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DESIGN BRIEF 

 

 

These design calculations cover the design of the wet well, inlet chamber, valve chamber and the cover 

slabs to the Foul Water pumping station.   

 

The following calculations have been prepared to ensure that the inlet chamber, wet well and valve 

chambers do not become buoyant in certain conditions. These being in the permanent condition, when 

the tank may be considered empty.  Long term ground water monitoring has not been undertaken 

therefore water is considered at worst case of being at ground level; for this condition we have assessed 

the tank against a factor of safety of 1.1.  The chambers have also been assessed against the temporary 

condition during the construction phase to ensure that the chambers do not become buoyant. For the 

temporary condition we have assessed the chambers against a factor of safety of 1.0. 

 

 

The design of the tank has been assessed to ensure that the allowable bearing capacity is not exceeded 

in the permanent condition with the tank 90% full of water. Ground conditions are Mudstones for 

deeper chambers. The allowable bearing capacity of this site has been taken as 100kPa. These values 

are based on Phase I and II Geo-environmental Report, Whitechapel Road, Cleckheaton, Ref: 

17036/139, dated August 2018.  

 

 

The cover slabs have been designed to the chambers to ensure that the they do not fail under an 

accidental wheel load applied. 

 

 

REFERENCES 

 

• Sewers for Adoption – 6th Edition including interim technical addendum No.1  

• BS 5911-6: 2004 +A1:2010 Concrete pipes and ancillary concrete products — Part 6: 

Specification for road gullies and gully cover slabs. 

• BS 8110-1:1997 Structural use of concrete. Code of practice for design and construction 

• Phase I and II Geo-environmental Report, Whitechapel Road, Cleckheaton, Ref: 17036/139, 

dated August 2018. 
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Chamber Checks

Wall thickness: 150 mm Floatation: ACCEPTABLE (Perm)

Concrete cover: 200 mm

Internal diameter: 2700 mm Bearing: ACCEPTABLE

Depth (d ): 4450 mm Rebar required: 975 mm
2

/m

Concrete γ 24 kN/m
3

Provide:

43.58

Base

Depth: 750 mm

Length: 3600 mm

Width: 3600 mm

9.72

Cover Slab

Depth (d s ): 350 mm

Length: 3600 mm

Width: 3600 mm

Void Length: 1500 mm

Void Width: 900 mm

Void Depth (x ): 210 mm

4.54

Ground Conditions

Water Table: 0.0 m

ABP: 100 kN/m
2

Floatation

external diameter= 3.40 m

Volume of water displaced = 57.8 m
3

∴ mass of water displaced = 567.4 kN

self weight of chamber = 702.2 kN

FoS against floatation = = 632.0

567.4 = 1.11

1.11 > 1.1 ∴ ACCEPTABLE against floatation

Bearing

self weight of chamber empty = 702.2

Assuming 90% full of water = 225.0

Total = 927.1 kN

GBP = 71.5 kN/m
2

71.5 < 100 kN/m
2 ∴ ACCEPTABLE in bearing

Reinforcement

ULS = 983.1 kN

w = 75.9 kN

M ult = 34.3 kNm

d = 660 mm

A s = 126 mm
2

/m

A smin = 975 mm
2

/m

Wet Well Design (Worst case)

3 layers A393 mesh

top and bottom

A sprov =1179 mm
2

/m
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Chamber Checks

Wall thickness: 105 mm Floatation: ACCEPTABLE (Perm)

Concrete cover: 150 mm

Internal diameter: 1500 mm Bearing: ACCEPTABLE

Depth (d ): 2655 mm Rebar required: 390 mm
2

/m

Concrete γ 24 kN/m
3

Provide:

9.54

Base

Depth: 300 mm

Length: 2200 mm

Width: 2200 mm

1.45

Cover Slab

Depth (d s ): 350 mm

Length: 2300 mm

Width: 2300 mm

Void Length: 675 mm

Void Width: 675 mm

Void Depth (x ): 180 mm

1.85

Ground Conditions

Water Table: 0.0 m

ABP: 100 kN/m
2

Floatation

external diameter= 2.01 m

Volume of water displaced = 12.8 m
3

∴ mass of water displaced = 125.9 kN

self weight of chamber = 166.9 kN temp = 124.4 kN

FoS against floatation = = 166.9

125.9 = 1.33

(Perm) 1.33 > 1.1 ∴ ACCEPTABLE against floatation

Bearing

self weight of chamber empty = 166.9

Assuming 90% full of water = 41.4

Total = 208.3 kN

GBP = 43.0 kN/m
2

43.0 < 100 kN/m
2 ∴ ACCEPTABLE in bearing

Reinforcement

ULS = 233.7 kN

w = 48.3 kN

M ult = 6.7 kNm

d = 210 mm

A s = 78 mm
2

/m

A smin = 390 mm
2

/m

Inlet Manhole Design

1 layers A393 mesh

top and bottom

A sprov =393 mm
2

/m
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Chamber Checks

Wall thickness: 215 mm Floatation: ACCEPTABLE (Perm)

Internal diameters: 1800 mm

by 2400 mm 2400 Bearing: ACCEPTABLE

Depth (d ): 1450 mm Rebar required: 390 mm
2

/m

Brickwork γ 22 kN/m
3

Provide:

11.35962

Base

Depth: 300 mm Masonry Panel: ACCEPTABLE

Length: 3000 mm

Width: 2400 mm Mortar class: 12

2.16 Masonry unit: 7

Cover Slab

Depth (d s ): 350 mm

Length: 3600 mm

Width: 3000 mm

Void Length: 2400 mm

Void Width: 1800 mm

Void Depth (x ): 180 mm

3.78

Ground Conditions

Water Table: 0.0 m

ABP: 100 kN/m
2

Surcharge: 10.0 kN/m
2

ϕ': 22 °

γ: 18 kN/m
2

Floatation

Volume of water displaced = 17.3 m
3

∴ mass of water displaced = 169.7 kN

self weight of chamber = 187.4 kN temp = 115.3 kN

FoS against floatation = = 187.4

169.7 = 1.10

(Perm) 1.10 > 1.1 ∴ ACCEPTABLE against floatation

Bearing

self weight of chamber empty = 187.4

Assuming 90% full of water = 57.9

Total = 245.3 kN

GBP = 34.1 kN/m
2

34.1 < 100 kN/m
2 ∴ ACCEPTABLE in bearing

Reinforcement

ULS = 262.4 kN

w = 36.4 kN

M ult = 13.0 kNm

d = 210 mm

A s = 150 mm
2

/m

A smin = 390 mm
2

/m

clay bricks (absorption <7%)

I (M12)

Valve Chamber Design

1 layer A393 mesh

top and bottom

A sprov =393 mm
2

/m
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Wall design

K a = 0.45

K 0 = 0.63

P a(ULS) = 22.9

P s(ULS) = 10.0

32.9 kN/m
2

h/l = 0.60

µ = 0.35 0.7 2.0

therefore α = 0.024

Design bending moment for panel:

a) perpendicular to bed joints = 4.61 kNm

b) parallel to bed joints = 1.61 kNm

f kx = 2.0 N/mm
2

γm = 3.0

z = 7.7 mm
3

Moment resistance of panel:

M R = 5.1 kNm

5.1 > 4.61 kNm ∴ ACCEPTABLE
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