
 
 
 
 
 
 
 
 
 
 
 
Our Reference : D2972-L-01 
Your Reference :  
 
 
 
24 February 2022 
 
Peter Waring 
J Waring & Sons Ltd 
Bellfold Canal Bridge 
Moorside Lane 
Woodplumpton 
PR4 0TB 
 
 
Dear Peter, 
 
Former TVR Factory – Phase 2 Development 
Foul and Surface Water Drainage Design 
 
 
PSA Design have been instructed to undertake the detailed design of the foul and surface 

water drainage infrastructure for the redevelopment of the former TVR factory, off Bristol 

Avenue, Blackpool. 

 

The scheme has been developed with reference to the Flood Risk and Drainage Strategy 

submitted as part of the original approved planning application.   

 

Background 
The site is being developed in two Phases, Phase 1 is already constructed.  This drainage 

design relates to the remainder of the site (i.e., Phase 2).  The existing site was once 

completely developed and effectively 100% impermeable.  This is shown on the aerial extract 

shown overleaf.  In recent times parts of the site have slowly been demolished.  The site as it 

stands today generally consists of old floor slabs and hardstanding areas to the east / south 

and occupied buildings and parking to the north west.  This is also shown on an aerial extract 

included overleaf.   The current impermeable measure circa 3000m2. 
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Bristol Avenue Site (Photo taken 2002)                 Current Bristol Avenue Site  

 
The existing site currently drains to the private 375mm dia. combined sewer running westerly 

along Bristol Avenue.   All the existing sewers are shown on PSA Drawing D2972-D-01.  

Historical land registry plans show the above sewer (marked as proposed) circa 1953.  

Existing surface water run-off from the existing buildings and parking areas (3000m2) is 

estimated to be circa 42l/s based on a 1 in 1yr storm.   This is well within the capacity of the 

375mm sewer. 

 

BEK Environmental undertook an intrusive Phase 2 ground investigation.  The report indicated 

variable ground conditions throughout the site with relatively high ground water strikes.  The 

table below shows the ground water levels in each borehole monitored. 

 
Since it is a requirement to have at least 1m between the invert of infiltration features and 

groundwater level, it will not be feasible to dispose of runoff by means of infiltration. 

 

Desktop review of the area, online mapping and searches have not identified any open ditches 

or culverted watercourses in the area.   PSA Design arranged a telephone meeting with 

Blackpool Council Engineer (Steven Anderson) to discuss potential drainage options available 

at the site and to gain an understanding of what the Council would expect in regards to 

surface water drainage.   The main points taken from the call are set out below:- 



Blackpool Council Engineer confirmed that they are not aware of any existing watercourses in 

the vicinity of the site other than that which is some 500m to the south east of the site (as 

the crow flies) and in their opinion it would not be reasonable to discharge here given that: 

 

• It would require access over 3rd party land; and/or 

• It would require a significant amount private drainage infrastructure within the adopted 

highway; 

• Ground levels at the watercourse are comparable to those within the site – hence a 

pumped solution would be required; 

• The watercourse outfalls to a UU combined sewer at the junction of Moor Park Ave 

and Bristol Ave.  Which in turn appears to head north eastwards via a tortuous route 

before returning westwards to combine (to the north of the site) with the box culvert 

combined sewer which runs along the western boundary of the development site.   

 

The Council Engineer also stated “If the drainage is to connect to a UU asset any flow rate UU 

request would supersede the councils values.  While the council would typically request a 

minimum betterment of 30% we do request an attempt to achieve greenfield runoff rates”. 

 

The key figures in relation to surface water run-off are set out below. 

 

Historical Site – 1.5ha = circa 210 l/s (1 in 1yr) 

Current Site – 0.3ha = circa 42 l/s (1 in 1yr) – 30% betterment = 30l/s 

QBAR (based on 1.5ha) = 12.6l/s 

 

It is also important to note that existing run-off rates for design storm return periods (1 in 30 

and 1 in 100) will be far greater than those estimated above.   

