
For rigid pipes a flexilble joint shall be
provided as close as feasible to the
external face of the manhole structure

Carriageway
construction

In heavy trafficked
areas >1200

Trench Backfill to be granular
sub-base Type 1 to be in
accordance with SHW clause 803

Footway, Verge or
Car Park construction

In light and
non-trafficked
areas >900

General acceptable fill in accordance with
SHW Clause 612, to be compacted in

layers not greater than 250mm

Single size granular material in
accordance with SHW Clause 503.3(i),
See Table for material size

No mechanical
compaction permitted
within 300 of crown

Lower trench fill Class 8 material
in accordance with SHW Clause

503.3(iv) and Table 6/1
300

300mm Min

X
(outside

diameter)

D
(inside

diameter)

Trench Width (W)
See Table

CLASS S BED AND SURROUND
(SCALE 1:20)
Shall be used where cover to pipe soffit is more
than 1200 in trafficked areas or 900 in light and
non-trafficked areas

Table: Single size granular material
Pipe Diameter (D)

(mm)
Single Size Aggregate
to BS EN 13242 (mm)

≤140 4/10
>140 and ≤400 4/10, 6/10 or 10/20

>400 4/10, 6/14 10/20 or
20/40

BED & SURROUND NOTES

1. Minimum trench width is X+300, each side of
pipe in accordance with ashfield solution
recommendations, where X is the outside
diameter of the pipe.

2. No mechanical compaction permitted within
300mm of top of pipe.

3. This detail does not apply under buildings - see
structural engineering drawings for trench 
reinstatements under buildings.

All pipes entering the base of the
manhole shall have soffits level unless
stated otherwise on the drawings

Table: Rocker Pipes
Pipe Diameter (D)

(mm)
Maximum effective rocker

pipe length (L) (m)
< 600 0.6

>600 and ≤750 1.0
>750 1.25

No junction shall be less than
90.0° from outgoing sewer

Preformed swept channels shall be provided
in all manholes to suit direction of flow

Rocker pipe required for
rigid pipes - see table

Typical arrangement of pipe junctions
within manholes (sectional plan, scale 1:20)

Pipe joint with channel to be
located minimum 100 from
inside face of manhole

Maximum effective
length of rocker

pipe (L) - see table

Benching shall be a high-strength concrete
topping brought up to a dense, smooth face

neatly shaped and finished to all branch
connections.  Minimum thickness 20mm. Refer

to manhole details for further requirements

Flow

Fl
ow

Typical connection details
scale 1:20

150 min

300mm Min

X
(outside

diameter)

D
(inside

diameter)

In heavy trafficked
areas >900 and ≤1200

Trench Backfill to be
granular sub-base Type
1 to be in accordance
with SHW clause 803

Trench Width
See Table 2

In light and
non-trafficked

areas >600 and ≤900

CLASS Z BED AND SURROUND
(SCALE 1:20)
Shall be used where cover to pipe soffit is
between 900 & 1200 in trafficked areas, or 600
& 900 in light and non-trafficked areas

General acceptable fill in accordance
with the SHW, to be compacted in

layers not greater than 250mm

ST4 concrete bed and surround in
accordance with SHW clause 2602

No mechanical
compaction permitted
within 300 of crown

Carriageway
construction

Footway, Verge
or Car Park
construction

Compressible filler board to be provided at joints:
· 18mm for pipes up to 450 dia

· 25mm for pipes 450 to 1500 dia
in accordance with SHW Clause 1015

X

X - 150mm

BACKFILL OF TRENCHES
ADJACENT TO STRUCTURES
SCALE 1:20

FGL

45
°

Note:
Where X is less than 1000mm,
concrete fill to level of underside of
foundation. Where X is 1000mm or
more, concrete fill to within X-150mm
of level of underside of foundation.

