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Q1 (a) Explain clearly the terms below: 

 

i. Ultimate limit state 

ii. Partial safety factor 

iii. Characteristics materials strength 

iv. Transient design situation of limit state 

(8 marks) 

 

 (b) Flexural failure of beam section in bending may occur in three ways; 

 balanced, under- reinforced and over-reinforced.  

 

  Explain clearly the terms balanced, under-reinforced and over-reinforced. 

Draw a beam section and strain distribution diagram to support your answer. 

 

(12 marks) 

 

Q2 A size of reinforced concrete beam is 250 x 450 mm (b x d). The tension and 

compression reinforcements provided are 4H25 and 2H12 respectively. 

 

 (a) Draw the stress block diagram. 

                (10 marks) 

 

(b) 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 is 50 mm. 

 

               (20 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


