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Project: 6711 Calcsby:  AK
Job No: Whitechapel Road, Cleckheaton Chkd by:  JAK
Client: PDAS Date: 02.05.22

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 | and Il 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 — 6" Edition including interim technical addendum No.1

e BS5911-6: 2004 +A1:2010 Concrete pipes and ancillary concrete products — Part 6:
Specification for road gullies and gully cover slabs.

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

* Phase | and Il Geo-environmental Report, Whitechapel Road, Cleckheaton, Ref: 17036/139,
dated August 2018.
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. A& (Project: 6711 Calcsby: AK
I/ ) |
V4 ’/ﬁ Job No: Whitechapel Road, Cleckheaton Chkd by:  JAK
Client: PDAS Date: 02.05.22
Wet Well Design (Worst case)
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?/m
Concrete y 24 kN/m 3 Provide: 3 layers A393 mesh
top and bottom
Base A sprov=1179 mm 2/m
Depth: 750 mm
Length: 3600 mm
Width: 3600 mm
Cover Slab
Depth (d): 350 mm
Length: 3600 mm
Width: 3600 mm =
Void Length: 1500 mm
Void Width: 900 mm
Void Depth (x): 210 mm
Ground Conditions
Water Table: 0.0 m
ABP: 100 kN/m? g
Chamber
Floatation <4 Concrete
cover
external diameter= 340 m
Volume of water displaced = 57.8 m? o - E = B : L -1 Base
[J mass of water displaced = 567.4 kN = - = i
self weight of chamber = 702.2 kN
FoS against floatation = self weight x 0.9 = 632.0
mass of water displaced 567. = 111
1.11 > 11 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”
71.5 < 100 kN/m 2 ACCEPTABLE in bearing
Reinforcement
ULS = 983.1 kN
w = 75.9 kN
My = 34.3 kNm
d = 660 mm
A, = 126 mm?/m
A i = 975 mm?*/m