 

The existing 375mm drain has been surveyed and found to accurately reflect the location and 

depth marked on PSA’s drawing.  There is an existing adopted surface water sewer shown on 

the United Utilities mapping to the east of the site, however, there was no evidence of this 

during the site survey.  Regardless, this is shown to directly outfall into the combined sewer 

close to the site in any event. It also appears to be flowing against the flow on the combined 

sewer it connects into. 

 
Proposed Surface Water 
It has been clearly demonstrated above that the only realistic option for draining surface water 

from the site is via the existing private combined sewer that currently serves the existing site.  



This private combined sewer outfalls into a large 1450 x 1600 combined sewer to the 

northwest of the site within Bristol Avenue. 

To assist in procuring an optimum SuDS drainage system, PSA Design commissioned SEL 

Environmental, a specialist in engineering environmentally sustainable surface water drainage 

solutions.   SEL have designed a permeable block paved solution with voided subgrade to act 

as an attenuation system.  Due to the nature of the ground and the fluctuating water table it 

will be necessary to line the entire permeable paved system with an impermeable membrane.  

The extents of the permeable pavement system is highlighted on PSA Drawing D2972-D-03. 

The sub-surface system introduces a series of checkdams and flow controls to catch the 

surface water as it passes through the sub-grade.   The surface water would ultimately outfall 

into the aforementioned existing 375mm dia private combined sewer at a controlled rate of 

5l/s. 

Roof water is drained via traditional rain water pipes which each outfall into a catchpit before 

entering the sub-grade of the permeable surface via a diffuser unit. 

The surface water drainage layout, together with the associated calculations and details are 

included as Appendix A. 

The system has been designed to accommodate the 1 in 100yr + 40% climatic change event.  

The calculations demonstrate the requisite storage requirement can be contained wholly within 

the on-site permeable paved system. 

The designed system offers significant benefits compared to the existing, operational, 

brownfield site.  It delivers a system that not only reduces run-off to 60% LESS than 
equivalent greenfield run-off rate, but also provides ecological and environmental benefits 

associated with permeable blocked paving via the surface water cleansing it naturally 

provides. 

It has therefore been demonstrated that a surface water drainage system has been designed 

to meet and exceed NPPF, United Utilities and Local Authority requirements. 



Proposed Foul Drainage  
The proposed foul drainage system is shown on PSA Drawing D2972-D-01 with associated 

details on D2972-D-02. 

 

Due to the topography of the site, pipe run distances required and minimum gradients, the 

system has been split into two outfall locations.  Foul drainage to Units 5 has already been 

constructed as part of the Phase 1 scheme. 

 

The formality of the final connections will be subject to United Utilities S106 applications.  

These will be progressed in due course. 

 

A suitable foul drainage system has therefore been designed that meets with all current 

legislation and requirements. 

 

 

 
Yours sincerely, 
 

 
 
Graham Sanderson 
PSA Design Ltd. 
 
  



 

 
Appendix A 

 
SEL Environmental Surface Water Design & Calculations 
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200mm min. Insitu Gen 3
concrete base slab

INSTALLATION DETAIL
WASP05250 Series

Prefabricated Catchpit Chamber
Ø1200 up to 2.5m deep chamber

By SEL Environmental Tel: 01254 589987

Cover and frame to
Engineers specification.

1-3 courses of solid Class B
engineering bricks, using 3:1
cement sand mortar in English
Bond or pre-cast raising
pieces can be used, bedded on 3:1
sand / cement mortar or stronger.

Connection to pipework achieved
using standard push-fit coupling
or adjustable flexible coupling.

Mortar bedding and haunching
to cover and frame.

Precast concrete cover slab
DN1200 bedded on class 1 mortar,
minimum 120mm overhang.

Minimum clear opening
600mm x 600mm

Ø110mm to Ø551mm spigots
for pipe connections

300mm deep sump

Load disconnecting plinth
assembly, GEN3 concrete
minimum 300mm wide for
bedding of cover slab.

