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STAGGERED JOINTS IN
FLEXIBLE CARRIAGEWAYS

Existing Bituminous Material cut back to a
Vertical Face and Painted with a Polymer
Modified Bond Coat or Tack Coat to SHW cl 920.

Notes:
1. This detail may not be suitable in some locations. Discuss with the Employer’s

Representative.
2. For construction types and detail refer to SD01 & SD02.
3. Joint positions should avoid high stress areas.
4. 150mm step for longitudinal joints.
5. Bond coat to be used where binder course has been trafficked or otherwise instructed

by Employers Representative.

TYPICAL EDGE DETAIL FOR CARRIAGEWAY

/ / / / / / / / / / M/ / / / / / .SSSSSSSSSR \\\\\V

:-
^ 2

^ 2

L Surface
— Binder Course

- Base
- Type 1 Sub-Base
'Capping Layer if reguired
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DETAILS

The typical details shown are for precast concrete kerbing with bituminous pavements. Some variations in
the details may be necessary for other types of kerbing and in particular for other types of pavements.

1. KERB FACES shall be:

Full kerbs 125mm
Vehicular drop kerbs 25mm
Pedestrian drop kerbs flush (0-6mm)

2. FULL-LENGTH KERBS shall be used wherever possible. Cut kerbs where unavoidable shall be at least
300mm long and cut with a saw or disc-cutter.

3. Purpose made TRANSITION KERBS shall be used to change from one kerb type to another. Proprietary
double-length transitions are required.

4. Purpose made RADIUS KERBS & CHANNELS shall be used for radii of less than 12m. Proprietary
internal or external angle kerbs shall be used to form right-angles in areas of PCC kerbing. Mitring
of PCC kerbs is not acceptable on external angles. Small radius kerbs and quadrants, cut if
necessary, may be used to form corners.

5. Kerbing shall be laid CLOSE-BUTTED with 2mm gaps. Mortared joints are not acceptable.

6. FOUNDATION:- Kerbs shall be laid directly on a concrete Class ST1 race or alternatively on a 12mm
thick Class 1 mortar bed on the concrete Class ST1 race. The kerb race shall be laid on rolled
sub-base at least 100mm thick.

7. DELAYS:- If there is more than 24 hours delay between laying the foundation and placing haunching,
the joint shall be painted with a cement slurry before haunching. Dowel bars may be required (20dia.
MS 200 long at 450 c/c, 300 long for safety kerbs and bus kerbs).

8. CHANNELS are required if longitudinal gradient of road is less than 1 in 120 (0.833%).

9. Depth of kerb race concrete class ST1 can go up to 225mm.
10. Cover to haunching to suit surface course.

11. No epoxy repairs permitted. All damaged kerbs to be replaced.
12. Type 1 under haunching.
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2000 2000

Guardrail may be
stepped on site
to suit a rolling
elevation.

Vertical distance between top
of top rail and bottom of
bottom rail to be 900mm.
Unless wall mounted or
otherwise stated.

Guardrail may be
supplied with raked
panels to suit a
rolling elevation.Vertical height between

the top of the top rail
and the paved surface
to be 1000 min.

/

i
OOmax

Visibility gap

-v

PAVED SURFACE
Concrete ST4

350 min

75

450 SQ

. Vertical distance between the
bottom of the bottom rail and the
paved surface to be 150 max.
If wall mounted - Vertical distance
between the bottom of the bottom
rail and the top of the wall to be
100 max.

Foundation can be built up
locally if agreed with the
engineer.

12 dia holes in posts for bolting panels
together, with: 2 off: M10 Hex Bolt, M10 Hex
Nut, M10 Plain Washer, M10 Spring Washer: and
also 3 off per bolt, plastic or fell washers to
seal RHS posts.

PLAN OF
STAGGERED
INFILL
See Note
If.

c f0 o o 0 0 o 0 ° 0 o °
(V? Drivers’ nearside

Direction of vehicles
g °̂ ° o 0 0 ° 0 o

0 o 0 Drivers’ offside

LAYOUT
Unless otherwise directed, guardrails to follow the kerb lines with a minimum
450mm clearance from kerb face.
For a curved kerbline - the following guardrails may be used :

for a radius >35m use 2000mm straight panel sections,
for a radius >20m & <35m use 1000mm straight panel sections,
for a radius <20m use panel sections supplied with radii to suit.

Any resulting angular gap between adjacent posts (3mm max.) to be filled with
an approved sealant before final treatment.

Note: All holes drilled in situ to receive anti-rust
treatment. Any unused holes to be adequately
sealed by approved method.

4 x 20 dia holes

-X,
190

2 x 20 dia holes

o o
[ ]

TYPICAL MOUNTING FOR
A REINFORCED WALL

-H 95|*-

PLAN OF BASEPLATE

I I

Carriageway
Side

9- �m
55

Footway
g7 Side

I 187

PLAN OF SOCKET (orientation to the kerb)

NOTES
1. The following information is supplied in accordance with BS 7818:

a. Pedestrian Guardrails are to be Class A unless otherwise
specified. Class B may be required for additional vandal
resistance.

9’

h.
Top, bottom, intermediate rails and posts to be 50 x 30 x
3.0(min) R.H.S. Grade 43C.
Infill to be 12 dia Bar Grade 43A unless otherwise specified
or approved.

b. Material to be in accordance with BS EN 10210-1:2006
the Grade as noted.

i. Guardrails to be of all welded construction welding to be in
accordance with BS EN 1011-1&2.

c.
d.

