
Notes:

1. Existing drainage information taken from Cat

Surveys Survey GPR drawing Rev P04

11/10/21.

2. All filter drains to be Ø150mm unless noted

otherwise.

3. All gully leads to be Ø150mm unless noted

otherwise.

4. For size of geocellular storage, refer to

drainage schedules.

5. A Pre-Planning Enquiry response has been

received from Thames Water Ltd confirming

acceptance in principle to the site discharge to

their sewers. Contractor to apply for consent to

discharge.

6. All covers within trafficked areas to be Grade

D400.

7. This drawing is to be read in conjunction with:

7.1. Drainage Schedules

DCS20109-ARUP-PL-ZZ-XX-DR-C-52700

7.2. Drainage Details

DCS20109-ARUP-PL-ZZ-XX-DR-C-52500

to 52503.

8. Drainage layout and tank sizes subject to

further coordination as detail design of other

utilities is progressed.

9. Tanks to be procured by the contractor and

designed by manufacturer including access

and venting arrangements. Polystorm Xtra or

similar approved.

10. Interceptor to be Class 1 Full Retention with

high level alarm. SPEL Puraceptor or similar

approved.

11. Signage and public realm furniture foundations

to be positioned out with the line of the

drainage infrastructure. Where foundations

require locating in proximity to the line of the

Thames Water drainage infrastructure the

contractor is to coordinate with Thames Water.

12. Contractor to coordinate with Thames Water to

gain relevant approvals and agree any asset

protection requirements.

13. Refer to the drainage strategy report

(DCS20109-ARUP-DC-XX-XX-RP-C-52001)

and the Architects / Landscape Architect's

plans and details for green roof locations and

information.
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Key :

Site Boundary

Thames Water  Storm Sewer

Thames Water Foul Sewer

3m offset from Thames Water Assets

Storm Water Carrier Pipe

Storm Water Perforated Collector Pipe

Permeable & Cellular Pavement

Foul Water Carrier Pipe

Storm Water Manhole

Catchpit

Foul Water Manhole

Rodding Eye

Storm Water Linear Channel

Storm Water Gully

Storm Water Storage Tank

Storm Water Storage Tank Access

Storm Water Infiltration trench to Tank

Permeable Pavement

Cellular Grassed Paving (Lined unless

otherwise noted)

Soft Landscaping  (As per Landscape

Architect's design)
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Key :

Site Boundary

Proposed direction of ground fall

Proposed watershed route

Proposed watershed route of water

overtopping a kerb or low point

Notes:

1. Flow routes based upon Architect layout from

February 2022.

2. Existing levels have been taken from

CatSurveys Topographical survey Information

provided 11/10/21.

3. This drawing is to be read in conjunction with

Drainage Layout

DCS20109-ARUP-PL-ZZ-XX-DR-C-52200
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500 min
225 min

Cover to BS EN 124.
For min clear opening and

grade refer to drainage schedules

Mortar haunching to
MH Cover and Frame

RC cover slab bedded with
mortar, proprietary bitumen

or resin mastic sealant.

Double galvanised mild steel
step irons  to BS 1247:Part 1

at 250mm centres throughout.

675mm
Max.

350mm
Min.

Benching slope to be 1in10 to
1in30. High strength concrete
topping to be brought up to a

dense smooth face, neatly
shaped and finished to all

branch connections. Minimum
thickness 20mm.

Inverts formed using
channel pipes

Type ST4 Class 3 sulphate
resisting concrete

chamber base

Class B engineering bricks,
precast concrete masonry
units or precast concrete cover
frame and seating rings

Pre-cast concrete shaft,
chamber sections and cover
slab to BS EN 5911 and BS EN
1917.  to be bedded with nitrite
sealant.  For manhole sizes,
refer to drainage layouts.

Bottom pre-cast manhole ring
to be built into base concrete
by 100mm (min.)