Minimum 50mm gap between
slab and WASP chamber.

Ø50mm lifting eye
3nr in total.

Internal plastic coated step
irons to BS EN 13101
Minimum 150mm from top of
chamber and maximum 675mm
to first step iron from cover level.

Minimum 150mm thick 20/5 or
single size (max. 20mm) surround

WASP CATCHPIT CHAMBER

WASP VORTEX FLOW CONTROL CHAMBER

200mm min. Insitu Gen 3
concrete base slab

INSTALLATION DETAIL
WASP06250VX Series

Prefabricated Vortex
Flow Control Chamber

Ø1200 up to 2.5m deep chamber
By SEL Environmental Tel: 01254 589987

Cover and frame to
Engineers specification.

1-3 courses of solid Class B
engineering bricks, using 3:1
cement sand mortar in English
Bond or pre-cast raising
pieces can be used, bedded on 3:1
sand / cement mortar or stronger.

Connection to pipework achieved
using standard push-fit coupling
or adjustable flexible coupling.

Mortar bedding and haunching
to cover and frame.

Precast concrete cover slab
DN1200 bedded on class 1 mortar,
minimum 120mm overhang.

Minimum clear opening
600mm x 600mm

Ø110mm to Ø551mm spigots
for pipe connections

Sump minimum 300mm deep
or deeper subject to vortex spec.

Load disconnecting plinth
assembly, GEN3 concrete
minimum 300mm wide for
bedding of cover slab.

Minimum 50mm gap between
slab and WASP chamber.

Ø50mm lifting eye
3nr in total.

Internal plastic coated step
irons to BS EN 13101
Minimum 150mm from top of
chamber and maximum 675mm
to first step iron from cover level.

Minimum 150mm thick 20/5 or
single size (max. 20mm) surround

RTNA05001 RWP UNIT WITH
REMOVABLE RBG FILTER COVER
375MM X 369MM X 341MM DEEP
WITH Ø110MM SPIGOT
BY SEL 01254 589987

RWP INTO PARKING

WASP04301 CATCHPIT Ø315MM
WITH Ø110MM SPIGOTS
BY SEL 01254 589987

RWP INTO PARKING

Pvod checkdam flow control chamber
and collection conduit (minimum 260mm
cover for cars, vans and occasional HGV)
708mm wide x 600mm high

Typical checkdam arrangement, through
pass forward flow restrictor

WASP medium-duty membrane
with WASP heavy-duty geotextile
protection layer to both sidesVertical WASP medium-duty

membrane with WASP heavy-duty
geotextile protection layer to both sides
shown vertical but can be laid on batter

Typical checkdam arrangement, through
linear permavoid collector duct

Typical checkdam arrangement

Pvod checkdam flow control chamber
and collection conduit (minimum 260mm
cover for cars, vans and occasional HGV)
708mm wide x 300mm high

Vertical WASP medium-duty
membrane with WASP heavy-duty
geotextile protection layer to both sides
shown vertical but can be laid on batter

PVOD diffuser unit inlet

PVOD diffuser unit inlet

Pvod checkdam collection conduit
(minimum 260mm cover for cars, vans
and occasional HGV)
354mm wide x 300mm high

Vertical WASP medium-duty
membrane with WASP heavy-duty
geotextile protection layer to both sides
shown vertical but can be laid on batter

Pvod checkdam collection conduit
(minimum 260mm cover for cars, vans
and occasional HGV)
354mm wide x 150mm high

SIDE VIEW

PLAN VIEW

SIDE VIEW

Checkdam arrangement
WASP membrane only

Vertical WASP medium-duty
membrane with WASP heavy-duty
geotextile protection layer to both sides
shown vertical but can be laid on batter

SIDE VIEW

WASP medium-duty membrane
with WASP heavy-duty geotextile
protection layer to both sides