. 4 |Project: 6711 Calcsby: AK
I/ ) |
// ’/ﬁ Job No: Whitechapel Road, Cleckheaton Chkd by:  JAK
Client: PDAS Date: 02.05.22
Inlet Manhole Design
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?/m
Concrete y 24 kN/m 3 Provide: 1 layers A393 mesh
top and bottom
Base A sorov =393 mm 2/m
Depth: 300 mm
Length: 2200 mm
Width: 2200 mm
Cover Slab
Depth (d): 350 mm
Length: 2300 mm
Width: 2300 mm .
Void Length: 675 mm
Void Width: 675 mm
Void Depth (x): 180 mm
Ground Conditions
Water Table: 0.0 m
ABP: 100 kN/m? |
Chamber
Floatation 4 Concrete
cover
external diameter= 201 m
Volume of water displaced = 128 m’ = z Z - T
St - e ‘' =+1Base
[J mass of water displaced = 125.9 kN _ 1 R 27 =
self weight of chamber = 166.9 kN temp = 124.4 kN
FoS against floatation = self weight = 166.9
mass of water displaced 125. = 133
(Perm) 1.33 > 11 0 ACCEPTABLE against floatation
Bearing
self weight of chamber empty = 166.9
Assuming 90% full of water = 414
Total = 208.3 kN
GBP = 43.0 kN/m”
43.0 < 100 kN/m? ] ACCEPTABLE in bearing
Reinforcement
ULS = 233.7 kN
w = 48.3 kN
M uie = 6.7 kNm
d = 210 mm
A, = 78 mm?’/m
Agn = 390 mm?/m
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Umﬁ Job No: Whitechapel Road, Cleckheaton Chkd by: JAK
Client: PDAS Date: 02.05.22
Valve Chamber Design
Chamber Checks
Wall thickness: 215 mm Floatation: ACCEPTABLE (Perm)
Internal diameters: 1800 mm
by 2400 mm Bearing: ACCEPTABLE
Depth (d): 1450 mm Rebar required: 390 mm?/m
Brickwork y 22 kN/m 3 Provide: 1 layer A393 mesh
top and bottom
Base A sproy =393 mm /m
Depth: 300 mm Masonry Panel: ACCEPTABLE
Length: 3000 mm
Width: 2400 mm Mortar class: 1(M12)
Masonry unit: clay bricks (absorption <7%)
Cover Slab
Depth (d): 350 mm
Length: 3600 mm
Width: 3000 mm
Void Length: 2400 mm
Void Width: 1800 mm
Void Depth (x): 180 mm
Ground Conditions
Water Table: 0.0 m
ABP: 100 kN/m” d
Surcharge: 10.0 kN/m?
@ 22 ° = z -
v: 18 kN/m’* L o R i - =l Base
Floatation
Volume of water displaced = 173 m?
[J mass of water displaced = 169.7 kN
self weight of chamber = 187.4 kN temp = 115.3 kN
FoS against floatation = self weight = 187.4
mass of water displaced 169. = 1.10
(Perm) 1.10 > 1.1 O 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’*
34.1 < 100 kN/m 2 O ACCEPTABLE in bearing
Reinforcement
ULS = 262.4 kN
w = 36.4 kN
M = 13.0 kNm
d = 210 mm
A, = 150 mm?/m
Agin = 390 mm?/m
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iy ¢ Project: 6711 Calcs by: AK
i 4 .
Zﬁ”ﬁ Job No: Whitechapel Road, Cleckheaton Chkd by: JAK
Client: PDAS Date: 02.05.22
Wall design
Ky = 0.45
Ko = 0.63
P auis) = 229
Pus = 100
32.9 kN/m*
h/l = 0.60
u = 0.35
therefore a = 0.024
Design bending moment for panel:
a) perpendicular to bed joints = 4.61 kNm
b) parallel to bed joints = 1.61 kNm
i = 2.0 N/mm?
Ym = 3.0
z = 7.7 mm’
Moment resistance of panel:
Mg, = 5.1 kNm
5.1 > 4.61 kNm O ACCEPTABLE
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Reinforced Concrete Notes:

1. This drawing is to be read in conjunction with PDAS
Ltd drawings.

2. Dimensions must not be scaled from this drawing.

Air vent duct 3. All reinforced concrete is designed to BS 5400 and

concrete covers to chambers /.—efe.- to detail on all construction is to comply with this code.

refer to drawing 6711:1003

300thk Insitu reinforced:
\ drg 6711:1002

20mm Hydrocell t
form Isolation joint
around covers

14150 4. Reinforced concrete to be Grade: RC40/50 for

530 , 2300\ , 805 , 3600 , 1200 / 3000 . 2715 below ground structure, specified in accordance with
2450x750x150 high Plinth BS 8500 & BS 206-1.
] ] for Storage Kiosk—see
PDAS drg PR14633-005 Above ground/hard surface slabs to be exposure class
XF2 & provide grade: PAV2 concrete.

7
o a a a )MJ a a

All reinforced concrete below ground level to be
exposure classes XD3, XC3/4, design sulphate class
AC—-2z & DC—2z in accordance with BRE Special
Digest No 1:Part 1. Maximum aggregate size: 20mm.

N
P
\
750 1500

= g 5. Concrete test samples shall be provided in
accordance with the requirements of BS EN 12350-1.

3095

6. All excavations for reinforced concrete shall be kept
free from water, loose material and rubbish.

"z

7. Reinforcement should comply with BS 4449, 8666,
4482 or 4483. All reinforcement designated ‘B’ should
be high yield high yield in accordance with BS 4482

and BS 4483.

-
|
|

8. Reinforcement shall be free from oils, paint etc

Brushed finish t
\/ aﬂuioicrel{‘elssmg (which may adversely affect its bond with the
top surface concrete).

