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ADDITIONAL DATA TO BE GIVEN ALONG WITH EXAMINATION QUESTION 
PAPER CIE4020 

SECTION A - SOIL MECHANICS 
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FORMULAE 

Density 𝐤𝐤𝐤𝐤/𝐦𝐦𝟑𝟑                                                  Unit weight 𝐤𝐤𝐤𝐤/𝐦𝐦𝟑𝟑 
 

1. 𝜌𝜌b =  𝜌𝜌w (G+es)
1+e

                                                γb =  γw (G+es)
1+e

 
                                         

2. 𝜌𝜌b =  𝜌𝜌w G(1+w)
1+e

                                                        γb =  γw G(1+w)
1+e

 

 

3. 𝜌𝜌𝑑𝑑 =  𝜌𝜌w G
1+e

                                                                    γ𝑑𝑑 =  γw G
1+e

 

 

4. 𝜌𝜌𝑠𝑠𝑠𝑠𝑠𝑠 =  𝜌𝜌w (G+e)
1+e

                                                         γ𝑠𝑠𝑠𝑠𝑠𝑠 =  γw (G+e)
1+e

 

 

5. w G= eS 
 

Transposing the above expressions: 

From 3 above                                                             From 3 above  

 

6. 𝑒𝑒 =  𝜌𝜌𝑤𝑤 𝐺𝐺
𝜌𝜌𝑑𝑑

− 1                                                     𝑒𝑒 =  γ𝑤𝑤 𝐺𝐺
γ𝑑𝑑

− 1 

 

7. 𝜌𝜌𝑑𝑑 𝑚𝑚𝑚𝑚𝑚𝑚 =  𝜌𝜌𝑤𝑤𝐺𝐺(1−𝐴𝐴𝑣𝑣)
1+𝑤𝑤𝑤𝑤

                                           𝛾𝛾𝑑𝑑 𝑚𝑚𝑚𝑚𝑚𝑚 =  𝛾𝛾𝑤𝑤𝐺𝐺(1−𝐴𝐴𝑣𝑣)
1+𝑤𝑤𝑤𝑤
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SECTION B – HYDRAULICS 

. Recommended Roughness values 
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END OF DATA 


