
Tutorial N°03 (TD N°03)

_Of Chapter III_



1. Singly Reinforced Concrete Rectangular Section



Exercise N°01:

Fig.1

The ultimate design moment to be resisted by the section in the bellow figure is 185 kNm. Determine the area of tension

reinforcement (Ast) required given the characteristic material strengths are fyk = 500 N/mm² and fck = 25 N/mm²



Solution:

Design:

Then chose the number and diameter of bar from table A.1



Exercise N°02:

Fig.2

Determine the ultimate moment of resistance of the cross-section shown in the bellow figure given that the characteristic

strengths are fyk = 500 N/mm² for the reinforcement and fck = 25 N/mm² for the concrete.



Solution:

Analysis:

This value of x is less than the value of 0:617d, therefore the steel has yielded and fst = 0.87fyk as assumed 



2. Doubly Reinforced Concrete Rectangular Section



Exercise N°03:

Fig.1

The ultimate design moment to be resisted by the section in the bellow figure is 285 kNm. Determine the area of tension

reinforcement (Ast) required given the characteristic material strengths are fyk = 500 N/mm² and fck = 25 N/mm²



Solution:

Design:

the compression steel will have yielded 

Then chose the number and diameter of bar from table A.1



Exercise N°04:

Fig.2

Determine the ultimate moment of resistance of the cross-section shown in the bellow figure given that the characteristic

strengths are fyk = 500 N/mm² for the reinforcement and fck = 25 N/mm² for the concrete.



Solution:

Analysis:



3. Reinforced Concrete Flanged Section



3.1. Case: s ≤ hf



Exercise N°05:

Fig.1

The ultimate moment of resistance of the T-section shown in the bellow figure is 250 kNm. Calculate the area of

reinforcement required (Ast).The characteristic material strengths are fyk = 500 N/mm² and fck = 25 N/mm². Assume the

reinforcement is strained to the yield, so that fst = 0.87 fyk.

As



Solution:

Design:

K = 0.071

Then chose the number and diameter of bar from table A.1

≤ 0.95d

As = 1469 mm² 

z = 391.312 mm 

s = 57.376 mm  < hf = 150 mm



Exercise N°06:

Fig.2

Determine the ultimate moment of resistance of the T-section shown in the bellow figure. The characteristic material

strengths are fyk = 500 N/mm² and fck = 25 N/mm². Assume the reinforcement is strained to the yield, so that fst = 0.87

fyk.



Solution:

Analysis:



3.2. Case: s > hf



Exercise N°07:

Fig.1

The ultimate moment of resistance of the T-section shown in the bellow figure is 180 kNm. Calculate the area of

reinforcement required (Ast).The characteristic material strengths are fyk = 500 N/mm² and fck = 25 N/mm². Assume the

reinforcement is strained to the yield, so that fst = 0.87 fyk.



Solution:

Design:





Then chose the number and diameter of bar from table A.1



Exercise N°08:

Fig.2

Determine the ultimate moment of resistance of the T-section shown in the bellow figure. The characteristic material

strengths are fyk = 500 N/mm² and fck = 25 N/mm². Assume the reinforcement is strained to the yield, so that fst = 0.87

fyk.



Solution:

Analysis:







Reference:

Mosley,B. Bunjey, J. Hulse, R. 2012. Reinforced concrete design to Eurocode 2. SEVENTH EDITION. PALGRAVE MACMILLAN
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