N —_—
Washout chamber, see / L
detail on drg 1002

9. Cover to reinforcement to be: Nominal 50mm cover
when cast against shutters & blinding, 75mm all other
faces. Tolerance Ac=5mm for below ground and for
above ground/hard surface slabs nominal cover to be
50mm+Ac

125thk
Pav 2
concrete

o
10000

=

o

= 10. Top reinforcement in slabs shall be supported on
2 mild steel chairs to ensure all reinforcement has the
@

[

Lift—out bollards, see

detail on drg 1002 required cover of concrete.

g 11. Spacer blocks are to be made of precast concrete
or a suitable plastic alternative. They shall be used to
ensure that all reinforcement has the required cover
of concrete. Pieces of wood, brick etc are not
permitted.

200thk RC tanker Trapped
hardstanding with | road gully
2 layers of A393

mid depth
Tanker hardstanding

| flushed with
compound.

2450

4000

12. It shall be the responsibility of the contractor to

check bending schedules against the drawings prior to

g the ordering of the reinforcement and to notify the
Engineer of any discrepancies.

1.2m High Steel gate with
120mm x 120mm posts to YWS
specification. Please refer to
details on drawing 1002

10000

Pin Kerb
\ —

See
Detail x/«l B o — o o o/ o o
900sq base | pE—

to post

13. The structure is designed to be stable upon
completion, temporary stability is the responsibilty of
the Contrator.

A

3800mm |min. clear opening

750 |500)

1000 I.

14. Surface finish to contract specification.

;

\
N i i Pumping equipment as specified and
N . . 1No Bridgford Bollards/ \2450x7§0x]50 high Plinth ping equip! P
PmFE:gl.n%ot;pl;:nznbgLen d%l:;slgg g; FS 490XX or similar lf:'(-;:,- 'ﬂghg},"ffggie PDAS detailed by PDAS Ltd.
1.2m High bow top fencing with approved. 9
matching gates. See (fompound edge
detail on drg 1002 Minimum Laps for Reinforcement

Note: all dimensions indicated
Bar Dia Lap Lengths

are to be confirmed on site Details i d ith

(1:50) etails in accordance wi T8 325 mm
1 layer of A393 Mesh mid PDAS Ltd drg PR14633-006 H10 200 mm
depth in 125thk PAV with Check against latest drawings H12 475 mm

400mm laps (flying ends) before construction H16 525 mm

H20 1050 mm

H25 1300 mm

H32 1675 mm
All minimum laps to reinforcement
are to comply with the requirements
of BS 8110.

2200 855 3600 1500 v 2400
1100, 1100 1800 v 1800

805 3600 1200 3000

3

E—
N
{9
o
o

420

/50
650 ,
N\
N
870 |
/1
/)
430

1800

1800

N
372
o
=4
o
\
3
1S
s
775
<]
(=]
o

1100
1070
1150

1800

L 1370 |,

J—
|

]
IS
N
o

|
N

|

|
N
H
2300
1

1
-
{ ~

|
750

=

>
2200
v

1100
2400
3000

1150
378

1685

1800

1930

2230

130

|

P2 11/05/22 | Air ducts removed from the valve chamber. Gate post size updated. AK JAK

P1 | 05/05/22 | Preliminary Issue. AK JAK

(1:50)

REV. No. DATE [DESCRIPTION DRAWN | CHECKED

o K&\, MJA CONSULTING
&\/ CIVIL & STRUCTURAL ENGINEERS
Ipsum Court, 24 The Quadrant,

PDAS Ltd Abingdon Science Park, Abingdon
- Oxon, OX14 3YS
Froiest Whitechapel Road, Telr 01235 555173

Cleckheaton Email: mail@mjaconsulting.co.uk

Tl [ As shown@A1  |""""  PRELIMINARY

Pump Station 711 [
Py a'_: Project Engineer |M.IA Fé7j1c; Ne |Dute 04 /05 /2022
rawini

RC Details
Sheet 1 711~ MIA—SW-XX-DR-S—1000 | P2

© This drawing is the copyright of Michael A Jennings Associates Limited and may not be copied, altered or reproduced in any way without their_permission.