Trench Width
See Table 2

300mm Min

Backfill to trench.
Refer to pipe bedding details

Pipe position above 45° pressure
influence, no protection required unless
pipe is subject to vehicular loading

Grade C20 concrete surround in
accordance with BS EN 206-1.
Refer to pipe bedding details

C10 concrete level to pressure influence
in accordance with BS EN 206-1

300mm Min

HDPE ROAD GULLY [OUTLET
UNDER CARRIAGEWAY] (SCALE 1:20)

NOTES

1. GULLIES TO BE CONSTRUCTED IN
ACCORDANCE WITH SHW CLAUSE 508

2. EXCAVATIONS AROUND GULLIES TO BE
BACKFILLED WITH TYPE 1 SUB-BASE
MATERIAL IN ACCORDANCE WITH SHW
CLAUSE 803. WHERE MECHANICAL
COMPACTION IS IMPRACTICAL, THE
EXCAVATION IS TO BE BACKFILLED WITH
GRADE ST2 CONCRETE

3. DESIRABLE MINIMUM GRADIENT OF OUTLET
TO BE 1:10

450

900

FOOTWAY
CONSTRUCTION

FOR DETAILS OF KERB AND HAUNCH SEE
SEPARATE KERB DETAILS

525 MIN
575 MAX CARRIAGEWAY

CONSTRUCTION

STANTON D400 GULLY AND FRAME OR EQUIVALENT
APPROVED IN ACCORDANCE WITH BS EN 124. GULLY

FRAME TO BE BEDDED ON 10-20mm MORTAR DESIGNATION
(i) IN ACCORDANCE WITH SHW CLAUSE 2404. GULLY

GRATING SHOULD BE HINGED AND SHOULD CLOSE IN THE
DIRECTION OF THE FLOW OF TRAFFIC.

4No. COURSES CLASS B ENGINEERING BRICKWORK IN
ENGLISH BOND IN ACCORDANCE WITH SHW CLAUSE 2406.3.
THIS CAN BE SUBSTITUTED BY A U SHAPED PRECAST
CONCRETE RISER TO THE DETAIL SHOWN ABOVE. MORTAR
DESIGNATION (i) IN ACCORDANCE WITH SHW CLAUSE 2404

150

ST4 CONCRETE SURROUND IN ACCORDANCE
WITH SHW CLAUSE 2602

150 MIN

KERB BED EXTENDED TO TOP
OF GULLY SURROUND

POLYPIPE RIDGIGULLY HDPE TRAPPED ROAD GULLY OR
EQUIVALENT APPROVED WITH BBA CERTIFICATION

5-10mm RECESS REQUIRED BETWEEN GULLY COVER AND
ROADWAY LEVEL

150mmØ GULLY OUTLET PIPE IN ACCORDANCE
WITH SHW CLAUSE 508.7

TYPE Z BED AND SURROUND TO PIPE UNTIL
ADEQUATE COVER IS ACHIEVED TO CHANGE
THE BED & SURROUND CLASS IN ACCORDANCE
WITH THE BED & SURROUND DETAIL.

HDPE ROAD GULLY [OUTLET
UNDER FOOTWAY OR VERGE]
(SCALE 1:20)

NOTES

1. GULLIES TO BE CONSTRUCTED IN
ACCORDANCE WITH SHW CLAUSE 508

2. EXCAVATIONS AROUND GULLIES TO BE
BACKFILLED WITH TYPE 1 SUB-BASE
MATERIAL IN ACCORDANCE WITH SHW
CLAUSE 803. WHERE MECHANICAL
COMPACTION IS IMPRACTICAL, THE
EXCAVATION IS TO BE BACKFILLED WITH
GRADE ST2 CONCRETE

3. DESIRABLE MINIMUM GRADIENT OF OUTLET
TO BE 1:10

450

900

FOOTWAY
CONSTRUCTION

FOR DETAILS OF KERB AND HAUNCH SEE
SEPARATE KERB DETAILS

375 MIN
425 MAX CARRIAGEWAY

CONSTRUCTION

STANTON D400 GULLY AND FRAME OR EQUIVALENT APPROVED
IN ACCORDANCE WITH BS EN 124. GULLY FRAME TO BE BEDDED

ON 10-20mm MORTAR DESIGNATION (i) IN ACCORDANCE WITH
SHW CLAUSE 2404. GULLY GRATING SHOULD BE HINGED AND

SHOULD CLOSE IN THE DIRECTION OF THE FLOW OF TRAFFIC.
2No. COURSES CLASS B ENGINEERING BRICKWORK IN
ENGLISH BOND IN ACCORDANCE WITH SHW CLAUSE 2406.3.
THIS CAN BE SUBSTITUTED BY A U SHAPED PRECAST
CONCRETE RISER TO THE DETAIL SHOWN ABOVE. MORTAR
DESIGNATION (i) IN ACCORDANCE WITH SHW CLAUSE 2404