Hollow sections to be in accordance with BS EN 10210-2:
2019.
In special circumstances, subject to approval, shorter
sections of Guardrail may be used.

j- Guardrails to be descaled and hot dip galvanized in
accordance with BS EN ISO 1461 Additional treatment to
be as specified in Appendix 4/1.

e.
f.

Where specified, panels to be of a ’see through' type i.e.
with a visibility gap.
Where specified, panels with staggered infill e.g. VisiFlexw
to be used, as directed, to improve visibility near
Pedestrian Crossings.

2. All guardrail dimensions to comply with BS 7818: 1995.
Dimensions given are for information only.

3. All guardrails to be earthed.
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Cover and frame to be Double Triangular 
non-rocking, 150 deep in highways & 675 
clear opening to BS EN 124, D400 
BS.7903 & HA104/09 

Class B Engineering brickwork 225 
thick. Min 2 courses , max 4 courses . 
Bonded with polyester resin mortar. 

675mm max to 
first ladder rung from cover level 

GRP ladder to BS EN13706-2 and BS 
EN13706-3.  Lifting eyes in concrete 
rings to be pointed. 

ST4 concrete surround 150 thick 
Designed to BRE special Digest 1 
concrete in Aggresive ground 

High strength (min 20 thick) benching to be 
brought up to a dense smooth face, neatly 
shaped and finished to all branch connections.

Benching slope 1:10 to 1:30 

ST4 concrete 

75mm 
GEN1 blinding 

900 
min 

1200 

Varies 

225

500 
min

min 

Varies 

225 

Rocker Pipe 

Short Length 
of Pipe 

Varies 

Short Rocker 
Length Pipe 
of Pipe 

Short Length 
of Pipe 

Rocker Pipe 
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Drawing Revision 
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In channels greater than 600Ø self-cleansing 
toe holes must be provided in benching set out 
at 300 centers vertically and horizontally. 

- openings to be located 
centrally over 900mm shaft 
and offset circa 200mm for 1200mm 

Chambers with outgoing pipes greater 
than 600Ø shall be fitted with a 
removable safety chain. 

diameter shaft with ladder.

- pipe joint with channel 

Notes to be located min 100mm 
inside face of manhole 

1. All dimensions are in millimetres. 
2. All cement used in Precast or in-situ concrete to be Sulphate resisting. 
3. Insitu concrete to BS8500 - 1:2015, and to BRE Special Digest 1:2005 - DC3 to table D1 & D2. 
4. All pipes entering / leaving manholes shall have short length of pipe joined with a rocker pipe. 
5. Lengths of rocker pipes to be:  150 - 600Ø - 0.6m long:

 601 - 750Ø - 1.0m long:

 Over 750Ø - 1.25m long 
6. Pipes entering / leaving manholes to have 150 ST4 concrete bed & surrounding up to junction with rocker pipe. 
7. Where manhole is sited within running lane or other vulnerable location use PAM Saint-Gobain Opt-Emax Griptop cover,

 150mm deep with 675mm clear opening or similar approved. 
8. Refer to SD05-008 for trench backfill and pipe details. 

Flow 

Bedding and haunch to frame: 
polyester resin in vehicular areas, 
Class 1 mortar elsewhere 

Heavy duty reinforced concrete slab & 
chamber sections to BS EN1917 & 
BS5911-3 bedded with mastic sealant 
(plastomeric/elastomeric) 
or mortar. 

Bottom precast section 
to be built into base 
concrete min 75mm 

Soffit of branch pipes level with 
soffit of outgoing main pipeline 

Channels formed in Precast, in-situ 
or V.C half pipe 
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Cover and frame to be double triangular Bedding and haunch to frame: 
non-rocking,150 deep in highways & 675 polyester resin in vehicular areas, 
clear opening to BS EN 124, D400 & Class 1 mortar elsewhere 
BS.7903 & HA104/09 

Heavy duty reinforced concrete slab &

Class B Engineering brickwork 225 thick. Min 
chamber sections to BS EN 1917 &

2 courses, max 4 courses. Bonded with 
BS5911-3 .bedded with mastic

polyester resin mortar. 
sealant(plastomeric/elastomeric) 

675mm  max to first rung from 
cover level 

Stop Irons to be BS EN 13101: 
2002 Type D Class 1 at 300 

Soffit of branch pipes level with soffit of

centers.  Double width (250mm) 
outgoing main pipeline

encapsulated in plastic 
Channels formed precast, in insitu

ST4 concrete 150 thick 
concrete or V.C half pipe 

High strength concrete benching to be brought 
up to a dense smooth face, neatly shaped and 
finished to all branch connections, crossfall 1 in 
12 to 1:30 

ST4 concrete 

225 

75mm GEN 1 blinding 

Rocker Pipe 

Short Length 
of Pipe

In channels greater than 600Ø self-cleansing 
toe holes must be provided in benching set 
out at 300 centers vertically and horizontally. 

Varies 
Bottom precast section 

to be built into base

225 
concrete min. 75mm

min 
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Flow 

Chambers with outgoing pipes 
greater than 600Ø shall be fitted 
with a removable safety chain 

Notes 

1. All dimensions are in millimeters. 
2. All cement used in Precast or in-situ concrete to be Sulphate resisting . 
3. Insitu concrete to BS8500 - 1:2015 and to BRE Special Digest 1:2005 - DC3 to table D1 & D2. 
4. All pipes entering / leaving manholes shall have short length of pipe joined with a rocker pipe. 
5. Lengths of rocker pipes to be: 150 - 600Ø - 0.6m long:

 601 - 750Ø - 1.0m long:

 over 750Ø - 1.25m long 
6. Pipes entering / leaving manholes to have 150 ST4 concrete bed & surrounding up to junction with rocker pipe. 
7. Where manhole is sited within running lane or other vulnerable location use PAM Saint-Gobain Opt-Emax Griptop cover,

 150mm deep with 675mm clear opening or similar approved. 
8. Refer to SD05-008 for trench backfill and pipe details. 