PVOD diffuser unit outlet

SUDS02008 Controflow 500 series
stepped invert flow control chamber
with removable filter and rodding
access point
By SEL 01254 589987

OUTLET FROM VOIDED SUB-BASE

Sel Environmental Ltd
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Drawing Title:
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PSA Design

For Review



SEL Environmental Ltd
Canal House

Bonsall Street
Blackburn, BB2 4DD

Tel: 01254 589987
Web: www.selel.co.uk

Date: 03/02/2022 v2
Client: PSA Design
Project: Bristol Avenue, Blackpool

STORMWATER CATCHMENT ANALYSIS



SEL Environmental Ltd
Canal House

Bonsall Street
Blackburn, BB2 4DD

Tel: 01254 589987
Web: www.selel.co.uk

Date: 03/02/2022 v2
Client: PSA Design
Project: Bristol Avenue, Blackpool

Rainwater Catchment Area

Drawing ref: D2927-D-01 RevP1

Zone Area m²

Site - Red line boundary 16309

Soft landscaping -495

Total 15814 m²



SEL Environmental Ltd
Canal House

Bonsall Street
Blackburn, BB2 4DD

Tel: 01254 589987
Web: www.selel.co.uk

Date: 03/02/2022 v2
Client: PSA Design
Project: Bristol Avenue, Blackpool

Site Layout



SEL Environmental Ltd
Canal House

Bonsall Street
Blackburn, BB2 4DD

Tel: 01254 589987
Web: www.selel.co.uk

Date: 03/02/2022 v2
Client: PSA Design
Project: Bristol Avenue, Blackpool

Attenuation Requirement



SEL Environmental Ltd
Canal House

Bonsall Street
Blackburn, BB2 4DD

Tel: 01254 589987
Web: www.selel.co.uk

Date: 03/02/2022 v2
Client: PSA Design
Project: Bristol Avenue, Blackpool

Attenuation Requirement



SEL Environmental Ltd

Canal House

Bonsall Street

Blackburn, BB2 4DD

Tel: 01254 589987

Web: www.selel.co.uk

Date: 03/02/2022 v2

Client: PSA Design

Project: Bristol Avenue, Blackpool

Attenuation Allocation

Drawing ref: D2927-D-01 RevP1

Attenuation requirement m³ 1590

Zone Area m² Attenuation Req'd m³ Comment

Permeable paving 5578 1590 Sub-base attenuation

Zone Area m² Voided Sub-base Thickness 

m

Storage m³

Permeable paving - estimate 

c.95% efficiency due to site 

gradients

5578 1.00 1590



SEL Environmental Ltd
Canal House

Bonsall Street
Blackburn, BB2 4DD

Tel: 01254 589987
Web: www.selel.co.uk

Date: 03/02/2022 v2
Client: PSA Design
Project: Bristol Avenue, Blackpool

Slope Attenuation Analysis

Ref Slope 

Length m

Slope Width 

m

Surfacing 

Thickness 

m

Voided Sub-

base 

Thickness 

m 

Gradient Attenuation 

(if flat) m³

Attenuation 

(on slope) 

m³

Efficiency equivalent 

water depth 

mm

1 28.5 16.7 0.200 1.000 0.007 142.785 142.781 100.00% 300
2 28.5 16.7 0.200 1.000 0.007 142.785 142.781 100.00% 300
3 27.6 4.8 0.200 1.000 0.007 39.744 39.742 100.00% 300

4A 47.2 9.2 0.200 1.000 0.006 129.600 127.783 98.60% 296
4B 44.2 12.0 0.200 1.000 0.006 159.000 157.493 99.05% 297
4C 27.9 10.9 0.200 1.000 0.007 91.200 91.200 100.00% 300
5 36.9 8.9 0.200 1.000 0.015 98.400 87.014 88.43% 265
6 27.4 15.7 0.200 1.210 0.007 156.155 156.153 100.00% 363
7 26.3 9.1 0.200 1.210 0.022 86.902 77.645 89.35% 324
8 11.0 11.0 0.200 1.210 0.018 43.923 43.923 100.00% 363
9 15.6 74.5 0.200 1.210 0.026 421.806 404.376 95.87% 348
10 40.5 14.1 0.200 1.210 0.005 207.273 207.270 100.00% 363
11 22.7 15.8 0.200 1.210 0.009 130.208 130.208 100.00% 363