150

ST4 CONCRETE SURROUND IN ACCORDANCE
WITH SHW CLAUSE 2602

150 MIN

POLYPIPE RIDGIGULLY HDPE TRAPPED ROAD GULLY OR
EQUIVALENT APPROVED WITH BBA CERTIFICATION

5-10mm RECESS REQUIRED BETWEEN GULLY COVER AND
ROADWAY LEVEL

150mmØ GULLY OUTLET PIPE IN ACCORDANCE
WITH SHW CLAUSE 508.7

TYPE Z BED AND SURROUND TO PIPE UNTIL
ADEQUATE COVER IS ACHIEVED TO CHANGE

THE BED & SURROUND CLASS IN ACCORDANCE
WITH THE BED & SURROUND DETAIL.

700

75mm Turf or grass layer

Geotextile filter

150mm Sand filter layer
Geotextile fabric and impermeable
geomembrane to sides and base

300mm 20-30mm Free from fines pea
gravel layer

Perforated pipe underdrains to outfall

Filter drain detail
Scale 1:20
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Geotextile / membrane protection wrapped around
entire system with min.1mm polypropylene

impermeable membrane).
joints overlapping each other by 300mm with top

layer returned 100mm down trench side Concrete bed and haunch minimum
compressive strength 25N/mm²

200mm

200mm

35mm MAX.60mm MAX.

TYPICAL CHANNEL DRAIN INSTALLATION DETAIL
FOR D400 LOAD CLASS
(SUBJECT TO CONTRACTORS CHOSEN SUPPLIER)

Load class
D400 cover

Manhole cover to suit BS EN 124
loading
600mm clear opening

Access opening restricted to 350mm
diameter or 300mm x 300mm if
depth of chamber to invert is > 1m

Class B engineering brickwork, concrete blocks or
precast concrete cover frame seating rings

DOT Type 1 sub base
(thickness varies)

Minimum internal diameter =
450mm

DOT Type 1 sub base
(thickness varies or concrete surround)

Base unit to have all connections with soffit
levels set no lower than that of the main pipe

Granular bedding material

Joints between base and shaft and
between shaft components to be fitted

with watertight seals

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

subsequent movement

Surface course
Binder course

Base course

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

Flexible seal

Temporarily cap manhole shaft during
construction

Maximum depth from cover level to soffit of pipe in areas subject to vehicle loading 3m, non entry

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

Flexible inlets / outlet and / or bend
(maximum angle 45°) to facilitate
connection

Alternative base invert layouts.

Mortar bedding and haunching to
cover and frame to clause E6.7 of

SFA 7th Edition

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

Maximum depth from cover level to soffit of pipe 3m

600mm x 600mm clear opening
cover complying with BS EN 124
and BS 7903. See clause E2.32
of SFA 7th Edition

Mortar bedding and haunching to cover and
frame to clause E6.7 of SFA 7th Edition

Minimum 2 courses of class B
engineering bricks or precast

concrete cover frame seating rings

675mm maximum to first step rung
from cover level

Minimum clear access =
600mm

Lifting eyes in concrete rings to be
pointed

In-situ concrete to be GEN3
(designed to BRE Special Digest 1

concrete in aggressive ground)

High-strength concrete topping to be
brought up to a dense, smooth face,

neatly shaped and finished to all branch
connections (minimum thickness

20mm)

Construction joint

Self-cleaning toe holes to be provided where channel
exceeds 600mm wide

Inverts to be formed using channel pipes
225mm to underside of channel

Distance between top of pipe and
underside of precast section to be
minimum 50mm and maximum
300mm

The bottom precast section to be
built into base concrete minimum
75mm

Benching slope to be 1:10 to 1:30

Chamber height
(not less than 900mm)