500 Varies 
min 

Short Rocker 
Short Length 

of Pipe 
Length 
of Pipe 

Pipe 

Rocker Pipe 
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Brick Construction

1220 x 685 multiple clear opening 150 
deep in highways to BS EN 124 D400 
BS.7903 & HA 104/09 

Max 675 from cover 
level to first rung 

ST4 Concrete 

Rocker Pipe 

FLOW 

225 thick in-situ concrete 
manhole base, Grade ST4 75mm GEN1 blinding 

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

Double step irons to BS EN 13101 at

- For vehicular areas only 
300 c/c vertically (type D class 1) 

05-DRAINAGE 

MANHOLE TYPE C 
Cover to pipe soffit 
Less than 1.5m 

. 

SECTION 

PLAN 
1200( fixed) 

D R A W I N G   N U M B E R 

Drawing Revision 

SD 05-003 F 

Drawn by Scale 

HJ NTS 

Date Drawn 

FEB 2020 

Bedding and haunch to frame: 
polyester resin in vehicular areas, 
Class 1 mortar elsewhere 

Class B engineering brickwork, 225 
thick constructed in English bond, 
to comply with relevant 
provisions in BS EN771;Class M1 
mortar 

Brick Arch/lintel for pipes greater 
than 225Ø 

Rocker pipe with flexible joints through 
concrete surround at each end 

Half VC pipe to be used to form 
channel invert where possible. 

FLOW 

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

Notes: 
1. All cement used in precast or in-situ concrete to be sulphate resisting. 
2. Insitu concrete to be GEN3 (designed to be BRE Special Digest 1 Concrete in Aggressive Ground). 
3. All pipes entering / leaving manholes shall have flexible short length pipe joined with a rocker pipe. 
4. Lengths of rocker pipes to be: 150 - 600Ø - 0.6m long:

 601 - 750Ø - 1.0m long:

 over   750Ø - 1.25m long 
5. Pipes entering / leaving manholes to have 150 ST4 concrete bed and surround up to junction with rocker pipe. 
6. All dimensions in millimeter unless otherwise stated. 
7. The internal dimensions of chamber width to be increased for pipes larger than 225Ø to give a min of 225

    benching each side, with the brickwork corbelled down on each side to 675 max. Corbel per course to be 30 max. 
8. High strength concrete benching min 20 thick brought up to a dense smooth face neatly shaped and finished

 to all  branch connections. ( Benching slope to be 1:10 to 1:30) 
9. Where manhole is sited within running lane or other vulnerable location use PAM Saint-Gobain Opt-Emax Griptop

 cover, 150mm deep with 675mm clear opening or similar approved. 
10. Refer to SD05-008 for trench backfill and pipe details. 
11. 625 x 685 W x W Chambers permitted in footways up to 600 deep by instruction of Employer representative. 
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1220x675 multiple clear opening, 150 deep in highways to 
BS EN 124, D400 BS 7903 & HA104/09 with bed and 
haunch of polyester resin in vehicle areas Class 1 mortar 
elsewhere.(675x675 cover if specified)

Cover slab bedded on PC 
chamber section with mortar, Class B engineering bricks, 
proprietary bitumen or resin concrete blocks or precast 
mastic sealant to BS EN 1917 concrete frame seating rings 
and  BS 5911-3 to BS 6073-2 and BS EN 

772-2 
Lifting eyes in concrete rings 
to be pointed 

1200 x 675 opening in cover slab 

Concrete ST4 surround 150 
thick 

Benching slope to be 1 in 10 
to 1 in 30 

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

Bottom precast concrete ring to be

neatly shaped & finished to all branch 
built into base concrete min 75 

connections (minimum thickness 20) 
Distance between top of pipe & 
underside of PC chamber to be 
50 min. - 300 max. 

All in situ concrete to be ST4 with 
225 to barrel of pipe

sulphate resisting cement unless 
otherwise agreed 

Inverts formed using channel pipes 
where possible

75mm GEN1 blinding 
TYPE E 

for use only in residential estate roads and 
non-vehicular areas 

Notes 

1. All dimensions are in millimetres. 
2. All cement used in Precast or in-situ concrete to be Sulphate resisting. 
3. Insitu concrete to BS8500 - 1:2015, and to BRE Special Digest 1:2005 - DC3 to table D1 & D2. 
4. All pipes entering / leaving manholes shall have short length of pipe joined with a rocker pipe. 
5. Lengths of rocker pipes to be:  150 - 600Ø - 0.6m long:

 601 - 750Ø - 1.0m long:

 Over 750Ø - 1.25m long 
6. Pipes entering / leaving manholes to have 150 ST4 concrete bed & surrounding up to junction with rocker pipe. 
7. Where manhole is sited within running lane or other vulnerable location use PAM Saint-Gobain Opt-Emax Griptop cover,

 150mm deep with 675mm clear opening or similar approved. 
8. Refer to SD05-008 for trench backfill and pipe details. 
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500 min. 

225 min. 