SEL Environmental Ltd
Canal House

Bonsall Street
Blackburn, BB2 4DD

Tel: 01254 589987
Web: www.selel.co.uk
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PSA Design Ltd
The Old Bank House, 6 Berry Lane,

Longridge, Preston, PR3 3JA
Tel. 01772 786066

www.psadesign.co.uk
mail@psadesign.co.uk

PSA
D E S I G N

J Waring & Sons Ltd

Bristol Avenue - Blackpool

Proposed FOUL Drainage

Please read all notes carefully.

Depth & location of outfalls to be confirmed prior to commencement.

Outfall connection subject to S106 Part 1 and 2 Approval.

Notes

1. Do not scale from this drawing, work to levels and dimensions shown, if not available refer to notes, if in
doubt, refer to Engineer.

2. The Engineer shall be notified immediately, in writing, should any errors or discrepancies be found prior to to
be commencement or continuation of any works.

3. Drawing to be read in conjunction with all other scheme drawings and relevant specifications.
4. Contractor to be responsible for the location and protection of all existing services.
5. Work to be undertaken in accordance in accordance with Design and Construction Guidance for foul and

surface water sewers (App Ver 2.0) and Building Regulations - Document H.
6. All existing land drains encountered on site during construction are to be re-connected/diverted as necessary

(not connected into the new system without prior approval)
7. All drains to be laid soffit to soffit unless otherwise indicated.
8. Steeper gradients may be used instead of backdrops.
9. Cover levels shown are approximate only and should be altered to suit finished surface levels.
10. Minimum depth of cover to crown of pipe without protection should be as follows:

0.35m - Gardens and Pathways with no vehicular loading
0.50m - Driveways, Parking Areas and Narrow Accesses with height restrictions to prevent entry by vehicles
with a gross weight in excess of 7.5 tonnes
0.9m - Driveways, Parking Areas and Narrow Accesses with limited access to vehicles with a gross weight in
excess of 7.5 tonnes.  Agricultural land and public open space.
1.2m - Other Highways and Parking Areas with unrestricted access to vehicles with a gross weight in excess
of 7.5 tonnes

11. All rainwater pipes (RWP) to be terminated at roddable gullies connected to a minimum 100mm dia. drain.
12. Unless stipulated otherwise or invert levels are provided, all surface water pipes to be minimum 100mm dia.

laid at 1 in 100.  Foul sewers to be minimum 100mm dia laid at 1 in 80 (1 in 40 if no WC connected).
13. Proposed PCC Manholes & Inspection Chambers and access points are to be as those defined in Design

and Construction Guidance for foul and surface water sewers (App Ver 2.0).  MH & IC diameters specified
are minimum diameters and if necessary should be increased to accommodate minimum benching widths.

14. 450Ø diameter IC's > 1,2m deep to include reducing ring to reduce opening to max 350mm Ø
15. Pipes under carriageway to be structured walled PVCu, Clay or Concrete in accordance with Design and

Construction Guidance for foul and surface water sewers (App Ver 2.0).  Plot drainage to be in accordance
with  Building Regulations - Document H.

16. Road gullies shall be trapped 450Ø x 900mm deep with Class D 400 frame and grating to BS EN 124
(unless otherwise approved.  Outlets to be minimum 150mm diameter.

17. All drains in the vicinity of existing or proposed trees to be constructed in accordance with the requirements
of NHBC.

18. Any drains passing through brick footings are to have r.c. lintels over and flexible joints either side. All
drainage passing through external walls to have cement fibre sheet collars provided either side of wall to
prevent vermin entry. All drains running under building to be encased in 100mm granular fill.

