
Carrier drain - Class Z bedding,
surround and backfill
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Bc+300mm minimum

Flexible carrier drain, Class S
bedding, surround and sidefill

Bc+600 maximum
Bc+300 minimum
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Notes and Specification

1. Suitable fills shall be capable of accepting compaction plant subject to the Engineer's approval and
shall exclude boulders, lumps of concrete, bricks, timber and vegetable matter.

2. Selected fill shall be readily compatible material free from roots, organic material, building
material, and shall be in an unfrozen condition. Selected fill shall exclude clay lumps exceeding
25mm size. Selected fill shall be carefully compacted around and above the pipe, taking care not
to damage the pipe.

3. Where the pipe is installed in areas which are paved or future settlement of back fills is not
acceptable then back filling of the trench shall be carried out using type 1 sub-base to Highways
Agency specification for Highway Works compacted to the same specifications.

4. Minimum cover:
Cover shall be greater than:
2000mm in areas subject to heavy construction plant.
1000mm in areas subject to normal construction traffic.
1200mm to finished level of new main road pavements.
600mm in landscape areas, foot ways, gardens or fields.
Otherwise use class Z bedding and surround.

5. Flexible pipes shall be unplasticised UPVC to BS EN 13598

6. Construction, subsequent testing, operation and maintenance shall be carried out in accordance
with BS EN 752. Sewers to be adopted by water companies shall be installed in accordance with
the current edition of 'Sewers for Adoption' produced by the Water Services Association. Sewers
to be adopted by highway authorities shall be installed in accordance with the authority's
specification.

7. Workmanship shall be in accordance with BS 8000.

Y=0.25Bc (200 minimum) under barrels
and 200 minimum under sockets in rock
or soils containing large stones. In
uniform soils Y=0.167Bc (100 minimum)
under barrels and 50 minimum under
sockets.

Well compacted processed bedding and
side fill materials (refer to JPP detail
2.1.07).

Selected fill (see notes 2 and
3).

Compacted suitable fill (see notes 1 and
3).

SURFACE LEVEL

1. Trench excavation shall be back filled as follows:
a) Outside road pavements or areas where surface settlement cannot be accepted, back 
filling shall be carried out using suitable fills. Suitable fills shall be capable of accepting 
compaction plant subject to the Engineer's approval and shall exclude boulders, lumps of
concrete, bricks,  timber and vegetable matter.

b) In areas below road pavements (or where surface settlement cannot be accepted)
(i) Where soffit of pipe is less than 0.5m below formation, back fill with GEN0 unreinforced
concrete.
(ii) Where soffit of pipe is between 0.5m and 1.0m below formation, back fill with Type 1
sub-base.

2. Cover to pipes shall be:
2000mm or less in areas subject to heavy construction plant.
1000mm or less in areas subject to normal construction traffic.
1200mm or less to finished level of new main road pavements.
600mm or less in landscape areas, foot ways, gardens or fields.
Otherwise use other specified surround and back fill details.

3. Pipes, unless otherwise stated, shall be:
(i) Clay pipes with min FN of 40 to BS EN 295 and BS EN 295
(ii) Concrete pipes to BS 5911 and BS EN 1916 or,
(iii) Flexible pipes shall be unplasticised UPVC to BS EN 13598.
Concrete pipes shall not be used for foul sewers unless otherwise stated.

4. Construction, subsequent testing, operation and maintenance shall be carried out in
accordance with BS EN 752. Sewers to be adopted by water companies shall be installed in
accordance with the current edition of 'Sewers for Adoption' produced by the Water Services
Association. Sewers to be adopted by highway authorities shall be installed in accordance
with the authority's specification.

5. Back filling shall only be undertaken when the concrete bedding and surround has obtained
sufficient strength to accommodate back filling operations.

6. This detail shall not be used where the drainage is to be adopted by Water companies.

7. Workmanship shall be in accordance with BS 8000.

GEN 1 unreinforced concrete
surround where flexibly jointed
pipes are used, movement
joints shall be formed at
intervals not exceeding 5m and
comprise  20mm thick
compressible filler board
placed at a pipe joint.