A

B L

OTSIR

LC

C
YT

I

OUN

C
I

STANDARD
DETAILS

Cover and Frame to be 675x675 clear 
opening 150 deep in highways to EN 
124 D400 + BS7903 

Bed and haunching to frame: 
In vehicular areas: polyester resin 
Elsewhere: Class 1 mortar 

150 concrete 
ST2 surround 

75 blinding 
concrete ST1 
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300 
Step irons to BS EN 
13101:2002 Type D, 

Class B Engineering Brickwork 

Heavy duty reinforced concrete slab & chamber 
sections to BS EN 1917 & BS 5911-3&4 bedded 
with mastic sealant 

1050Ø precast concrete 
chamber ring with mastic 
sealant 

Outlet drain

Class 1 at 300 
centers staggered. 

300 min. below 
lowest pipe invert 

SECTION A-A 

C

L 
of Chamber 

Flow 

SECTION B-B 
Flow 

level of outfall pipe varies; 
generally soffit to soffit with 
lowest incoming pipe 

225 thick ST2
1050Ø 

A 

PLAN 

ADDITIONAL NOTE 

B
 

B
 

Flexible joint 

500 
min 

concrete 

NOTES 

1. All dimensions are in millimeters. 
2. Catchpit to be constructed in precast concrete to 

BS 5911-3&4 + EN1917. 
2. All cement used in Precast or in-situ concrete to 

be Sulphate resisting. 
3. Insitu concrete to BS8500 - 1:2015, and to

 BRE Special Digest 1:2005 - DC3 to table D1 & D2. 
3. Maximum pipe diameter permitted-450. 
4. Rocker pipe lengths: 150 - 600Ø - 0.6m long:

 601 - 750Ø - 1.0m long:

 over 750Ø - 1.25m long 
5. To be installed upstream of soakaways. 

1. Where manhole is sited within running lane or other 

6. Maximum depth of catchpits to be 3 metres  unless

 otherwise agreed. 

vulnerable location use PAM Saint-Gobain Opt-Emax 7. Covers to be marked with BCC or similar clear 

Griptop cover, 150mm deep with 675mm clear opening 
or similar approved. 

markings to note that these are catch pits. 
8. Add grip top detail from previous. 
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Diameter of ring and pit dependant 
on storage volume requirement 

675x675 grade D400 cover and frame to BS EN124

Engineering Class B 
& BS7903 with suitable bedding and haunch.

brickwork, 2-4 courses 

Surround chamber with 
geotextile filter fabric. 

PCC 'Segmental Soakaway' 
units 

Backfill with Filter material 
stone Type B 

Geotextile permeable lining 
to excavation to prevent 
transmigration of soil 

150 x 150 insitu concrete circular 
footing Grade ST4 to form level base 

Notes 
1. Catchpit sited immediately up stream of soak away. 
2. Soakaways may need oil/petrol interceptors upstream to prevent contamination 

of the ground. 
3. Soil permeability test results & soakaway design for capacity to be submitted for 

approval prior to construction. In accordance with BRE Digest 365 (revised 
2016). 

4. All cement used in Precast or in-situ concrete to be Sulphate resisting. 
5. Insitu concrete to BS8500 - 1:2015, and to BRE Special Digest 1:2005 - DC3 

table D1 & D2. 
6. Avoid sitting soaks close to buildings and structures 5m minimum recommended 

distance. 
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Compressible

filler 

Gully grating and frame 

Polyester resin mortar 
bedding for cover & frame 

ductile iron to BS EN 124 
D400 to be set 5mm below 
level of adjacent channels. 2 courses of Class B engineering to BS EN 

771 brickwork bonded with polyester resin 
mortar. Corbelled if necessary(30mm max). 

In high stress areas ST4 
apron to extend 120mm 

Lintel under kerb 
to support frame 
if necessary 

into carriageway. 

Gully gratings in pedestrian / 

1
 
i
n

 
5

200 

1 in 25

cycle areas to be orientated 
75 

to avoid hazard to cyclists. 

150 thick  concrete class K
E

R
B

Concrete ST4 apron 
trowelled smooth

ST4 surround 

Half-length rocker 
pipe with joints

450 Ø x 900 deep precast 
formed through 

120

concrete gully pot to 
concrete surround

BS 5911-6. 

NOTES:-

both ends Channel Blocks (required

SECTION 
PLAN

where cover is 
1. Maximum length of gully connections is 12m. 

less than 1200mm, 
if longitudinal gradient 

2. Gullies shall connect to pipes, not to other gullies. 
flatter than 1 in 120). 

150mm bed and 
3. All gully covers to be hinged in the direction of traffic flow. 

surround to be 
4. Deep frame to suit depth of block paving. 

used 
5. All cement used in Precast or in-situ concrete to be Sulphate resisting. 
6. Insitu concrete to BS8500 - 1:2015, and to BRE Special Digest 1:2005 - DC3 to table 
D1 & D2. 

POSITIONING OF GULLIES AT JUNCTIONS AND IN TURNING HEADS 
(N.T.S)

Direction of down gradient

Direction of crossfall 
Channel or crown of road 

Two single gullies 

Three gullies 
necessary to drain 
low spots 

with channels laid 
flat between them 

Gully to cut off flow 
above junction 

Junctions Turning Heads 

Gully at low spot in radius. 
Double gullies may

Gully to cut off flow 
be required at

above junction 
significant low spots 
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Backfill 
(See note 5) 

Granular bedding 
(See note 4) 

TYPE S 
GRANULAR SURROUND 

Bedding factor 2.2 

Backfill 
(See note 5) 

Sulphate-resisting 
concrete ST2 bed & 
surround with flexible 
joints (See note 3). 