Pumping equipment as specified and
detailed by PDAS Ltd.

Minimum Laps for Reinforcement

Bar Dia Lap Lengths
H8 325 mm
H10 400 mm
H12 475 mm
H16 625 mm
H20 1050 mm
H25 1300 mm
H32 1675 mm

All minimum laps to reinforcement
are to comply with the requirements

_ _ of BS 8110.
1.%21 h{gh 1b.°2mthlgh
f:-ucinz — 125mm thk Pav 2 concrete fe:cingp
with 1 layer of A393 mesh
mid depth (400mm laps)
- 50mm concrete blinding
-350thk Insitu reinforced - Compacted type 1 (225mm
Brush finish to all ?g’:\mlsgl)gfgﬁell).;‘: concrete covers to chambers deep based on CBR of >5%)
150 concrete slurI; top - fon jo refer to drawing 6711:1003 150
250x50 EBN —1—1" surfaces Davit socket 466 -—T— 2 BN
sdaing 100 0 3 180 180 edging
8 = 110.600 Cover Level - 8 i 8 8
8 T | \ ] 8
Y, i -
‘ i R
g ‘ | 1050 7 77 ‘ ‘ J&a‘ g
1 400 ST1 concrete 400 L
215thk 1800 215thk haunch to BS8500
2550/ 1500 2550/ 1685 Valve: Chamber Brickwork to be min. 2omm mo cggregate
150 |+ ] 105 Iniet Manhole 40N/mm? Eng. bricks
with class (i) mortar.
9 /) 4 Bituthene tanking system
7 2~ to perimeter of wall
J . ‘ . 108.800
o . M
] | 3
4x10 H10 23—200 CURVED BARS 4 | 7 T_ - M
31 H16 22-200 SPLICE BARS 3 3500/a 2700 3500/a o e i / N1 loyer 4393 mesh reinforcement top
] b Wet Well I w0 9 1 layer A393 mesh reinforcement bottom
31 H16 21-200 L BARS ; 150 200 2400x3000 base 50mm cover
1
/. 4 V. 3
107.585 44 Locally thicken to incorporate
ol 1 * sludge outlet valve 150mm
=1 e— min. cover to to underside,
" 9 i trim mesh around
75mm blinding”" ’ I
1 layer A393 mesh reinforcement top ) A
1 layer A393 mesh reinforcement bottom 2200x2200 base
50mm cover \ 4x16 H10 20-200 CURVED BARS
1 i 52 H16 19—200 SPLICE BARS
|
1 ‘ i 52 H16 18—200 L BARS
|
105800 | 2 ‘ \
SR EEEEEEEEEEEEEEEEEEEEEEEEEEEEES PO o
/. ﬂ Details in accordance with
| 8 PDAS Ltd drg PR14633—001
~ Check against latest drawings

N\ —

% Es===s=s=ssssssssssssssssssss=s: before construction
3 layer A393 mesh reinforcement top

75mm blinding”

3 layer A393 mesh reinforcement bottom 3600x3600 base

50mm cover

1:25

Wall prepared with
Bituthene B2 primer

Bituthene 4000 +
—————protection board etc to
manufacturers details

Bituthene LM applied
to wall to link
between foundation
and Bituthene 4000

§ : P1]05/05/22 | Preliminary lssue. [ AT JAK
Bituthene LM applied | | | |
around pipe entries REV. No. DATE IDESCRIPTION DRAWN | CHECKED
Client -
\?\\\J MJA CONSULTING
Base Shaped fillet N\ CIVIL & STRUCTURAL ENGINEERS
Ipsum Court, 24 The Quadrant,
PDAS Ltd Abingdon Science Park, Abingdon
Isometric view Poiect Whitechapel Road, | 7125 558173
WM[ Cleckheaton Email: mail@mjaconsulting.co.uk
[Scate: :
i Stati S pg shown@AT | PRELIMINARY
um: ation Project Engineer [MJA Project No: [Date:
GA & RC Details [** 6771 ™ ™ 04/05/2022
rawin: lumber: Rev:
iy . o e i e i e b it et e st b i Sheet 2 8711 -MIA-SW—XX—DR-5—1001 [~ P1




20x20mm Thioflex 600
sealer or similar approved.