225mm to
underside of
channel

Construction Joint
Distance between top of pipe
and underside pf PC chamber
to be 50-300mm

Joint to be as close as
practicable to face of

manhole, to permit
satisfactory joint and

subsequent movement

Minimum width of
benching to be 225mm

150mm min grade ST4 Class 3 sulphate resisting
concrete surround

Short length pipe to be
similar length
to rocker pipe

Rocker pipes.  Refer to
Table 1.

Galvanised double step
irons to BS EN 13101 or

ladder to BS EN 14396
Minimum width of

benching  to be 500mm

Pipe joint with channel
to be located

100mm (min) inside
face of chamber

Rocker pipe.  Refer to
Table 1.

Type B PCC Manhole - Maximum depth from to soffit from cover 3m
Typical Detail - Section

TABLE 1 Rocker Pipe Lengths

Diameter
of pipe
(mm)

150 - 600
600 - 750

> 750

Length of
rocker pipe

(mm)

600
1000
1250

Safety chain to outgoing
pipe where pipe is
Ø600mm or greater

Type B PCC Manhole - Maximum depth from to soffit from cover 3m
Typical Detail - Plan

75mm blinding

900 min (single cover)

TABLE 2 Minimum chamber dimensions

Diameter of
largest pipe DN

(mm)

150
225
300

> 300

225
300

375-450
> 450

Steps
Ladder
Winch

Min internal
diameter of

manhole (mm)

1200
1200
1200

Larger of 1800
or DN+450

1200
1200
1200

Larger of 1800
or DN+775

1050
1200
900

Depth to
pipe soffit

(mm)

< 1500

> 1500

Manhole
Shaft

> 3000

Min clear
opening size

(mm)

750 x 675
1200 x 675

600 x 600

600 x 600

Control Chamber - Section

B B

225.00

75mm blinding

HydroBrake
Refer to drainage schedule

Ø1500 PCC Manhole rings
or HydroBrake chamber.

Rocker pipe Rocker pipe

150mm min ST4 Class 3 sulphate resisting concrete surround
to be cast integral with manhole surround

400.00

To Outfall

Refer to drainage layouts and
schedules for pipe diameters

Ø150 overflow

Orifice Plate
Refer to drainage schedule

IN

900 (MIN)
(See table)

OUT

All insitu concrete to be ST4
Class 3 sulphate resisting
unless stated otherwise.

Concrete surround
to outlet pipe
(150mm thick.)

200mm thick concrete base.

Typical Catchpit Detail

300

Cover to BS EN 124.
For min clear opening and

grade refer to drainage schedules

300

Type ST4 Class 3 sulphate resisting
concrete surround, 150 thick

Individual concrete pour to overlap
manhole ring joints by a miniimum of
300mmm to prevent water ingress.

Ø450 Shaft

Restrictor Cap with 350mm opening
and sealing ring

150mm ST4 Class 3 sulphate resisting
concrete surround to chamber

300mm wide, 150mm deep mass concrete grade
ST4 Class 3 sulphate resisting concrete surround

Class B Engineering bricks (2 no. courses
min.,4 courses max.) set in class 1 mortar.

Ø450 Base

B125 cover to BS EN 124 in non-trafficked areas.
D400 cover to BS EN 124 in trafficked areas.

Reduced Access PPIC
Typical Detail

Unused connections to be capped
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Notes

1. All dimensions are in millimeters (mm) and all levels
are in meters (m) Above Ordnance Datum (AOD)
unless otherwise stated.

2. Cover and invert levels of existing manholes and
pipes to be confirmed prior to commencement of
construction.

3. All drainage <300mm to be HDPE.  All drainage
≥300mm to be concrete.

4. All pipes and manholes to have Nitrile Seals

5. All covers within trafficked areas to be Grade D400.
All other covers to be Grade B125.

6. Minimum clear openings to BS EN 752 as shown
on Table 2 on
DCS20109-ARUP-PL-ZZ-XX-DR-C-52500

7. Drainage to be laid, bedded and backfilled in
accordance with manufacturer's recommendations.

8. Pipes with less than 900mm cover in areas not
subjected to vehicular loading to be concrete
protected.  Pipes with less than 1200mm cover in
areas subjected to vehicular loading to be concrete
protected.