Trench back fill (see note
1).

SURFACE LEVEL

Notes and Specification

Notes:

1. Plastic inspection chambers shall be to BS EN 13598.
2. Vitrified clay inspection chambers shall be to BS EN 295 and BS EN 295.
3. Proprietary inspection chambers shall be installed strictly in accordance with manufacturers

instructions.
4. Refer to JPP specification for granular processed bedding and side fill materials.
5. The minimum access opening for chambers 1.2m deep or less is 430mm dia.
6. For chambers .1.2m deep the access opening shall be restricted top 350mm dia.

Limitations of use:

1. Chamber can be used in areas subject to light vehicular loading.
2. Chamber is unsuitable for adoption by water companies.
3. Chamber as detailed is not suitable for internal installation.
4. Maximum inlet and outlet size is typically 150mm.
5. Maximum depth to invert 3000mm.
6. Access for inspection and remotely operated equipment only.

Surfacing.

300mm x 225mm thick GEN1 unreinforced concrete
surround to provide bed for frame with concrete
isolated from shaft with polythene or similar to avoid
load transfer to chamber.

Cover and frame class to BS EN 124.
· Class D400 within areas subject to refuse & fire vehicle loading.
· Class B125 within areas subect to private vehicle loading, including private

drives.
· Class A15 within pedestrian areas only, NOT subject to vehicle loading.

Proprietary shaft pieces minimum
internal diameter 450mm.

150mm minimum thickness of
granular processed side fill materials.

100mm minimum thickness of
processed granular bedding materials.

Proprietary pre formed channel with
unused branches blanked off.

Proprietary plastic inspection chamber

CBR value
(%)

Minimum thickness (mm) of sub-base
(consolidate in accordance with
MCHW 1 claue 801, table 8/4)

Less than
2%* Subgrade requires improvement

2-3% 325

3-5% 250

5-7% 150

7-20% 100

* Where CBR values are less than 2% possible requirement for
additional capping material and/or geogrid reinforcement subject
to specialist design.

NHBC 10.2 Table 3: Minimum
sub-base thickness for paved areas

Cover and frame shall be ductile iron to BS 7903, BS EN 124 and Highways Agency
document HA 104/ 02 Class D400, minimum frame depth shall be 100mm (unless in block
paved areas where the minimum depth shall be 150mm) in residential cul-de-sac, 150mm
deep elsewhere, bedded on designation (i) mortar to BS EN 998 parts 1 and 2.  Approved
Packing material may be used if required.  Manhole covers and frames shall be of non
design which does not rely on the use of cushion inserts.  Manhole covers shall be the non
type and shall have closed key. All manholes and inspection chambers in block paved areas
to have recessed covers. Manhole covers in paved areas to have square or rectangular
cover & frame orientated with the paving blocks.

Type 2 cover frame seating rings with central access hole.

150mm thick GEN3 unreinforced concrete surround concrete mix shall also be designed
with reference to to BRE Special Digest 1' Concrete in Aggressive ground and with
reference to the ground investigation report (refer to specification clause (5.2.9.) of Sewers
for Adoption 6th Edition.)

Pre-cast concrete shaft, chamber sections and cover slab to BS 5911-3 and BS EN1917 on
mortar bedding, with approved proprietary 10mm uncompressed thickness bitumen or
resin mastic sealant.  Lifting eyes in concrete rings shall be pointed in with mortar
designation (i).

The bottom of the chamber shall be set 75mm into the base slab.

Construction Joint.

GEN3 unreinforced concrete mix shall also be designed with refernce  to BRE Special Digest
1' Concrete in Aggressive ground and with reference to the ground investigation report
benching shall be finished with a minimum of 20mm thickness of grano concrete bought up
to a dense smooth face, neatly shaped and finished to all branch connections.  Benching
slope to be between 1 in 10 and 1 in 30.

Self cleansing toe holes to be provided in benching of sewers with a diameter of 450mm or
greater.

Invert within chamber to be formed using channel pipes.

All pipes entering or leaving manholes shall have a joint as close as possible to the face of
the manhole to allow a satisfactory joint.