TYPE Z 
CONCRETE SURROUND 
Bedding factor 2.6 

Granular bedding 
(See note 4) 

Bd 

200 

200 

150 

150 

Topsoil 

Slotted or porous filter drain

FILTER DRAIN 

Notes 
Nom. Max trench Joint filler 
pipe Dia. width (Bd) board 

thickness 

150 690 18 
225 690 18 
300 760 18 
375 1070 18 

450 1140 36 

1. Permitted Materials are:-

precast concrete 
vitreous clay (plain ended with flexible 

polypropylene coupling in corporating elastomeric 
seals to BS.EN.295-1) 

Rigidrain or similar approved. 
2. Full concrete surround is required

 (a) to all gully connections

 (b) if cover is less than 1.2m

 (c) if cover is more than 6m

 (d) if trench is wider than the maximum

 trench width as given above. 
3. Flexible joints shall be formed fully through 

the concrete bed and surround at 8m 
centers or less and coinciding with pipe 
joints using compressible board as given 
above. 

4. Granular bedding material shall be as 
defined in BS EN1610:2015. 

5. In carriageways, backfill shall be ST1 or 
foamed concrete. In footways and footpaths, 
Type 1 granular material may be used. 
Selected excavated material may be used 
elsewhere. 

6. Clay puddle waterstops shall be 300 thick 
extending fully through the bed and surround 
and backfill if pervious ground immediately 
downstream of sumps. 

7. In poor ground it may be necessary to wrap 
the bed and surround in geotextile filter 
fabric to prevent migration of material into 
the granular bedding. 

PIPELESS FILTER DRAIN 
Filter drains can also be constructed in a similar 
fashion but without the pipe, using a granular 
bedding cross-section of 690x750. 
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Type 2: - General requirements for outfalls through a bank, 
for pipes up to max 500mm diameter. 

Pitching stone- 150mm  nominal 
diameter.  Where appropriate, re-use 
should be made of local materials. 

On firm earth or clay:  Bed on Type 1 sub base 150mm thick. 

On soft earth:  Bed on dry mix concrete, Class C7 and fix

 with cement / sand morter (1:4 mix). 

Headwall not to protude above bank line. 

Min 50mm overhang. 
Slope of wing walls to 
match existing bank profile. 

Energy disipating blocks when specified by 

mortar (1:4 mix) 

600mm max 
to Rocker 

engineer. 
Stream low water level. 

150mm 

150mm thick mass concrete 
Grade ST4. 

construction 
joint 

Pitching stone to be smooth, hard 
and durable and set in cement / sand 

600mm Min 
Bed of 
Watercourse 

500 mm min 

05-DRAINAGE D R A W I N G   N U M B E R 
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Drawn by Scale 
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150mm min 
ST4 Concrete 
surround to first 
flexible joint. 

NOTES: 
1. For pipes of diameter 350 or greater, a lockable, hinged, steel safety grill must be

 fitted - see SFA 7th Edition for details figure C.6. 
2. All cement used in Precast or in-situ concrete to be Sulphate resisting. 
3. Insitu concrete to BS8500 - 1:2015, and to BRE Special Digest 1:2005 - DC3 to table D1 & D2. 
4. Work on or close to a main river will require a Flood Risk Activity Permit from the Environment

 Agency. 
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Type 1.  General requirements for outfalls through 
a  bank - for pipes up to 150mm in diameter. 

Notes 
1. Pitching stone, 250-300mm nominal 

diameter.  Where appropiate, re-use 
should be made of local materials. 
(Grouting may be required for velocities 
in excess of 1.5m/s). 

2. Pitching stone to be smooth, hard and 
durable. 

3. All cement used in Precast or in-situ 
concrete to be Sulphate resisting 

4. Insitu concrete to BS8500 - 1:2015, and 
to BRE Special Digest 1:2005 - DC3 to 
table D1 & D2. 

5. Work on or close to a main river will 
require a Flood Risk Activity Permit from 
the Environment Agency. 

5
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Pitching 500mm min 
each side of 

PLAN

exposed pipe. 

Pitching level to be 
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Dimension "A" will depend on bank slope, 
but sufficient to permit a sample bottle to 
be used (min 50mm). 

3
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Final 2.5m length of drain to be 
clayware or concrete pipe. 

On firm earth or clay:  Bed on Type 1 sub base 150mm thick. 

taken down to stream bed level. 

Low water level (summer) 

On soft earth:  Bed on dry mix concrete 150mm thick,

 Class C7 and fix with cement / sand morter

 (1:4  mix). 
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Type 3.  General requirements for outfalls through a 
bank, for pipes of 150mm to 1750mm diam.  Outfall 
positioned to discharge at 45° to direction of flow and 
set back from channel in a small bay. 

Plan 

Regrade banks of bay to 1 in 3 or 1 in 4 
where possible. 

Head and wingwalls to conform with and 
be flush with bank. 

Vertical headwall required if flap valve fitted 
and for pipes >450mm dia. 

Outfall direction 

At some locations it may be appropriate to 
plant up in front of the outfall with suitable 
native species eg reeds (planting density 
4/m²). 