9. Interceptors to be Class 1 Full Retention separators
with high level alarm, SPEL Puraceptor or similar
approved. For standard details refer to
spelproducts.co.uk.

10. Surface Water Tanks to be procured by the
contractor and designed by manufacturer including
access and venting arrangements. Polystorm Xtra
or similar approved. For standard details refer to
PSM series available on Polystorm.com

11. This drawing is to be read in conjunction with:
- Drainage Layout

DCS20109-ARUP-PL-ZZ-LP-DR-C-52200
- Drainage Schedule

DCS20109-ARUP-PL-ZZ-LP-DR-C-52700
- Drainage Details

DCS20109-ARUP-PL-ZZ-XX-DR-C-52500 to
52503
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Greater of 150
or 14 Bc

300

Bd - Refer to Table 2

Surface finishes

Formation Level

Water stops as required
when excavation passes

through ground
containing running water

Type 1 granular sub base

Drain run

Granular bed and
surround to comply
with WIS 4-08-02

Class S Pipe Bed and
Surround

Water stops as required when
excavation passes through ground

containing running water

150
min

150
min Bd

Bc

Spigot and
socket joint

Concrete bed
and surround

18mm Min waterproof flexible
sheeting at each pipe joint

Any supports and packings shall be
removed immediately before pouring of
concrete

Unrestricted width of upper trench shall
not extend into lower structural pipeline

section

Surface finishes

Mechanically compacted selected fill in
layers no greater than 300mm

Compaction shall not be  undertaken
until  72 hours after placing of
concrete

Non mechanically compacted selected
fill to min 300mm above pipe crown

Width of bed and surround to extend
100mm min beyond pipe wall

Drain run

1
4 Bc

1
4 Bc

1
4 Bc or 100mm min grade ST4 Class 3 sulphate resisting

concrete bed and surround

Unreinforced Concrete Bed and Surround

Precast concrete manhole ring

Lever locking stopper
with chain

Invert of rodding eye to be not
greater than 1.5m above top of
benching (unless specific man

access requirements are
provided)

Tumbling curved square equal
junction with 150mm min ST4 Class 3 sulphate resisting
concrete surround

Rocker pipe 600mm long.
Flexible joints to be within
150mm of external face of surround
for pipes up to and including 150Ø,
and within 300mm for pipes over 150Ø.

150mm min ST4 Class 3 sulphate resisting concrete surround to
backdrop to be cast integral with
manhole surround

2 45° bends for pipes up
to and including 225Ø,
90° bend for pipes 300Ø
and over.

225mm min ST4 Class 3 sulphate resisting concrete base
integral with manhole surround.

External Backdrop
Typical Detail

1800 Max.

Rocker pipe,
600mm long

Granular surround
to pipe150mm min ST4 Class 3 sulphate resisting concrete surround

to be cast integral with
manhole surround

Precast concrete
manhole ring

Drainage Ramp
Typical Detail

Pipe Diameter (mm)

150

225-525

1200

Aggregate

10mm or 14mm single size
or 14mm to 5mm graded

14mm or 20mm single size
or 20mm to 5mm graded
or 14mm to 5mm graded

10,14,2mm or 40mm single size
or 40mm to 5mm graded
or 20mm to 5mm graded
or 14mm to 5mm graded.

Table 1 - Granular Bed and Surround

Pipe Diameter (mm)

150
225
300
375
450
500
525

Recommended Trench
Width (mm)

600
700
750

1050
1150
1200
1200

Table 2 - Trench Width (Bd)
Bc

Min 300mm separation between
pipes for multiple pipe runs

45° bend

45° bend

Bd = larger of 1.5xBc or Bc+300mm

135° Branch

Main drain run

Branch drain ramp
down as required

Incorporate branch bend if required
subject to connection layout

Typical External Drainage Branch Connection

Flexible joints

Flexible joints to crossing pipe as per the
above detail.