Rocker pipe

Class M1, M2 to BS EN 998-2 or Epoxy mortar haunching for manhole cover and frame

Chambers with outgoing pipes greater than 600mm diameter shall be fitted with
removable stainless steel safety chains (grade 316S31) or polypropylene rope.  Ropes or
chains shall be secured with M12 stainless steel eyebolts, fixed with epoxy grout.

Heavy Duty reinforced concrete cover slab to BS 5911 with 750x600 access (BS752)

Direction of Flow

Type D Class1 stainless steel Grade 316S13 or polypropylene encapsulated MS  to BS EN
13101 and WIS 4-33-01 (280mm min width at 250mm centers max).  Max. distance from
cover level to first step 675mm.

Type 1 cover frame a seating ring with eccentric access hole (BS752) bedded on mortar.
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Type B Precast Concrete Catchpit
Depth To Soffit Up To 3.0m S

Description
Inspection

Surface cleaning

Managing vegetation

Screen runoff from
adjacent areas

Good housekeeping

Re-establish
infiltration capacity

Maintenance required Surface or subsurface Regular Remedial
Inspect catchments at outlets once a year (if appropriate)
To minimise clogging, clean dirt and other matter from the
surface at least twice a year by seeping, early spring (after
winter) and autumn (after leaf fall).

Weed control between blocks (use non-toxic
biodegradable weedkillers).

For block surfaces, lift surface and replace gravel
bedding and geotextile as necessary.
For continuous concrete permeable surfaces, replace
gravel infill.
For continuous porous surfaces, replace surface.
(All likely to be after a period of about 15-20 years)

Pass through screens on downpipes, filters or use
gully silt traps.

Minimise use of salt or grit for de-icing, keep
landscaped areas well maintained and prevent soil
being washed on to pavement.

Surface

Surface

Surface

Sub-surface

Surface

Surface

Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes

Permeable Block Paving Maintenance Schedule

Permeable block paving construction shall generally be carried out in accordance with the current Highways Agency
Specification for Highway Works (MCHW) and BS7533. Guide to the design, construction and manufacture of concrete
block permeable pavements produced by Interpave.

The coarse graded aggregate subbase has not been designed to carry construction traffic. It is vital that subbase is kept
free from traffic and construction debris. If the subbase is required to be used for construction traffic, the Engineer
shall be consulted prior to trafficking.

Due to the nature of the coarse graded aggregate, the Contractor shall construct a trial area (min. 10mx10m) and test
typical construction plant on this area to determine suitability. The Contractor shall consult with all sub-contractors to
ensure they are satisfied their plant can be used on the subbase materials prior to construction.

Coarse graded aggregate shall comply with BS EN 13242 and shall be designated Type 4/20
and shall be graded as follows:-  and shall meet the following physical properties:-

Bituminious materials shall be to BS EN 13108.

The laying course material shall comply with the requirements of a material of type 2/6.3 Gc 80/20 to BS EN 13242,
graded as follows:-

A trial area (minimum 10m x 10m) shall be laid with blocks and compacted to determine suitability of material in order
to achieve the required levels.

Precast concrete blocks shall comply with BS EN 1338 and shall be suitable for use for permeable pavements. Precast
concrete blocks shall have the following physical properties:-

The geosynthetic filter shall be a polyethylene mono-filament with the following properties:-

The tensile properties of the material shall be measured in accordance with EN ISO 10319. All vehicles shall be
prevented
from trafficking directly over the material. The material shall be protected from ultra-violet light

Where pavements are constructed on subgrades that have volume change potential and where roots vegetation
penetrate below the pavement formation, there is a risk that movement may occur resulting in deformation being
evident in the surface, particularly during prolonged periods of dry weather. To reduce this risk, the thickness of the
subbase shall be increased.

Coarse
aggregate

40mm to 5mm

Sieve Size mm
(nearest UK
equivalent)

40
31.5
20

4
2

10

0 - 5
0 -15

25 - 70
90 - 99

98 - 100
100

1. 

2. 

3.

4. 

5.

6.

