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Design of Earth-Rested
and Underground Tanks




Earth-Rested
Tanks
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where

EW = weight of floor slabs, walls, cover slabs, beams and waler

A = area of the base of the tank

if f.es< bearing capacity of soil = safe il gouls -

if fm} bearing capacity of soil >=p> wunsafe

= we have to increase dimensions of floor
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=~ 2— Check uplift for underground fank
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If Uplift check is unsafe:
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1. Increase base length to add more l . (e.W.T.)
soil weight e
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2. Increase base thickness to add more concrete weight

3. Increase base thickness and perform holes inside base
to be infilled by sand or plain concrete.

4. Use tension piles in case of high uplift pressure.
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Cases of loading for underground tanks

During Construction During Repair
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— Steps of analysis of underground tanks:

 1— Calculate (1,.1; ) of the tank accordind to:
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2- Calculate (f,) f _ZIW
gross

3— Calculate (fo.)  fo= f, —direct load

4— Check wuplift

5— Calculate earth pressure

—Case of no groud water table LL=q kN/m
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g= surcharge on ground level ( ﬁcN/mz )



—Case of groud water table
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Completely in Vertical
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Loads on Tank Floor
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Design floor load =W __ + W,

Where,
W, = Uplift pressure

Floor area (Ag) |
[ [

N.B.: Loads directly supported by soil
won't be included in calculations
(Water weight, and floor weight)



Earth-Rested Tanks

1— Tanks on rigid foundation
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— Tanks on elastic foundatlion or tanks on compressible soil
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statical system
(0.8—1.2)R
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slab acts as a tie

| | | | stress distribution
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