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FLOTATION CALCULATIONS

WATER DISPLACED BY CHAMBER & SURROUND:

VOLUME =m2xh

= 202.242 x 1.850

= 374.144m3
MASS = pw x V = 1000 kg/m3 x 374.144

= 374144 kg
X g (9.8 m/s2) = 3666611.2 N

= 3666.61 kN
FACTOR OF SAFETY =1.2
i.e 3666.61 x 1.2 = 4399.9 kN (BUOYANCY FORCE)
TANK SELF-WEIGHT:
MODULAR UNITS = 1955 x 9 kg ea. =17595 kg
x g (9.8 m/s2) = 172431 N

= 172.431 kN

SAND SURROUND
SATURATED VOLUME = (Ao x H) - (Aix H)

= (202.24 x 1.850) - (195.5 x 1.750)
= 374.144 - 342.125

= 32.019m3
DENSITY OF SATURATED SAND = 1900 kg/m3
i.e. 1900 x 32.019 = 60836.1 kg
X g (9.8 m/sec?) =596193.78 N

= 596.19 kN

UNSATURATED VOLUME = (Ao x H) - (Aix H)
= (202.24 x 0.350) - (195.5 x 0.250)
= 70.784 - 48.875

= 21.909m3

DENSITY OF UNSATURATED SAND = 1600 kg/m3
i.e. 1600 x 21.909 = 35054.4 kg
X g (9.8 m/sec?) = 343533.12 N

= 343.53 kN
UNSATURATED BACKFILL VOLUME = 202.24m2 x 1.334m

= 269.788m3

DENSITY OF UNSATURATED BACKFILL = 1020 kg/m3
i.e. 1020 x 269.788 = 275183.9 kg
X g (9.8 m/s2?) = 2696802.4 N

= 2696.8 kN

i.e. STORAGE TANK SELF-WEIGHT TOTAL
=172.431 + 596.19 + 343.53 + 2696.8
= 3808.95 kN

4399.9 > 3808.95 kN ..NOT OK (FLOTATION)

FLOTATION CALCULATIONS

WATER DISPLACED BY CHAMBER & SURROUND:
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VOLUME =m2xh
= 202.242 x 1.850
= 374.144m3
MASS = pw x V = 1000 kg/m3 x 374.144
= 374144 kg
X g (9.8 m/s2) = 3666611.2 N
= 3666.61 kN
FACTOR OF SAFETY =1.2
i.e 3666.61 x 1.2 = 4399.9 kN (BUOYANCY FORCE)

TANK SELF-WEIGHT:

MODULAR UNITS = 1955 x 9 kg ea. =17595 kg
x g (9.8 m/s2) = 172431 N
= 172.431 kN
SAND SURROUND
SATURATED VOLUME = (Ao x H) - (Aix H)

(202.24 x 1.850) - (195.5 x 1.750)
374.144 - 342.125

= 32.019m3
DENSITY OF SATURATED SAND = 1900 kg/m3
i.e. 1900 x 32.019 = 60836.1 kg
X g (9.8 m/sec?) = 596193.78 N

= 596.19 kN

UNSATURATED VOLUME = (Ao x H) - (Aix H)
= (202.24 x 0.350) - (195.5 x 0.250)
= 70.784 - 48.875

= 21.909m3
DENSITY OF UNSATURATED SAND = 1600 kg/m3
i.e. 1600 x 21.909 = 35054.4 kg
X g (9.8 m/sec?) = 343533.12 N
= 343.53 kN
CONCRETE COVER SLAB = 212.5m2 x 0.15
= 31.875 m3
MASS = 31.875 x 2500 kg/m3
= 79687.5 kg
x g (9.8 m/sec?) =780937.5N
= 780.93 kN
UNSATURATED BACKFILL VOLUME =212.5m2 x 1.185m
= 251.81m3
DENSITY OF UNSATURATED BACKFILL = 1020 kg/m3
i.e. 1020 x 251.81 = 256848.75 kg
X g (9.8 m/s2) = 2517117.75N
= 2517.1 kN

i.e. STORAGE TANK SELF-WEIGHT TOTAL
=172.431 + 596.19 + 343.53 + 780.93 + 2517.1
= 4410.18 kN

4410.18 > 4399.9 kN ..OK (NO FLOTATION)

GENERAL NOTES

1. The location, size, depth and identification of existing services that may be shown or referred to on this
drawing have been assessed from non intrusive observations , record drawings or the like. The contractor shall
safely carry out intrusive investigations, trial holes or soundings prior to commencing work to satisfy himself that
it is safe to proceed and that the assessments are accurate. any discrepancies shall be notified to gta prior to

works commencing.
2. Tender or billing drawings shall not be used for construction or the ordering of materials.

3. Do not scale. All dimensions and levels to be site confirmed.

4. This drawing shall be read in conjunction with all relevant architects, consultants drawings and specifications,

together with H&S plan requirements

5. Copyright : This drawing must not be copied, amended nor reproduced without the prior written agreement

of gta.

6. All drawings specifications and recommendations made by gta are subject to Local Authority and other

relevant Statutory Authorities approval. Any works or services made abortive due to the client proceeding prior
to these approvals is considered wholly at the Clients risk. gta hold no responsibility for resulting abortive works

or costs.
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