Category to BS EN 13242 or BS 12620Properties

Grading
Fines Content
Shape

Durability: Water absorption to BS EN
1097-6:2000, Clause 7 - for WA > 2%

Resistance to Wear

Resistance to Fragmentation

Acid Soluble Sulphate Content:
- Aggregates other than air-cooled blast-furnace slag
- Air-cooled blast-furnace slag
Total Sulphur:
- Aggregates other than air-cooled blast-furnace slag
- Air-cooled blast-furnace slag
Volume Stability of Blast-Furnace and Steel Slags:
- Air-cooled blast-furnace slag
- Steel slag
Leaching of Contaminates

10% Fines
Other Properties

4/20 (preferred) or 4/40, Gc 85-15, GTc 20/17.5
f4
FI20

WA24²
LA30

≤ 1% by mass
≤ 2% by mass
Free from dicalcium silicate and iron disintegration in accordance
with BS EN 13242 : 2002, 6.4.2.2
V5

Blast furnace slag and other recycled materials should meet the requirements
of the Environment Agency 'Waste Acceptance Criteria' for invert waste
when tested in accordance with BS EN 12457-3.
100kN
Particals shall be rough and angular to provide good interlocking between
particles. Sands and gravels with rounded particles shall not be used.

Magnesium Sulphate Soundness MS18
MDE²

AS0.2

AS1.0

0

Percentage passing by mass (%)
14
10
6.3
2.0 0 - 20

80 -99
98 - 100

100
BS Sieve Size (mm)

1.0
0.063 0 - 2 (BS EN 12620 fines category f2)

0 - 5

Tensile Splitting Strengths & Failure Level
No block shall have a tensile strength less than
3.6mPa for a failure load less than 250N/mm.

Abrasion Skid/Slip (pendulum value) Freeze/Thaw (kg/m²)
≤ 20 45 min ≤ 1.0

Longitudinal - less than 25%
Transverse - less than 25%

Transverse - greater than 25kN/m

(EN 965)
(EN ISO 10319)

(EN ISO 12956)

(EN ISO 10319)

(EN ISO 11058)

Mass / unit area greater than 100g/m2
Tensile strength Longitudinal - greater than 25kN/m

Elongation at break

Opening size
Water permeability

Approx. 0.45mm
greater than 200 x 10-3 m/s

7.

8.

9.

10.

Notes and specification for permeable block paving

Proprietary rodding eye cover

Class Z bedding and surround

150mm thick GEN 1 concrete
bedding / seating for cover.

Notes:

1.   For use in privately owned drainage systems at the head of a run where rodable access is required

2.   Detail based on Wavin database.

Rodding Eye

Private Permeable Block Paved Parking Bay -
Tegula Pennant Grey by Marshall's or Similar

and Suitable for Permeable use
(Traffic Category 2 as per Interpave Design Guide Table 4)

Sub base laid to falls

Permeable Block Paved Shared Drive
(Traffic Category 3 as per Interpave Design Guide Table 4)

Interpave Table 7 Capping Adjustment For Low CBR

CBR (%) Requirement

1 Subgrade improvement

2 Subgrade improvement layer (May be incorporated into
capping layer to provide a total layer thickness of 350mm)

3 225m capping

4 150mm capping

Sub base laid to falls

1.5m Private Impermeable Service Strip - Tegula Pennant Grey by
Marshall's or Similar and Suitable for Impermeable use. Position
within drive varies, refer to JPP drawing  28613-105 For details

Private Permeable Block Paved Shared Drive - Tegula Pennant Grey by Marshall's or Similar and Suitable for Permeable use
 (Designed in accordance with Interpave permeable pavements Design Guide)

Sub base laid to falls Sub base laid to falls

400

Impermeable strip to fall
towards permeable drive

Impermeable membrane to be wrapped
around bedding and surround of pipe

Perforated surface water carrier drain

Type B Filter material

Terram 1000 (or similar approved)
separating layer

50mm thick laying course as per table 3 adjacent

150mm minimum compacted thickness
of granular coarse graded aggregate
material, based on CBR of 6%.

60mm minimum thick precast concrete
paving blocks suitable for use for
permeable pavements.

Geosynthetic filter

Impermeable membrane, wrapped around base and sides of pavement.