Note: 
1. Details to be submitted by applicant for approval prior to construction. 
2. See Standard Detail Drawing 05-009 for outfall construction detail. 
3. Work on or close to a main river will require a Flood Risk Activity 

Permit from the Environment Agency. 
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Depth to be shallow to suit 
drainage requirement with an 
additional 50mm to account 
for silt deposition 

Vegetation to match 
environment of swale 

Permanent 
water level 

Grassed side slopes 
to resist erosion (1:3 
max) 

FLOW FLOW 

Max depth 
Top soil 
(150mm) 

Impermeable 
Rounded shoulders Sub soil 
for mowing 

Optional membrane. Material

Min 1m verge behind 
to suit site conditions.

highway (unless 
otherwise agreed) 

Cross section through a dry swale 
Rounded shoulders Depth to be shallow to suit Flat bottom to Grassed side slopes 
for mowing drainage requirement with an encourage sheet to resist erosion (1:3 

additional 50mm to account flow run off (optional) max) 
for silt deposition 

FLOW

FLOW 

Top soil 
(150mm) 

Infiltration 
membrane 

Min 1m verge behind Impermeable 
highway (unless Sub soil 
otherwise agreed) 

Optional membrane. Material

Gravel layer with 
to suit site conditions.

perforated pipe 
under drain to outfall 

Max depth 

05-DRAINAGE D R A W I N G   N U M B E R 

Drawing 

SD 05 - 14 
Revision 

B 

Drawn by 

ACB 
Scale 

NTS 
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Swales Date Drawn 

JAN 2020 

Optional sand/gravel/ 
mulch layer 

Filter medium 

Note: 5. Correct design and construction levels to manage flow 
1. Pre-treatment is recommended to remove sediment and velocity  to prevent erosion at edges. They should be set 

fine silts prior to infiltration (e.g. filter strips) 20-25mm lower than the adjacent drained hard surface. 
This also maximizes inflow into the swale. 

2. Small piped outlets to swales shall have a minimum 
150mm wide concrete surround laid flush to the ground 6. Maintain a minimum of 2m between vegetation or planting 
profile (refer to BCC standard detail SD-05-010) and the outlets ( from the swales), provide a lower area 

immediately prior to the headwall outlet that can be 
3. For discharge from highway to swale/pond, keep depths accessed for silt removal. 

minimized. refer to detail SD 05-15. 
7. Drawing to be read in conjunction with West of England 

4. All existing vegetation to be established quickly by reusing Sustainable Drainage Developer Guide March 2015 
the topsoil without application of weed killer. Alternatively, Version1 and Section 2 Bristol Local Sustainable Drainage 
biodegradable erosion control mats or turfs to be used Design Guide and CIRIA report C753 'The SuDS Manual' 

Part D Chapter 17. 
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FLOW 

Note: 
1. Drawing to be read in conjunction with West of England Sustainable 

Drainage Developer Guide March 2015 Version 1 and Section 2 Bristol 
Local Sustainable Drainage Design Guide and CIRIA report C753 'The 
SuDS Manual' Part D Chapter 16. 

2. Gently sloping grass verges (filter strips) a minimum of 1m in width to be 
incorporated in the design as means of pre-treatment. This is essential 
to remove silt and pollutants. 

3. For industrial areas, upstream treatment must be used before discharge 
to the filter drains.  Refer to the Pollution Prevention Guidelines PPG3. 

4. Coarse graded 4/20 aggregate as per BS EN 13242:2002 with a 30% 
porosity. 

5. Filter drains to be used an adequate distance away from any building or 
septic tank. Refer to Building Regulations Approved Document H. 

6. Perforated pipe to be lined with permeable geo-textile material to 
prevent soil and other matter from entering pipe. Pipe lining should be 
permeable and trench membrane can be either permeable or 
impermeable. 

7. 1.3m Minimum distance from carriageway if permeable membrane 
used. 

Grass filter strip to Filter aggregate Sacrificial single size stone 
trap silt where possible (see note 4) layer or top soil (min 300mm) 

with geotextile to trap silt 

Level leading edge 
where necessary 

Impermeable membrane 
Geotextile lined trench. 

1m deep where adjacent 
Permeable for infiltration 

to the adoptable highway 
or impermeable for a 
sealed trench 

Perforated overflow pipe at 
higher level where trench is 
designed for infiltration 

Perforated outlet pipe at lower 
level where  infiltration is 
prevented /  not possible 
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100mm upper sub base(4-20mm) 
Permeable

open graded crushed rock 30% 
block paving

void ratio. 
Laying course 50mm of 
open graded crushed rock 
(2-6mm) 

250mm lower sub base 
(10mm-63mm) 

Geotextile membrane. For 
infiltration systems use 
permeable. For conditions 
with unsuitable sub-grade 
use impermeable. 

Subgrade 

Notes: 

1. 
Infiltration(if ground allows) 
Non infiltration to piped outlet 

2. 
Not to be used in adopted highway 
(only in unadopted parking areas). 

Outlet Detail: 

Impermeable 
membrane 

Top hat seal 

150mm dia 
unperforated uPVC 
pipe with top hat seal 

Geotextile to connect to fin drain 

Open graded crushed roack as per BSEN 13242:2002. 
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Note: Please refer to the relevant section of 'Design 
Standards for PROW infrastructure' when using this drawing. 
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1. All dimensions in millimeters. 
2. All timber shall be FSC tanalised for 40 year life. 
3. All steelwork shall galvanized tubular steel. 
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Note: Please refer to the relevant section of 'Design Standards 
for PROW infrastructure' when using this drawing. 
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drawing. 

