
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
WHERE: 
𝑉௣଻ହିଶ   = THE EFFECTIVE STORAGE VOLUME OF WATER IN THE TRIAL 

PIT BETWEEN 75% AND 25% EFFECTIVE DEPTH; 
𝑎௣ହ଴    = THE INTERNAL SURFACE AREA OF THE TRIAL PIT UP TO 50% 

EFFECTIVE DEPTH AND INCLUDING THE BASE AREA; 
𝑡௣଻ହିଶହ   = THE TIME FOR THE WATER LEVEL TO FALL FROM 75% TO 25% 

EFFECTIVE DEPTH. 
 
MAXIMUM DEPTH OF WATER = 730mm 
 
DETERMINE,    𝑉௣଻ହିଶ  
 
ANALYSIS OF THE TOPOGRAPHICAL SURVEY PROVIDED BY MITCHELL DESIGN 
AND CONSTRUCTION LTD HAS IDENTIFIED THAT: 
 

𝑉௣଻ହ = 21.9𝑚ଷ  
𝑉௣ଶହ = 12.5𝑚ଷ  
∴ 𝑉௣଻ହିଶ = 9.4𝑚ଷ  

 
DETERMINE,   𝑎௣ହ    
 
WHERE:  
𝐴  = BOTTOM AREA   = 7.7𝑚ଶ; 

𝑅  = BOTTOM RADIUS   = √(
଻.଻௠మ

గ
) =  1.56m; 

𝑎  = TOP AREA   = 62.7𝑚ଶ; 

𝑟  = TOP RADIUS   = √(
଺ଶ.଻௠మ

గ
) =  4.47m; 

𝑠  = SLANT HEIGHT   = √((𝑅 − 𝑟)ଶ + ℎଶ) = √((1.56𝑚 − 4.47𝑚)ଶ + 0.355ଶ) = 2.932𝑚 
TOTAL LATERAL AREA INCLUDING THE BASE = 𝑎௣ = (𝜋 × (𝑅 + 𝑟) × 𝑠) + (𝜋 × 𝑅ଶ) = 63.19𝑚ଶ 

     𝑎௣ହ଴  =
଺ଷ.ଵଽ௠మ

ଶ
= 31.595𝑚ଶ 

 
 
DETERMINE,    

𝑡௣଻ହିଶହ  
 
TIME TO FALL FROM 75% TO 25% EFFECTIVE DEPTH = 765 MINUTES 
 
SOIL INFILTRATION RATE,  𝑓 =

௏೛ళఱషమఱ

௔೛ఱబ × ௧೛ళఱషమఱ
 

 

𝑓 =
9.4𝑚ଷ

31.595𝑚ଶ ×  765 𝑚𝑖𝑛𝑢𝑡𝑒𝑠 × 60
=  𝟔. 𝟒𝟖𝟏𝟖𝟏 × 𝟏𝟎ି𝟔 𝒎/𝒔 = 𝟎. 𝟎𝟐𝟑𝟑𝟑 𝒎/𝒉𝒓 
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TIME (MINS) WATER LEVEL 
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75% EFFECTIVE DEPTH = 95 MINS 

25% EFFECTIVE DEPTH = 860 MINS 