Geosynthetic filter with 300mm laps.

80mm minimum thick precast concrete
paving blocks suitable for use for
permeable pavements.

50mm thick laying course as per table 3 adjacent

Geosynthetic filter with 300mm laps.2 number Block stretcher course

Geosynthetic filter

Impermeable membrane, wrapped
around base and sides of pavement

Nott Group Geotechnical Assessment (Ref. 73792/R/001 dated:
29.08.2022) suggests a CBR value of 6% for the development. CBR

Value to beconfirmed via in-situ tesitng prior to construction.

150mm 6F2 capping based on a CBR value of 6%, in accordance with
the maximum value given in Interpave's "Design & Construction Of

Concrete Block Permeable Pavements" Table 7 (see below).

Prior to placement of the sub-base the formation shall be trimmed
and rolled to MCHW clause 609.  Any soft areas shall be brought to
the attention of the Engineer for selection of appropriate remedial

measures.

Impermeable membrane to be wrapped
around bedding and surround of pipe

Perforated surface water carrier drain. For layout
and sizes, refer to JPP drawing 28613 - 110

Terram 1000 (or similar
approved) separating layer

Terram 1000 (or similar
approved) separating layer

Type B Filter material

70mm minimum compacted thickness of
32mm dense asphalt concrete base,
designation AC 32 dense base 100 / 150.

Layer to be punctured with 75mm
diameter holes on a 750mm orthogonal
grid through base into sub base filled with
course graded aggregate material prior to
blockwork being laid.
(Running course)

225mm minimum compacted thickness of
coarse graded aggregate, based on CBR of 6%.

Kerb foundation and
backing ST4

unreinforced concrete

See JPP drg. 28613 - 106 for
kerbing reference

See JPP drg. 28613 - 106 for
kerbing reference

Section A-A
Plan

80mm - Block pavers to BS EN 1338 of Class 2 Weathering Resistance and Class 3
                      abrasion, as well as being low potential for slip (Ref: Table NA.2 of BS EN 1338)

50mm - Coarse sand to BS 7533-3 category II of annex D

60mm - Asphalt concrete to BS EN 13108-1 and PD 6691 utilising aggregate to BS EN
                      13043 and PD 6682-2. 60mm (AC 20 dense bin 100/150 des)

See JPP drg: 26813 - 105

See JPP drg: 28613 - 105

Nott Group Geotechnical Assessment (Ref. 73792/R/001 dated:
29.08.2022) suggests a CBR value of 6% for the development. CBR
Value to beconfirmed via in-situ tesitng prior to construction.

150mm 6F2 capping based on a CBR value of 6%, in accordance with
the maximum value given in Interpave's "Design & Construction Of
Concrete Block Permeable Pavements" Table 7 (see below).

Prior to placement of the sub-base the formation shall be trimmed
and rolled to MCHW clause 609.  Any soft areas shall be brought to
the attention of the Engineer for selection of appropriate remedial
measures.

outlet pipe.
150mm diameter

and 450 elsewhere
under carriageway
connecting pipe is

be 600mm when
Minimum depth to 

designation (i) mortar.
10mm minimum, 20 maximum
frame depth of 100mm set on
to EN124 Class D400 with minimum
road gully grating and frame
Ductile iron non-rock hinged

to BS3921 bonded in

surround Class ST4
150mm Concrete

(1 cement:3 sand)
mortar designation (i).

engineering brickwork
225mm thick Class B

Private Gully Detail

Concrete to surround
pipe joint and extend
along the drain until
the minimum cover is
achieved

Precast concrete gully pot to BS 5911 part 230 or PVC-U
gully pot to BS4660 with 150mm diameter trapped outlet
and rodding eye with stopper and chain, bedded and
surrounded in 150mm thick ST4 unreinforced concrete.
Surround to be shuttered and mechanically compacted.

See JPP drg: 28613 - 105
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General Notes
1. All dimensions are in metres unless otherwise stated.

2. All levels are in metres.

3. This drawing is to be read in conjunction with all relevant Engineers and Architect's drawings, Specifications, Reports and
Engineering Details.

4. Do not scale from this drawing.
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