevation (b x t = 350 x 900 mm, ts=120 mm) under the given    

service loads, it is required to design & draw the critical sections for shear and torsion at supports as T-

sections (Vertical stirrups). 

 

 

 

 

 

 

 

 

 

 

 

[4] For the beams (bxt = 300x800 mm, ts =160 mm) in the shown plan of a shed roof under the given slab 

service dead (D.L.) & live (L.L.) loads and beam own weight= 5 kN/m', it is required to design & draw the 

critical sections for shear and torsion as R-sections.  
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BANHA UNIVERSITY                                                                                SECOND YEAR -1st TERM                  

FACULTY OF ENGINEERING (SHOBRA)                                       REINFORCED CONCRETE 1       

Civil Engineering Dept.                                                        Sheet (5) Sections Under Eccentric Forces 
 

 Systematic arrangement of calculations and clear neat sketches are essential; 

 Take: fcu = 30 MPa, fy = 240 MPa (for < 8 mm) , fy = 400 MPa (for >10 mm), Φ < 25 mm.     

 Any missing data may be reasonably assumed according to ECP 2007 & economical design rules. 

 For design of sections with uniform steel arrangement try with 1.0 % <  < 2.0 %, while for design of 

sections with top and bottom steel arrangement try with 0.5 % < <1.5%. 

  

 [1] For the shown overhanging projected beams (b=300mm, ts=120mm, d=0.8dmin at support), it is      

required to design & draw column sections to resist six times the max. reaction as follows: 

a- Square tied column      b- Rectangular tied column (b > 250mm) 

c- Circular tied column     d- Spiral circular column 
 

 

 

 

 

 

 

[2] For the shown overhanging beam in elevation (b x t = 350 x 900 mm, ts=120 mm) under the given    

service loads, it is required to design & draw square sections to resist ten times max. reactions at A&B. 

 

 

 

 

 

 

 

 

 

[3] Calculate the ultimate loads for columns cross sections shown in the figure using interaction diagrams 
 

a- e = emin    b- e = 0.5 t                         

c- e = eb     d- e = 2.0 t 

 

 

 

 

 
 

 

[4] Design R-section for the following cases (b = 250 mm- T and N in kN and M in kN.m) 

      (Using the interaction diagrams for eccentric compression) 
 

a- Tension Force  TD.L  =   500   & TL.L = 1000    and  MD.L =     0    & ML.L =       0 

b- Comp. Force    ND.L =   500  & NL.L = 1000    and  MD.L =     0    & ML.L =       0 

c- Tension Force  TD.L  =   500   & TL.L = 1000    and  MD.L =   50    & ML.L =   100 

d- Comp. Force    ND.L = 1500  & NL.L = 1500    and  MD.L = 100    & ML.L =   150 

e- Tension Force  TD.L  =   100   & TL.L  =  200   and  MD.L = 1000   & ML.L = 1000 

f- Comp. Force    ND.L =   100  & NL.L =   200   and  MD.L = 1000   & ML.L = 1000 

 

[5] Design a circular column section for the following cases: 

a- Comp. Force ND.L = 500 kN  NL.L = 1500 kN and MD.L = 100.0 kN.m ML.L = 200.0  kN.m 

      b- Comp. Force ND.L = 500 kN  NL.L = 1500 kN and MD.L = 200.0 kN.m ML.L = 500.0 kN.m 
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