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SECTION A  

 

Q1 (a) Explain the fundamental assumptions that have been made in flexural theory 

of reinforced concrete design. 

(4 marks) 

 (b) In elastic analysis, some of elastic moment at support can be reduced. 

Describe the purpose of moment redistribution especially in beam-column 

connections. 

      (4 marks) 

(c) A cross section of reinforced concrete beam is 250 x 450 mm as shown in 

Figure Q1. The tension and compression reinforcements provided are 4H25 

and 2H16 respectively.  

 

(i) Draw the simplified rectangular stress and strain block for the cross 

section beam in ultimate limit state. 

(6 marks) 

 

(ii) Based on the simplified rectangular stress block, determine the 

ultimate moment resistance of the section, if fck = 30 N/mm
2
 and fyk = 

500 N/mm
2
. The depth to compression reinforcement and tension 

reinforcement are 50 mm and 410 mm, respectively. 

(12 marks) 

 

(iii) Based on the simplified rectangular stress block, determine the strain 

for compression reinforcement of the beam. 

(4 marks) 

 

SECTION B  

 

Q2 Figure Q2 shows the plan view of slab-beam system in one building. Due to 

construction works, beam and a part of the slab has to act as a pre-cast concrete slab. 

Given; 

  Slab thickness  = 125 mm 

Beam size  =  250 mm x 500 mm 

Finishes  =   1.0 kN/m
2 

Ceiling  =   1.0 kN/m
2 

Weight of concrete  =  25 kN/m
3
 

3 m height brickwall   =   2.6 kN/m
2
 

(entire building)  

  

Characteristic variable action, qk  = 3.0 kN/m
2
 

Characteristic. strength of concrete, fck =  25 N/mm
2
 

Characteristic strength of steel,  fyk  =  500 N/mm
2
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 Referring to a simply supported beam A/1-3,  

 (a) Determine the design action act on the beam 

(15 marks) 

 (b) Draw shear force and bending diagram of the beam  

(3 marks) 

 (c) Determine the amount and number of reinforcement required for the  

  beam given the nominal cover is 35mm. Assume that diameter of   

  reinforcement bar is 12mm and 20mm for top and bottom of the   

  section, respectively,  and diameter of link is 8mm.  

(14 marks) 

 (d) Sketch reinforcement detailing for the beam 

(3 marks) 

 

Q3 Figure Q3 shows the simply supported slab spanning in two directions. Given slab 

thickness is 220mm and the effective span in each direction is 4.0 m and 6.0 m 

respectively. The slab subjected to a variable action of 15kN/m
2
. The characteristic 

material strength are fck = 25 N/mm
2
 and fyk = 500 N/mm

2
. Assume the Cnom =35mm 

and diameter of reinforcement bar is 10 mm. 

(a) Calculate the ultimate load of the slab. 

(5 marks) 

 

(b) Determine moment for both direction of slab. 

(4 marks) 

 

(c) Design the required reinforcement for both direction slabs. 

(16 marks) 

 

(d) Check the As,min and As.max with As,prov. 

(5 marks) 

 

a) Sketch the arrangement of reinforcement of slab. 

(5 marks) 

 
 

Q4 Figure Q4(a) shows a continuous beam with each span length is 8m. Given, the total 

permanent action and the total variable action for the beam is 22.5kN/m and 10kN/m.  

 (a) By using Simplified Method, draw the diagram for  bending moment and 

 shear force for the beam. 

(10 marks) 
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 (b) Design a T section for critical part of the beam based on the analysis in 4(a) . 

 The beam cross section is shown in Figure Q4(b). Given the characteristic 

 material strength are fyk= 500N/mm
2
 and fck= 30N/mm

2
. Assume x=0.45d. 

  (Hint: use stress block to lead you with the solution) 

( 25 marks) 

 

 

-END OF QUESTIONS- 
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FIGURE Q4(b) 
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Table 1:  Shear force coefficient for uniformly loaded rectangular panels supported on 

four sides with provision for torsion at corner (Source: Table 3.15, BS EN 1992 -1-2) 
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Table 2:  Minimum dimensions and axis distances for reinforced and prestressed 

concrete simply supported one-way and two-way solid slabs  

(Source: Table 5.8 BS EN 1992 -1-2) 
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Table 3:  Design ultimate bending moments and shear forces  

(Source: Table 3.5, BS 8110 -1: 1997) 

 

 At outer 

support 

Near 

middle of 

end span 

At first 

interior 

support 

At middle of 

interior 

spans 

At interior 

supports 

Moment 0 0.09Fl -0.11Fl 0.07Fl -0.08Fl 

Shear 0.45F - 0.6F - 0.55F 

 

NOTE: l is the effective span; 

NOTE: F is the total design ultimate load (1.35Gk + 1.5 Qk) 

No redistribution of the moment calculated from this table should be made.  

 

 
 

Table 4:  Ultimate bending moment and shear force in one-way spanning slabs 

 (Source: Table 3.5, BS 8110 -1: 1997) 

 

 End support/slab connection At first 

interior 

support 

Middle 

interior 

spans 

Interior 

supports Simple Continuous  

At outer 

support 

Near 

middle 

of end 

span 

At outer 

support 

Near 

middle 

of end 

span 

Moment 0 0.086Fl -0.04Fl 0.075Fl -0.086Fl 0.063Fl -0.063Fl 

Shear 0.45F - 0.46F - 0.6F - 0.5F 

 

NOTE: l is the effective span; 

NOTE: F is the total design ultimate load (1.35Gk + 1.5 Qk) 
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Table 5: Bending moment coefficients for slabs spanning in two directions at right angles, 

simply-supported on four sides (Sources: Table 3.13, BS8110:1:1997) 

 