Drain Crossing with less
than 300mm clearance

Flexible joints

600

150
Max

600

150
Max

Concrete surround 1.m
wide ST4 Class 3
sulphate resisting

concrete centered on
drains

A1 - Do not scale
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Notes

1. All dimensions are in millimeters (mm) and all levels
are in meters (m) Above Ordnance Datum (AOD)
unless otherwise stated.

2. Cover and invert levels of existing manholes and
pipes to be confirmed prior to commencement of
construction.

3. All drainage <300mm to be HDPE.  All drainage
≥300mm to be concrete.

4. All pipes and manholes to have Nitrile Seals

5. All covers within trafficked areas to be Grade D400.
All other covers to be Grade B125.

6. Minimum clear openings to BS EN 752 as shown
on Table 2 on
DCS20109-ARUP-PL-ZZ-XX-DR-C-52500

7. Drainage to be laid, bedded and backfilled in
accordance with manufacturer's recommendations.

8. Pipes with less than 900mm cover in areas not
subjected to vehicular loading to be concrete
protected.  Pipes with less than 1200mm cover in
areas subjected to vehicular loading to be concrete
protected.

9. Interceptors to be Class 1 Full Retention separators
with high level alarm, SPEL Puraceptor or similar
approved. For standard details refer to
spelproducts.co.uk.

10. Surface Water Tanks to be procured by the
contractor and designed by manufacturer including
access and venting arrangements. Polystorm Xtra
or similar approved. For standard details refer to
PSM series available on Polystorm.com

11. This drawing is to be read in conjunction with:
11.1. Drainage Layout

DCS20109-ARUP-PL-ZZ-LP-DR-C-52200
11.2. Drainage Schedule

DCS20109-ARUP-PL-ZZ-LP-DR-C-52700
Drainage Details
DCS20109-ARUP-PL-ZZ-XX-DR-C-52500 to
52503
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Varies

900x450 precast
concrete gully

Min 150mm concrete
ST4 Class 3 sulphate

resisting concrete surround

Road construction

Cover frame to be
bedded on 1 to 3
courses Class B

Engineering bricks
in 1:3 cement mortar

Grade D400 Cast iron
grating to BS EN 124, to be
set no more than 5mm
below road surface

Pathway construction

Stopper chain and stay

150Ø diameter bend.
Radius to suit.

Rocker pipe.
Length not to
exceed 700mm.
No rigid joint with
2m of gully

Precast Concrete Highway Gully
Typical Detail

Indicative Detail Permeable Paving
Infiltration Directly To Tank

Refer to permeable
paving detail

IMPERMEABLE (2000 gauge, suitable
for below ground tanking) membrane to

side and bottom of trench.  To be
installed, lapped and jointed in

accordance with manufacturer's
requirements.

500

Geotextile/geosynthetic filter
to BS 7533-13:2009, C.1

Geotextile/geosynthetic filter
to BS 7533-13:2009, C.1

IMPERMEABLE tank liner to suit
manufacturers details bonded/overlapped

with paving impermeable liner

Geocellular Tank

890mm
minimum

Contractor to create nominal
fall of capping layer below
permeable surfaces towards
infiltration trench

Cover frame to be

Min 80mm thick pavers to Landscape
Architect's specification.
50mm laying course to BS 7533-13:2009, A.2
200mm Base AC32 to BS EN 13108-1:2016
Punctured with 75mm diameter holes on a 750mm orthogonal grid

Min 150mm sub-base to BS 7533-13:2009, A.1

Capping, 6F2.  Thickness to be in accordance with Table 1

Typical Detail
Permeable Paving & Collector Pipe

CBR
(%)

Capping
Thickness

(mm)

1
2
3
4

5+

600
350
250
200
150

Jointing to BS 7533-13:2009, A.2

IMPERMEABLE (2000 gauge, suitable
for below ground tanking) membrane to

side and bottom of trench.  To be
installed, lapped and jointed in

accordance with manufacturer's
requirements.

