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EXAMPLE 13: by using the yield line theory, determine the moment (m) for the simply supported two-way 

reinforced concrete slab shown in the figure below which is subjected to a uniformly distributed load (w) kPa. 

SOLUTION: 

𝑊𝐸 = 𝑤 × 𝐴 × 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 

= (𝑤 × (
1

2
× 𝑟 × 𝑟𝛽) ×

1

3
) ×

2𝜋

𝛽
=  

𝑤𝜋𝑟2

3
 

 

𝑊𝐼 = 𝑚 × 𝑙 × 𝜃 

= (𝑚 × 𝑟𝛽 ×
1

𝑟
) ×

2𝜋

𝛽
= 2𝜋𝑚 

𝑊𝐸 = 𝑊𝐼 

𝑤𝜋𝑟2

3
= 2𝜋𝑚 →  ∴ 𝑚 =

𝑤𝜋𝑟2

6𝜋
=

𝑤𝑟2

6
. 

 

 

EXAMPLE 14:  the circular slab of a radius (r) is supported by 4 columns. Find the ultimate resisting moment 
(m) per linear meter required just to sustain a concentrated factored load of P kN.  

 

SOLUTION: 

𝑊𝐸 = 𝑃 × 1 = 𝑃 

𝑊𝐼 = (𝑚 ×
𝑟√2

2
× 2 ×

1

𝑟
) × 4 = 4√2 𝑚 

𝑊𝐸 = 𝑊𝐼 

 

∴ 𝑃 = 4√2𝑚  →    𝑚 =
𝑃

4√2
 

 

 

 

 

 

 

 

sin 45 =
𝑥

𝑟
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EXAMPLE 15:  the circular slab with a diameter of 20m is supported by three columns as shown in the figure 

below. Find the ultimate resisting moment per linear meter (m) if the slab is subjected to a concentrated load 

of P kN at the centre of the slab. 

SOLUTION: 

𝑊𝐸 = 𝑃 × 1 = 𝑃 

𝑊𝐼 = 𝑚 × 𝑙 × 𝜃 

         = (𝑚 × 17.32 ×
1

10
) × 3 = 5.196𝑚 

𝑊𝐸 = 𝑊𝐼 

𝑚 =
𝑃

5.196
 

 

 

 

 

 

EXAMPLE 16: the same circular slab shown in example 15, but it is subjected to a uniformly distributed 

ultimate load of (20) kPa. Determine the ultimate resisting moment per linear meter (m). Assume that the 

displacement of a single segment is 0.5513m. 

SOLUTION: 

𝑊𝐸 = 𝑤 × 𝐴 × 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 

        = 20 × (
120

360
× 𝜋 × 102) × 0.5513 × 3 

        = 3464 𝑘𝑁. 𝑚 

𝑊𝐼 =  (𝑚 × 17.32 ×
1

10
) × 3 = 5.196𝑚 

𝑊𝐸 = 𝑊𝐼 

∴ 𝑚 = 667𝑘𝑁. 𝑚  

 

 

 

 

 

sin 60 =
𝑥

10
 

=  
√3

2
× 10 = 8.66 

2𝑥 = 2 × 8.66

= 𝟏𝟕. 𝟑𝟐𝒎 

 

𝐴 =
120

360
× 𝜋 × 𝑟2 

=
120

360
× 𝜋 × 102 

= 104.72𝑚2 
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EXAMPLE 17: The two-way slab shown in the figure below is supported by four columns. Determine the 

ultimate resisting moment per linear meter (m) if the slab was subjected to uniformly distributed load of (w) 

kPa. 

SOLUTION: 

𝑊𝐸 = 𝑤 × 𝐴 × 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡. 

= 𝑤 × (4 × 2 ×
1

2
) ×

1

3
× 4 =

16

3
𝑤. 

𝑊𝐼 = 𝑚 × 𝑙 × 𝜃 

= 𝑚 × 4 ×
1

2
× 4 = 8𝑚. 

𝑊𝐸 = 𝑊𝐼 

∴ 𝑚 =
16

24
𝑤. 

 