19. Where drain is within 1m of a building, the trench is filled with concrete up to the underside of the
foundations and where the trench is further away than 1m from the building, the trench is filled with concrete
to a level below the lowest level for the building equal to the distance from the building, less 150mm.

20. Installation of threshold drains to be the responsibility of the contractor in consultation with the scheme
Architect.  Threshold drainage should be installed where appropriate to ensure no surface water migration
into properties. Where possible the contractor should assure that all private driveways are laid to disperse
surface water to adjoining landscaped areas.

21. Drainage indicated on drawing around buildings spaced out for illustrative purposes, exact positions of drains
may be altered to suit and determined on site prior to commencement of work (subject to maintaining
minimum gradients and cover).  Any revisions are to be subject to the approval of the Local Building
Inspector and Structural Engineer.

22. Not all soil & rainwater pipes may be shown.  Additional connections to be approved with Engineer, subject
to minimum gradients and diameters.

23. All outfall levels and existing pipe levels should be checked prior to construction to ensure the design is
deliverable and no clashes occur.  Contractor to report any discrepancies to Engineer immediately.

24. Condition of any existing drainage to be used as part of proposed system to be checked prior to construction
and any defects remedied.

25. All building drainage up to connection into chambers shown to be as per Architects Building Regulations
drawings.

26. Channel drain covers to be suitable for intended loading and in accordance with Architects specification.
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Inspection Chamber - (HV)
(suitable for heavy vehicle loading)

Minimum internal dimensions
450 mm diameter or

450 mm x 450 mm

Granular bedding material

Joints between base and
shaft and between shaft
components to be fitted
with watertight seals

Class B engineering
brickwork or precast

concrete cover frame
seating rings

DOT Type 1 sub base
(thickness varies)

or concrete surround

DOT Type 1 sub base
(thickness varies)

Precast concrete slab
or in-situ concrete slab to
support cover and frame
Flexible seal

Temporarily cap shaft
during construction

Surface course
Binder course
Base course

Manhole cover to suit BS EN 124
loading Highways - Class D400

600 mm clear opening

Joint to be as close
as possible to face of
chamber to permit
satisfactory joint and
subsequent movement

Base unit to have all
connections with soffit

levels set no lower than
that of the main pipe

Access opening restricted
to 350mm diameter or

300 mm x 300 mm if depth
of chamber to invert is > 1 m

Invert of connecting pipe at least
50 mm above that of the main pipe

Plastic chambers and rings shall comply with BS EN 13598-1 and
BS EN 13598-2 or have equivalent independent approval
Mortar bedding and haunching to
cover and frame to Clause E6.7

Minimum internal dimensions
450 mm diameter or

450 mm x 450 mm

Access opening restricted
to 350 mm diameter or

300 mm x 300 mm if depth
of chamber to invert is > 1 m

150 mm deep concrete collar

Flexible seal

Temporarily cap shaft
during construction

Inspection Chamber - (LV)
(suitable for light vehicle loading)

Cover complying with
BS EN 124 and BS 7903
Driveways, footways and

landscaped areas - Class B125
See Clause E2.32

Mortar bedding and haunching
to cover and frame
to Clause E6.7

Alternate top detail

Minimum internal dimensions
450 mm diameter or

450 mm x 450 mm

Topsoil

Flexible seal

Temporarily cap shaft
during construction

Access opening restricted
to 350 mm diameter or

300 mm x 300 mm if depth
of chamber to invert is > 1 m

Cover complying with
BS EN 124 and BS 7903

Gardens - Class A15
See Clause E2.32

Mortar bedding and haunching
to cover and frame
to Clause E6.7

Type 3 - (L)
(suitable for landscaping areas with no vehicle loading)

Alternate top detail

150 mm deep concrete collar

Joints between base and shaft
and shaft components to be
fitted with watertight seals