Geotextile/geosynthetic filter
to BS 7533-13:2009, C.1

75.00 150mm Ø Perforated
collector pipe, nominal fall
to outfall
Type A filter materialVaries to suit pipe diameter

Permeable and impermeable
Membrane brought up to

haunched kerb and cut off flush
with surface of block paving

Table 1

1200
Unless stated

otherwise

75mm thick CELLPAVE HD paving
units or similar approved
20mm laying course to BS 7533-13:2009, A.2

310mm sub-base GSB Type 3

Min 310mm sub-base to BS 7533-13:2009, A.1

Typical Detail
Cellular Grass Paving  - Impermeable

wilth Collector Pipe

IMPERMEABLE (2000 gauge, suitable
for below ground tanking) membrane to

side and bottom of trench.  To be
installed, lapped and jointed in

accordance with manufacturer's
requirements.

GeoTrax TS1000 filter/
separation geotextile or similar

approved

75.00 150mm Ø Perforated
collector pipe, nominal fall
to outfall
Type A filter materialVaries to suit pipe diameter

Permeable and impermeable
Membrane brought up to

haunched kerb and cut off flush
with surface of block paving

1200
Unless stated

otherwise

Contractor to create nominal fall of capping layer
below permeable surfaces towards collector
pipes.

Contractor to create nominal fall of capping layer
below permeable surfaces towards collector
pipes.

GeoTrax GX30/30T or
similar approved

Linear Drainage

1000mm

90mm

Ø
11

0
KN

O
C

KO
U

T

100mm

D
IM

 A

155mm

Table 2
CHANNEL DIM A

S01 137
S010 191
S020 251
S030 311

'Y
2'

'Y
3'

Paviours directly adjacent
to frame must be bedded
using a polymer modified
mortar

Pavement Buildup

'X'

'Z
'

Load Class
X
Y
Z

Minimum
Full Channel Height (Less Y2 where applicable)

F 900*

Dimensions (mm)

Y2
Y3

Maximum
Dimensions (mm)

Sand bedding

'Y
'

Concrete bed &
haunch strength min
ST4 Class 3 sulphate

resisting concrete

Formation and Sidefill

 Blocks set 3-6 mm
minimum above top of
edge rail

 Polymer Modified Motar

Asphalt set 3-6 mm
minimum above top of
edge rail

Outfall Below

Linear Drainage
Surround

Linear channel details based on ACO S
Range. S Range or similar approved 200

35
70

200

A1 - Do not scale
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Notes

1. All dimensions are in millimeters (mm) and all levels
are in meters (m) Above Ordnance Datum (AOD)
unless otherwise stated.

2. Cover and invert levels of existing manholes and
pipes to be confirmed prior to commencement of
construction.

3. All drainage <300mm to be HDPE.  All drainage
≥300mm to be concrete.

4. All pipes and manholes to have Nitrile Seals

5. All covers within trafficked areas to be Grade D400.
All other covers to be Grade B125.

6. Minimum clear openings to BS EN 752 as shown
on Table 2 on
DCS20109-ARUP-PL-ZZ-XX-DR-C-52500

7. Drainage to be laid, bedded and backfilled in
accordance with manufacturer's recommendations.

8. Pipes with less than 900mm cover in areas not
subjected to vehicular loading to be concrete
protected.  Pipes with less than 1200mm cover in
areas subjected to vehicular loading to be concrete
protected.

9. Interceptors to be Class 1 Full Retention separators
with high level alarm, SPEL Puraceptor or similar
approved. For standard details refer to
spelproducts.co.uk.

10. Surface Water Tanks to be procured by the
contractor and designed by manufacturer including
access and venting arrangements. Polystorm Xtra
or similar approved. For standard details refer to
PSM series available on Polystorm.com

11. This drawing is to be read in conjunction with:
- Drainage Layout -

DCS20109-ARUP-PL-ZZ-LP-DR-C-52200
- Drainage Schedule

DCS20109-ARUP-PL-ZZ-LP-DR-C-52700
- Drainage Details

DCS20109-ARUP-PL-ZZ-XX-DR-C-52500 to
52503
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