20mm Hydrocell to form
Isolation joint

Bridgford bollards
FS 490XX

Compound o n
slab ~ o
| -
o
54 Ground level
N
: NI
Isolgtion Joint 8
<+

Kiosk Plinth
AV

Compound

(1:20)

150

slab

_________._fg

IO

Iypical Plinth Detail

(1:20)

Class D400 end hinged captive
Gully grating and frame to B.S.EN
124 Ref.GA2—450 bedded 10-12
Designation (i) cement mortar
series 2400.

Any gullies in shared surfaces to
have pedestrian grating
Gully Gully grating to be set 15m
below road at kerb face and 5mm
at front of grating.

150mm ST4
Concrete
surround

The first metre of each
gully connection to the
outlet shall be
surrounded with 150mm
minimum thickness of
ST4 concrete.

Min 150mm outlet
connections to be
used. Investigation of
existing sizes to be
confirmed before
connection

120x120x5.0 SHS
post

125

- 150mm thk Pav 2 concrete
A393 mesh mid depth

- 125mm thk Pav 2 concrete
with 1 layer of A393 mesh
mid depth

- 50mm concrete blinding

L- Compacted type 1 (225mm
deep based on CBR of >5%)

[N
ot
Wi,

2-3 courses Class B
Eng.bricks laid and
bedded in cement
mortar corbelled to
form opening.

Precast gully pot
4508x900mm deep to
B.S.5911 part 2

150mm ST4
Concrete

(1:20)

Refer to enlarged
detail for gate connection

9270 |,

(1:20)

80

1000

Ground level

AOSD

Gate
/
Gate fixings to “
specialist details\

120x120x5.0 SHS =

post I?

Plan detail X

b

400

1.2m High bow top steel gate with
120x120mm posts and matching fencing.
Fencing to be in accordance with bs
1722 part 12 (2006) and galvanised to

YWS specification.

Tanker hardstanding

250x50 EBN kerb laid
inverted and flush on
ST1 concrete bed

Fixed concrete bollards
or similar approved.

200

200mm thk RC tanker hardstanding —

with 2 layers of A393 mesh

Compacted type 1 (225mm —

deep based on CBR of >5%)

1.2m high
l=—bow top

fencing

250x50 EBN |

Standard precast

concrete manhole lid _X

r

e ]l

1220
|
|

300
Tanker hardstanding Compound
flush with compound slab <
. AV "
150
-==&=‘ - +_|_____-_ -H—T—
g edging
Compound
8 slab %
s f — 8
\. ; w
Form local mass — 125mm thk GEN3 concrete =X P
concrete thickening with 1 layer of A393 mesh °
mid depth for bollard mid depth [/ 200 3
50mm concrete blinding — - 50mm concrete blinding -
Sﬂﬁﬂn B-B - Compacted type 1 (225mm ST1 concrete ‘ 400 |
deep based on CBR of >5%) haunch to BSB500
(1:20) 20mm max. aggregate
#110mm PVC—u
Mushroom Cap set (1:20)

PCC post

125

rackets plugged

& screwed
the post

to

Steel post

slab

be hot dip galvanized

120x120x5.0 SHS.
\‘ Post and fixings to

Compound

125x125 PCCH
post 1.2m high

|

1200

I~ F

1.20m above slab
level

Pipe to be Supported by
N2 PVC—U Pipe Brackets.
See bracket fixing detail

on this drawing.