Minimum internal dimensions
180 mm diameter or

225 mm x 100 mm

Unused inlet to be
sealed and watertight

Flexible inlet/outlet
and/or bend
(maximum angle 45°)

Where chambers are positioned on 90°
corners, always use the main channel by
fitting a 45° bend on the inlet and outlet

Granular bedding material

Joint to be as close as possible
to face of chamber to permit

satisfactory joint and
subsequent movement

Base unit to have all connections
with a diameter greater than

150 mm set at soffits level

Minimum radius to be 500 mm
for a 100 mm diameter pipe and
600 mm for a 150 mm diameter
pipe to allow entry of
maintenance equipment

Cover complying with
BS EN 124 and BS 7903
Driveways, footways and

landscaped areas - Class B125
See Clause E2.32

Plastic chambers and rings shall comply with BS EN 13598-1 and
BS EN 13598-2 or have equivalent independent approval

Mortar bedding and haunching to
cover and frame to Clause E6.7

DOT Type 1 sub base
(thickness varies)

or concrete surround

300 Ø Inspection Chamber
(suitable for light vehicle loading)

Typical Inspection Chamber Details

Class D400 cover and frame to
(B.S.) EN124:1994 with minimum

600 x 600 square clear opening
1200 x 675 (invert < 1.5m)

675mm max to first step

Precast concrete chamber rings and
cover slab to be bedded & flush
pointed with mortar, proprietary
bitumen or resin mastic sealant

150mm ST4 concrete surround

Benching slope to be 1 in 30

The bottom precast manhole ring to
be built into base concrete min 100mm

Distance between top of pipe and
underside of precast section to be

100mm

225mm to barrel of pipe

Minimum width of benching to
be :

<1.5m to Soffit = 225mm
>1.5m to Soffit = 325mm

Class M1 mortar haunching to
M.H. cover and frame

Precast concrete cover
frame seating rings
(min 1, max 3)

Double steps at 300
centres vertically

All insitu concrete to be ST4
with sulphate resisting cement
unless otherwise agreed

ST4 concrete benching
finished with 40mm thick
granolithic concrete mix.

Construction joint

Inverts to be formed
using channel pipes

Joint to be as close as
possible to face of manhole to
permit satisfactory joint and
subsequent movement

Pipe joint with channel to be
located min.100mm inside
face of manhole

Minimum width of benching to
be :

<1.5m to Soffit = 225mm
>1.5m to Soffit = 600mm

300

300

Typical Manhole Detail

Cover slab to BS 5911 Part 200

75mm ST2 Concrete blinding

Rocker pipe
(min 575, max 1000)

To suit min benching width

Concrete Surround
Note:
Bc = outside Ø of pipe

15
0m

m
15

0m
m

Bc

Gen 3 Concrete

Bc + 300 (min)

Concrete cover may be formed to
horizontal finish

Drainage Pipe Embedment Details

*Note:
The minimum depth of processed granular material under pipe sockets shall
be 50mm for even trench bottom and 150mm for uneven trench bottom.

Y (See Table 1)

300

Bc

Processed granular material
Class S1 and S2 or as dug material Class
S3. S4 and S5

Bd Table 1 Dimension Y1
Minimum Effective Embedment Dimensions for Flexible and

Semi Rigid Pipes

Nominal Int
Pipe Dia

(Even trench
bottom)

Dimension Y2
(Rock or uneven
trench bottom)

Minimum Effective
Trench Width Bd
(see note 2)

<400

400-700

725-900

925-1200

100

150

200

250

200

250

300

350 Bc+800

Bc+600

Bc+450

Bc+300
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Refer to drawing D2972-D-01 for layout and notes
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Bin Store