Concrete surround 150mm thick

Precast concrete manhole sections
and cover slab to be bedded with
mortar, plastomeric or elastomeric
seal conforming to BS EN 1917 and
BS 5911-3. See clause E2.29 of
SFA 7th Edition

Refer to clause B3.2.13 of SFA
7th Edition for PC ring diameter

Minimum width of benching to be
225mm

See figure B.14 and clause E6.6.2
of SFA 7th Edition for rocker pipe
details

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

satisfactory joint and subsequent
movement

Double step rungs in accordance with BS
EN 13101 (See clause E2.33 in SFA 7th

Edition for double step details)

Pipe joint with channel to be located
minimum 100mm inside face of

manhole

500mm
minimum from

edge of stepping

Typical inspection chamber detail - Type 3
(flexible material detail, scale 1:25)

Typical manhole detail - Type 2 (scale 1:25)

For rigid pipes a flexilble joint shall be
provided as close as feasible to the
external face of the manhole structure

Carriageway
construction

In heavy trafficked
areas >1200

Trench Backfill to be granular
sub-base Type 1 to be in
accordance with SHW clause 803

Footway, Verge or
Car Park construction

In light and
non-trafficked
areas >900

General acceptable fill in accordance with
SHW Clause 612, to be compacted in

layers not greater than 250mm

Single size granular material in
accordance with SHW Clause 503.3(i),
See Table for material size

No mechanical
compaction permitted
within 300 of crown

Lower trench fill Class 8 material
in accordance with SHW Clause

503.3(iv) and Table 6/1
300

300mm Min

X
(outside

diameter)

D
(inside

diameter)

Trench Width (W)
See Table

CLASS S BED AND SURROUND
(SCALE 1:20)
Shall be used where cover to pipe soffit is more
than 1200 in trafficked areas or 900 in light and
non-trafficked areas

Table: Single size granular material
Pipe Diameter (D)

(mm)
Single Size Aggregate
to BS EN 13242 (mm)

≤140 4/10
>140 and ≤400 4/10, 6/10 or 10/20

>400 4/10, 6/14 10/20 or
20/40

BED & SURROUND NOTES

1. Minimum trench width is X+300, each side of
pipe in accordance with ashfield solution
recommendations, where X is the outside
diameter of the pipe.

2. No mechanical compaction permitted within
300mm of top of pipe.

3. This detail does not apply under buildings - see
structural engineering drawings for trench 
reinstatements under buildings.

All pipes entering the base of the
manhole shall have soffits level unless
stated otherwise on the drawings

Table: Rocker Pipes
Pipe Diameter (D)

(mm)
Maximum effective rocker

pipe length (L) (m)
< 600 0.6

>600 and ≤750 1.0
>750 1.25

No junction shall be less than
90.0° from outgoing sewer

Preformed swept channels shall be provided
in all manholes to suit direction of flow

Rocker pipe required for
rigid pipes - see table

Typical arrangement of pipe junctions
within manholes (sectional plan, scale 1:20)

Pipe joint with channel to be
located minimum 100 from
inside face of manhole

Maximum effective
length of rocker

pipe (L) - see table

Benching shall be a high-strength concrete
topping brought up to a dense, smooth face

neatly shaped and finished to all branch
connections.  Minimum thickness 20mm. Refer

to manhole details for further requirements

Flow

Fl
ow

Typical connection details
scale 1:20

150 min

300mm Min

X
(outside

diameter)

D
(inside

diameter)

In heavy trafficked
areas >900 and ≤1200

Trench Backfill to be
granular sub-base Type
1 to be in accordance
with SHW clause 803

Trench Width
See Table 2

In light and
non-trafficked

areas >600 and ≤900

CLASS Z BED AND SURROUND
(SCALE 1:20)
Shall be used where cover to pipe soffit is
between 900 & 1200 in trafficked areas, or 600
& 900 in light and non-trafficked areas

General acceptable fill in accordance
with the SHW, to be compacted in

layers not greater than 250mm

ST4 concrete bed and surround in
accordance with SHW clause 2602

No mechanical
compaction permitted
within 300 of crown

Carriageway
construction

Footway, Verge
or Car Park
construction

Compressible filler board to be provided at joints:
· 18mm for pipes up to 450 dia

· 25mm for pipes 450 to 1500 dia
in accordance with SHW Clause 1015

X

X - 150mm

BACKFILL OF TRENCHES
ADJACENT TO STRUCTURES
SCALE 1:20

FGL

45
°

Note:
Where X is less than 1000mm,
concrete fill to level of underside of
foundation. Where X is 1000mm or
more, concrete fill to within X-150mm
of level of underside of foundation.