Ground

#110mm Wavin Certius Soil Pipe as High
Level Vent Pipe. Vent to be Placed as
Close to the Underside of the Cover
Slab as Reasonably Practicable

Cover

800

==

o
<]
R

600 min.

GEN2
concrete

120x120x5.0
post

SN

GEN2 Pad foundation
900x600 deep

1

© This drawing is the copyright of Michael A Jennings Associates Limited and may not be copied, altered or reproduced in any way without their_permission.

3

, 600 min.

Duct into wet well

\Foundation to be
Notched Locally to
Allow for Vent Pipe

Wet Well Vent Pipe

(1:20)

2100

Standard precast

concrete manhole
lid ~

ARG ﬁ AL
’ | [
|

ass concrete thrust/support
blocks cast once pipework
positioned GEN3

GEN2 Pad foundation
900x600 deep

Details in accordance with
PDAS Ltd drg PR14633—008
Check against latest drawings

before construction

250 15LI)O 250
Washout (‘.‘,hamber 100 150
7 ‘ U
108.120 ‘ %
v4 L
o ! | —
" |
[

ﬁ\
75mm  blindin

150

Allow 50mm
— clearance to
| bolts

s

150

(

(1:25)
1:25)

Mass concrete
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Reinforced Concrete Notes:

1. This drawing is to be read in conjunction with PDAS
Ltd drawings.

2. Dimensions must not be scaled from this drawing.

3. All reinforced concrete is designed to BS 5400 and
all construction is to comply with this code.

4. Reinforced concrete to be Grade: RC40/50 for
below ground structure, specified in accordance with
BS 8500 & BS 206-1.

Above ground/hard surface slabs to be exposure class
XF2 & provide grade: PAVZ concrete.

All reinforced concrete below ground level to be
exposure classes XD3, XC3/4, design sulphate class
AC—-2z & DC-2z in accordance with BRE Special
Digest No 1:Part 1. Maximum aggregate size: 20mm.

5. Concrete test samples shall be provided in
accordance with the requirements of BS EN 12350-1.

6. All excavations for reinforced concrete shall be kept
free from water, loose material and rubbish.

7. Reinforcement should comply with BS 4449, 8666,
4482 or 4483. Al reinforcement designated ‘B’ should
be high yield high yield in accordance with BS 4482

and BS 4483.

8. Reinforcement shall be free from oils, paint etc
(which may adversely affect its bond with the
concrete).

9. Cover to reinforcement to be: Nominal 50mm cover
when cast against shutters & blinding, 75mm all other
faces. Tolerance Ac=5mm for below ground and for
above ground/hard surface slabs nominal cover to be
50mm+Ac

10. Top reinforcement in slabs shall be supported on
mild steel chairs to ensure all reinforcement has the
required cover of concrete.

11. Spacer blocks are to be made of precast concrete
or a suitable plastic alternative. They shall be used to
ensure that all reinforcement has the required cover
of concrete. Pieces of wood, brick etc are not
permitted.

12. It shall be the responsibility of the contractor to
check bending schedules against the drawings prior to
the ordering of the reinforcement and to notify the
Engineer of any discrepancies.

13. The structure is designed to be stable upon
completion, temporary stability is the responsibilty of
the Contrator.

14. Surface finish to contract specification.

Refer to bar schedule 6711-MJA—SW—-XX—SH-S—B1003

Pumping equipment as specified and
detailed by PDAS Ltd.

Minimum Laps for Reinforcement

Bar Dia Lap Lengths
H8 325 mm
H10 400 _mm
H12 475 mm
H16 625 mm
H20 1050 _mm
H25 1300 mm
H32 1675 _mm

All minimum laps to reinforcement
are to comply with the requirements
of BS 8110.

Please refer to the following Bar Bending Schedule for
beam reinforcement:

BAR BENDING SCHEDULE REFERENCE
Schedule no: Rev:
6711-MJA—-SW—XX-SH-S-B1003 P1
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