Bin Store

Unit 1
FFL - 9.20

Unit 2
FFL - 8.80

Unit 9
FFL - 8.90

Unit 10
FFL - 8.80

Unit 3
FFL - 8.30

Unit 6
FFL - 8.50

Unit 7
FFL - 8.60

Bin Store

Bin Store

Bin Store

Bin
StoreUnit 8

FFL - 9.00

Unit 5
FFL - 8.20

Unit 5
FFL - 8.20

bd

Legend Area

Permeable Block Paving 5473m2

Roof Areas 7091m2

Tarmac Footway / Hardstanding Areas 2057m2

Landscaped Areas 526m2

Already constructed as part of Phase 1 (separate application)

Impermeable
Membrane

Geotextile

Distance to suit
ground conditions,
typically 2 to 5m

Fall

Building Wall

Porous Block Paving Detail
(abutment to building)

Impermeable Membrane

Porous Block Paving - Heavy Duty
(for Areas with vehicles >7.5T)

(detail suitable for CBR >5%)

80mm -Permeable Block Paviour
50mm Jointing and laying course

150mm - Hydraulically bound
course graded aggregate
(minimum 30% voids)
850mm - Course graded aggregate
(minimum 30% voids) DEPTH VARIES
(refer to Surface Water Drawing)
Impermeable Membrane

Porous Block Paving - Standard
(detail suitable for CBR >5%)

Geotextile

80mm - Permeable Block Paviour
50mm - Jointing and laying course

1000mm - Course graded aggregate
(minimum 30% voids) DEPTH VARIES
(refer to Surface Water Drawing)

Impermeable Membrane

Geotextile

Porous Block Paving

Paving Blocks -  80mm thick
Type and colour to be as specified by Landscape Architect

Laying Course -  50mm thick
Particle size distribution as per table 10 of Interpave guidelines and to comply with
material type 2/6.3 (BS EN 13242:2002)

Jointing and Voids Material - as per manufacturers requirements

Coarse Graded Aggregate - Depth as specified on detail
Particle size distribution as per Table 11 of Interpave guidlines and to comply with
material type 4/20 (BS EN 13242:2002)

Hydraulically Bound Coarse Aggregate - Depth as specified on detail
Particle size distribution as per Table 11 of Interpave guidelines and to comply with:

· BS EN 14227-1:2004 'Hydraulically bound mixtures - specifications -
part 1 : 'cement bound granular mixtures'

· Min cement content by mass 3%
· Strength Class = C5/6 (as defined in Table 2 of BS EN 14227-1 :2004)
· Min permeability 20,000mm/hr

Protection from construction traffic - if sub-base required for construction traffic then
sub-base should be covered with a sacrificial layer of geotextile and hardcore (min
100mm thick) which should be removed prior to installation of laying course.

Geotextile - to be provided below subgrade and below laying course;

· To be installed in accordance with manufacturers instructions
· Either monofilament woven, non-woven firmly bonded or needle punched

non-woven fabric.
· Manufactured from suitable polyethylene or polypropylene filament able to

withstand naturally occurring chemical and microbial effects
· Adjacent rolls to overlap by 300mm min
· Should not be subjected to construction traffic

DETAILS BASED ON MINIMUM CBR of 5% (SOAKED) and Subject to Confirmation
from Block Paviour Manufacturer

Footway Construction

20mm Surface Course - 6mm size dense surface course to BS
EN 13108:part 1 with 100/150 pen bitumen. Where considered
appropriate a 4mm size fine surface course can be substituted.

45mm Binder Course - 20mm size HDM binder to BS EN
13108:part 1 with 100/150 or160/220 pen bitumen.

200mm Sub-Base - Type 1, comprising crushed limestone or an
approved recycle material complying with specification.

Typical Construction Details

N

P:
\Jo

bs
\D

ev
elo

pm
en

t\D
29

72
 - 

Br
ist

ol 
Av

en
ue

, B
lac

kp
oo

l\C
AD

\D
ra

wi
ng

s\P
ha

se
 2\

Br
ist

ol 
Av

e -
 P

ha
se

 2 
- P

SA
 D

ra
ina

ge
.dw

gContractor to provide Engineer with in-situ CBR test results.
Until such time all details shown remain provisional
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