Trench Width
See Table 2

300mm Min

Backfill to trench.
Refer to pipe bedding details

Pipe position above 45° pressure
influence, no protection required unless
pipe is subject to vehicular loading

Grade C20 concrete surround in
accordance with BS EN 206-1.
Refer to pipe bedding details

C10 concrete level to pressure influence
in accordance with BS EN 206-1

300mm Min

HDPE ROAD GULLY [OUTLET
UNDER CARRIAGEWAY] (SCALE 1:20)

NOTES

1. GULLIES TO BE CONSTRUCTED IN
ACCORDANCE WITH SHW CLAUSE 508

2. EXCAVATIONS AROUND GULLIES TO BE
BACKFILLED WITH TYPE 1 SUB-BASE
MATERIAL IN ACCORDANCE WITH SHW
CLAUSE 803. WHERE MECHANICAL
COMPACTION IS IMPRACTICAL, THE
EXCAVATION IS TO BE BACKFILLED WITH
GRADE ST2 CONCRETE

3. DESIRABLE MINIMUM GRADIENT OF OUTLET
TO BE 1:10

450

900

FOOTWAY
CONSTRUCTION

FOR DETAILS OF KERB AND HAUNCH SEE
SEPARATE KERB DETAILS

525 MIN
575 MAX CARRIAGEWAY

CONSTRUCTION

STANTON D400 GULLY AND FRAME OR EQUIVALENT
APPROVED IN ACCORDANCE WITH BS EN 124. GULLY

FRAME TO BE BEDDED ON 10-20mm MORTAR DESIGNATION
(i) IN ACCORDANCE WITH SHW CLAUSE 2404. GULLY

GRATING SHOULD BE HINGED AND SHOULD CLOSE IN THE
DIRECTION OF THE FLOW OF TRAFFIC.

4No. COURSES CLASS B ENGINEERING BRICKWORK IN
ENGLISH BOND IN ACCORDANCE WITH SHW CLAUSE 2406.3.
THIS CAN BE SUBSTITUTED BY A U SHAPED PRECAST
CONCRETE RISER TO THE DETAIL SHOWN ABOVE. MORTAR
DESIGNATION (i) IN ACCORDANCE WITH SHW CLAUSE 2404

150

ST4 CONCRETE SURROUND IN ACCORDANCE
WITH SHW CLAUSE 2602

150 MIN

KERB BED EXTENDED TO TOP
OF GULLY SURROUND

POLYPIPE RIDGIGULLY HDPE TRAPPED ROAD GULLY OR
EQUIVALENT APPROVED WITH BBA CERTIFICATION

5-10mm RECESS REQUIRED BETWEEN GULLY COVER AND
ROADWAY LEVEL

150mmØ GULLY OUTLET PIPE IN ACCORDANCE
WITH SHW CLAUSE 508.7

TYPE Z BED AND SURROUND TO PIPE UNTIL
ADEQUATE COVER IS ACHIEVED TO CHANGE
THE BED & SURROUND CLASS IN ACCORDANCE
WITH THE BED & SURROUND DETAIL.

