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ϵ =
𝑤𝑠

𝑤𝑠 + 𝑄
𝐴

Ɛ

Ɛ



𝑤𝑠 = 𝛼
𝑔 ∗ 𝑑2 ∗ (𝑆 − 1)
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𝑉ut = 𝑉inn ∗
𝑅2

(𝑅1 + 𝑅2)



 



 





 



 



300 m ∗ 10 m
6

= 500 m2





 

𝑚tot = 𝑚f + 𝑚inn + 𝑚n



 

𝑚b = 𝑀𝑖𝑛(𝐵max, 𝐾B𝑡𝑁B)



𝑚tot

𝑚tot =
24500 kg/km ∗ 50m ∗ 469 dager

1000 ∗ 365 dager
= 1574 kg

 

𝑚f = 1574 kg ∗ 46% = 724 kg



 

𝑤 = 𝐾W ∗ 𝑞𝑁W ∗ 𝑚b 

𝑚inn = 𝑚sf + 𝑚ut



 

𝑚n =  1574 kg − 724 kg − 706,9 kg = 143,1 kg
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𝜖 =
𝑤s

𝑤s + 𝑄
𝐴

𝜖

𝑤s = 𝛼
𝑔 ∗ 𝑑2 ∗ (𝑆 − 1)

18 ∗ 𝑣

ℎsfm =
𝑚sf

𝜌 ∗ (1 − 𝑛) ∗ 𝐴
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ℎ80 − ℎsfm

ℎ80 − ℎ50
 for ℎ50 ≤ ℎsfm ≤ ℎ80
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𝑚vann = 6800 kg − 5780 kg = 1020 kg

𝑛

𝑛 =
1,02 m3

4,29 m3 = 0,2377 = 24%

𝜌



𝜌 =
1347,3

(1 − 0,24)
= 1773 kg/m3

1773 kg/m3 = 2650 kg/m3 ∗ 𝑥 + 1200 kg/m3 ∗ (1 − 𝑥)

𝑥 = 0,40

1 − 0,40 = 0,60



𝑚𝑠𝑓

𝑚sf = 𝑉sf ∗ 𝜌sf ∗ (1 − 𝑛) = 0,48m3 ∗  1773 kg/m3 ∗ (1 − 0,24) = 646,8 kg

𝑚sfsand

𝑚sfsand = 646,8 kg ∗ 0,40 = 258,8 kg

𝑚sfforurensing

𝑚sfforurensing = 646,8 kg − 258.8 kg = 388 kg



𝑚𝑖𝑛𝑛

𝑚inn =
𝑚sf

0,915
=

646,8 kg
0,915

= 706,9 kg

𝑚ut = 𝑚inn − 𝑚sf = 706,9 kg − 646,8 kg = 60,1 kg

𝑚ut

𝑚ut

𝑚utsand = 60,1 kg ∗ 0,2 = 12 kg

𝑚utforurensing = 60,1 kg − 12 kg = 48,1 kg



𝑚innsand = 𝑚sfsand + 𝑚utsand = 258,8 kg + 12 kg = 270,8 kg

𝑚innforurensing = 𝑚sfforurensing + 𝑚utforurensing = 388 kg + 48,1 kg = 436,1 kg

𝑚inn

% 𝑆𝑎𝑛𝑑 =
𝑚innsand

𝑚inn
=

270,8 kg
706,9 kg

= 38 %

𝑚inn

% 𝐹𝑜𝑟𝑢𝑟𝑒𝑛𝑠𝑖𝑛𝑔 =
706,9 kg − 270,8 kg

706,9 kg
= 62 %



𝑚f = 1574 kg ∗ 0.46 = 724 kg

𝑚f

𝑚inn

𝑚fsand

𝑚fsand = 724 kg ∗ 0,38 = 275 kg

𝑚ffourensing

𝑚ffourensing = 724 kg ∗ 0,62 = 449 kg



𝑚n

𝑚n = 𝑚tot − 𝑚f − 𝑚inn

𝑚n = 1574 kg − 724 kg − 706,9 kg = 143,1 kg

𝑚𝑛

𝑚𝑓

𝑚nsand

𝑚nsand = 143,1 kg ∗ 0,38 = 54,4 kg

𝑚nforurensing

𝑚nforurensing = 143,1 kg ∗ 0,62 = 88,7 kg



𝑚totsand

𝑚totsand = 𝑚innsand + 𝑚fsand + 𝑚nsand

𝑚totsand = 270,8 kg + 275 kg + 54,4 kg = 600,2 kg

𝑚totforurensing

𝑚totforurensing = 𝑚innforurensing + 𝑚fforurensing + 𝑚nforurensing

𝑚totforurensing = 436,1 kg + 449 kg + 88,7 kg = 973,8 kg

𝑚tot

𝑚tot = 600,2 kg + 973,8 kg = 1574 kg







































 



  