1
9

0
0

 
m

m
 

H
a

n
g

i
n

g
 
P

o
s
t

1
7

5
 
m

m
 

1
6

0
0

 
m

m
 

F
o

u
r
 
w

a
y
 
w

e
a

t
h

e
r
 

x
 
1

7
5

 
m

m

t
o

p
p

e
d

 
p

o
s
t
s
 

S
t
r
a

i
g

h
t
 
H

a
n

d
l
e

 

S
l
a

m
m

i
n

g
 
P

o
s
t

1
5

0
 
m

m

x
 
1

5
0

 
m

m
 

2400 mm 

1300 mm 

Height of Gate 
1200 mm 

O
n

e
 
W

a
y

E
a

s
y
 
L

a
t
c
h

 

1
2

0
 
m

m
 

E
n

s
u

r
e

 
g

a
t
e

 
p

o
s
t
s
 

9
0

°
 S

e
l
f

a
r
e

 
n

o
t
 
u

s
e

d
 
f
o

r
 

c
l
o

s
i
n

g
 
h

i
n

g
e

s
t
r
a

i
n

i
n

g
 
w

i
r
e

s
 



B L

OTSIR

LC

C
YT

I

OUN

C
I

STANDARD
DETAILS

D R A W I N G   N U M B E R08-Public Rights of Way 
Drawing Revision 

SD 08-010 
TIMBER BRIDLEWAY 

Drawn by Scale 

TWO-WAY GATE HJ NTS 

Date Drawn 

FEB 2020 

Note: Please refer to the relevant section of 'Design 
Standards for PROW infrastructure' when using this 
drawing. 

2100 mm 
Hanging Post 
175 mm 

1600 mm x 175 mm

Four way weather 
topped posts 

Straight Handle 

Slamming Post 
150 mm 
x 150 mm 

H
e

i
g

h
t
 
o

f
 
G

a
t
e

1
2

0
0

 
m

m
 

Two Way 
Easy Latch 

120 mm 

Ensure gate posts

are not used for 
straining wires 

180° Self 
closing hinge 

2
4

0
0

 
m

m
 

1
2

0
0

 
m

m
 



B L

OTSIR

LC

C
YT

I

OUN

C
I

STANDARD
DETAILS

D R A W I N G   N U M B E R08-Public Rights of Way 
Drawing Revision 

SD 08-011 
METAL BRIDLEWAY 

Drawn by Scale 

HJ NTSAND PEDESTRIAN 
Date DrawnONE-WAY GATE 
FEB 2020 

1750 mm 

1100 mm 

N
o

t
e

:
 
P

l
e

a
s
e

 
r
e

f
e

r
 
t
o

 
t
h

e
 
r
e

l
e

v
a

n
t
 
s
e

c
t
i
o

n
 
o

f
 
'
D

e
s
i
g

n
 
S

t
a

n
d

a
r
d

s
 

f
o

r
 
P

R
O

W
 
i
n

f
r
a

s
t
r
u

c
t
u

r
e

'
 
w

h
e

n
 
u

s
i
n

g
 
t
h

i
s
 
d

r
a

w
i
n

g
.

1
5
7
0
 
m

m
 

M
2
3
 
x
 
1
5
0

 
S

t
r
a
i
g
h
t
 
H

a
n
d
l
e

A
d
j
 
E

y
e
b
o
l
t
s
 

1
2
4
0
 
m

m

1
0
2
8
 
m

m
 

O
n
e
 
W

a
y
 

7
5
 
m

m

1
5
0
 
m

m
(
m

i
n
)
 

E
n
s
u
r
e
 
g
a
t
e
 
p
o
s
t
s

a
r
e
 
n
o
t
 
u
s
e
d
 
f
o
r

s
t
r
a
i
n
i
n
g
 
w

i
r
e
s
 

2400 mm 

1200 mm 

E
a
s
y
 
L
a
t
c
h

1
2
0
 
m

m

T
i
m

b
e
r
 S

l
a
m

m
i
n
g
 
P

o
s
t

1
5
0
 
m

m
 x

 
1
5
0
 
m

m
 



B L

OTSIR

LC

C
YT

I

OUN

C
I

STANDARD
DETAILS

D R A W I N G   N U M B E R08-Public Rights of Way 
Drawing Revision 

SD 08-012 
METAL BRIDLEWAY 

Drawn by Scale 

HJ NTSAND PEDESTRIAN 
Date DrawnTWO-WAY  AND 
FEB 2020

METAL FIELD GATE 

2400 mm 

1200 mm 

E
n
s
u
r
e
 
g
a
t
e
 
p
o
s
t
s

a
r
e
 
n
o
t
 
u
s
e
d
 
f
o
r

S
l
a
m

m
i
n
g
 
P

o
s
t

1
5
0
 
m

m
 

s
t
r
a
i
n
i
n
g
 
w

i
r
e
s

x
 
1
5
0
 
m

m
 

N
o
t
e
:
 
P

l
e
a
s
e
 
r
e
f
e
r
 
t
o
 
t
h
e
 
r
e
l
e
v
a
n
t
 
s
e
c
t
i
o
n
 
o
f
 
'
D

e
s
i
g
n

 
S

t
a
n
d
a
r
d
s
 
f
o
r
 
P

R
O

W
 
i
n
f
r
a
s
t
r
u
c
t
u
r
e
'
 
w

h
e
n
 
u
s
i
n
g
 
t
h
i
s

d
r
a
w

i
n
g
.
 