HDPE ROAD GULLY [OUTLET
UNDER FOOTWAY OR VERGE]
(SCALE 1:20)

NOTES

1. GULLIES TO BE CONSTRUCTED IN
ACCORDANCE WITH SHW CLAUSE 508

2. EXCAVATIONS AROUND GULLIES TO BE
BACKFILLED WITH TYPE 1 SUB-BASE
MATERIAL IN ACCORDANCE WITH SHW
CLAUSE 803. WHERE MECHANICAL
COMPACTION IS IMPRACTICAL, THE
EXCAVATION IS TO BE BACKFILLED WITH
GRADE ST2 CONCRETE

3. DESIRABLE MINIMUM GRADIENT OF OUTLET
TO BE 1:10

450

900

FOOTWAY
CONSTRUCTION

FOR DETAILS OF KERB AND HAUNCH SEE
SEPARATE KERB DETAILS

375 MIN
425 MAX CARRIAGEWAY

CONSTRUCTION

STANTON D400 GULLY AND FRAME OR EQUIVALENT APPROVED
IN ACCORDANCE WITH BS EN 124. GULLY FRAME TO BE BEDDED

ON 10-20mm MORTAR DESIGNATION (i) IN ACCORDANCE WITH
SHW CLAUSE 2404. GULLY GRATING SHOULD BE HINGED AND

SHOULD CLOSE IN THE DIRECTION OF THE FLOW OF TRAFFIC.
2No. COURSES CLASS B ENGINEERING BRICKWORK IN
ENGLISH BOND IN ACCORDANCE WITH SHW CLAUSE 2406.3.
THIS CAN BE SUBSTITUTED BY A U SHAPED PRECAST
CONCRETE RISER TO THE DETAIL SHOWN ABOVE. MORTAR
DESIGNATION (i) IN ACCORDANCE WITH SHW CLAUSE 2404

150

ST4 CONCRETE SURROUND IN ACCORDANCE
WITH SHW CLAUSE 2602

150 MIN

POLYPIPE RIDGIGULLY HDPE TRAPPED ROAD GULLY OR
EQUIVALENT APPROVED WITH BBA CERTIFICATION

5-10mm RECESS REQUIRED BETWEEN GULLY COVER AND
ROADWAY LEVEL

150mmØ GULLY OUTLET PIPE IN ACCORDANCE
WITH SHW CLAUSE 508.7

TYPE Z BED AND SURROUND TO PIPE UNTIL
ADEQUATE COVER IS ACHIEVED TO CHANGE

THE BED & SURROUND CLASS IN ACCORDANCE
WITH THE BED & SURROUND DETAIL.

700

75mm Turf or grass layer

Geotextile filter

150mm Sand filter layer
Geotextile fabric and impermeable
geomembrane to sides and base

300mm 20-30mm Free from fines pea
gravel layer

Perforated pipe underdrains to outfall

Filter drain detail
Scale 1:20

TY
PI

CA
LL

Y 
1.0

m 
BG

L

Geotextile / membrane protection wrapped around
entire system with min.1mm polypropylene

impermeable membrane).
joints overlapping each other by 300mm with top

layer returned 100mm down trench side Concrete bed and haunch minimum
compressive strength 25N/mm²

200mm

200mm

35mm MAX.60mm MAX.

TYPICAL CHANNEL DRAIN INSTALLATION DETAIL
FOR D400 LOAD CLASS
(SUBJECT TO CONTRACTORS CHOSEN SUPPLIER)

Load class
D400 cover
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Notes
1. Do not scale this drawing. All dimensions must be checked/ verified

on site. If in doubt ask.

2. This drawing is to be read in conjunction with all relevant architects,
engineers and specialists drawings and specifications.

3. All dimensions in millimetres unless noted otherwise. All levels in
metres unless noted otherwise.

4. Any discrepancies noted on site are to be reported to the engineer
immediately.
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DRAINAGE CONSTRUCTION DETAILS 

RIVER ACADEMY, READING

P01 13/10/21 DRAFT CONTRACTORS PROPOSALS SUBMISSION

Design Notes
1. Refer to 600353-HEX-XX-XX-DR-C-9200-9203 for Surface and Foul Water

Drainage Layout.

100mm SCALE 1:20

500mm SCALE 1:25

P02 28/01/22 CONTRACTORS PROPOSALS SUBMISSION
P03 04/02/22 CONTRACTORS PROPOSALS SUBMISSION
P04 17/05/22 CONTRACTORS PROPOSALS SUBMISSION
P05 12/08/22 DRAFT CONSTRUCTION ISSUE.
C01 17/11/22 CONSTRUCTION ISSUE.
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