M
2
0
 
x
 
1
0
0
 
b
o
l
t

&
 
N

y
l
o
c
 
N

u
t
 

3
0
0
0
 
m

m
 

1
5
7
0
 
m

m
 

T
i
m

b
e
r

H
a
n
g
i
n
g
 
P

o
s
t
 

S
t
r
a
i
g
h
t
 
H

a
n
d
l
e

2
0
0
 
m

m

x
 
2
0
0
 
m

m
 

M
2
0
 
x
 
1
5
0

 
J
a
w

 
t
y
p
e
 
h
i
n
g
e

 
B

:
M

2
0
 
x
2
0
0
 
L
o
n
g

A
d
j
 
E

y
e
b
o
l
t
s

 
o
n
 
M

2
0
 
s
t
u
d
d
i
n
g

 
A

d
j
 
e
y
e
b
o
l
t
s

 T
w

o
 
W

a
y

E
a
s
y
 
L
a
t
c
h

 

1
2
0
 
m

m
 

1
2
0
 
m

m

T
i
m

b
e
r

7
 
R

a
i
l
 
N

a
t
i
o
n
a
l
 
G

a
t
e

 
2
5
m

m
 
H

e
a
v
y
 
d
u
t
y
 
b
o
l
t
 

E
a
s
y
 
c
l
e
a
n
 
d
r
o
p

b
o
l
t
 
g
r
o
u
n
d
 
s
o
c
k
e
t

c
/
w

 
h
o
o
k
s
 
o
n
 
s
l
a
m

 
s
t
i
l
e

 
o
n
 
p
a
d
l
o
c
k
a
b
l
e
 
d
r
o
p
 
b
o
l
t
 

N
o
t
e
s
:

1
.
 

A
l
l
 
d
i
m

e
n
s
i
o
n
s
 
i
n
 
m

i
l
l
i
m

e
t
e
r
s
.

2
.
 

A
l
l
 
t
i
m

b
e
r
 
s
h
a
l
l
 
b
e
 
F

S
C

 
t
a
n
a
l
i
s
e
d
 
f
o
r
 
4
0
 
y
e
a
r
 
l
i
f
e
.

3
.
 

A
l
l
 
s
t
e
e
l
w

o
r
k
 
s
h
a
l
l
 
g
a
l
v
a
n
i
z
e
d
 
t
u
b
u
l
a
r
 
s
t
e
e
l
.
 



B L

OTSIR

LC

C
YT

I

OUN

C
I

STANDARD
DETAILS

D R A W I N G   N U M B E R08-Public Rights of Way 
Drawing Revision 

METAL FIELD GATE 
SD 08-013 

Drawn by 

HJ 
Scale 

NTS 

Date Drawn 

FEB 2020 

1200 mm 

2400 mm 

T
i
m

b
e

r
 

3
0

0
0

 
m

m
 

H
a

n
g

i
n

g
 
P

o
s
t

2
0

0
 
m

m
 

S
t
r
a

i
g

h
t
 
H

a
n

d
l
e

x
 
2

0
0

 
m

m
 

M
2

0
 
x
 
1

5
0

A
d

j
 
E

y
e

b
o

l
t
s

 

T
w

o
 
W

a
y

E
a

s
y
 
L

a
t
c
h

 

1
2

0
 
m

m
 

T
i
m

b
e

r
 

7
 
R

a
i
l
 
N

a
t
i
o

n
a

l
 
G

a
t
e

 
S

l
a

m
m

i
n

g
 
P

o
s
t

c
/
w

 
h

o
o

k
s
 
o

n
 
s
l
a

m
 
s
t
i
l
e

 
1

5
0

 
m

m

x
 
1

5
0

 
m

m

E
n

s
u

r
e

 
g

a
t
e

 
p

o
s
t
s

a
r
e

 
n

o
t
 
u

s
e

d
 
f
o

r

N
o
t
e
s
:
 

s
t
r
a

i
n

i
n

g
 
w

i
r
e

s

1
.
 

R
e
f
e
r
 
t
o
 
t
h
e
 
r
e
l
e
v
a
n
t
 
s
e
c
t
i
o
n
 
o
f
 
'
D

e
s
i
g
n
 
S

t
a
n
d
a
r
d
s
 
f
o
r

P
R

O
W

 
i
n
f
r
a
s
t
r
u
c
t
u
r
e
'
 
w

h
e
n
 
u
s
i
n
g
 
t
h
i
s
 
d
r
a
w

i
n
g
.

2
.
 

A
l
l
 
d
i
m

e
n
s
i
o
n
s
 
i
n
 
m

i
l
l
i
m

e
t
e
r
s
.

3
.
 

A
l
l
 
t
i
m

b
e
r
 
s
h
a
l
l
 
b
e
 
F

S
C

 
t
a
n
a
l
i
s
e
d
 
f
o
r
 
4
0
 
y
e
a
r
 
l
i
f
e
.

4
.
 

A
l
l
 
s
t
e
e
l
w

o
r
k
 
s
h
a
l
l
 
g
a
l
v
a
n
i
z
e
d
 
t
u
b
u
l
a
r
 
s
t
e
e
l
.
 



B L

OTSIR

LC

C
YT

I

OUN

C
I

STANDARD
DETAILS

D R A W I N G   N U M B E R08-Public Rights of Way 
Drawing Revision 

SD 08-014 D 
TIMBER OR 

Drawn by Scale 

HJ 1:10CONCRETE STEPS 
Date Drawn 

FEB 2020 



B L

OTSIR

LC

C
YT

I

OUN

C
I

STANDARD
DETAILS

D R A W I N G   N U M B E R08-Public Rights of Way 
Drawing Revision 

SD 08-015 D 
FINGER 

Drawn by Scale 

HJ NTSSIGN POST 
Date Drawn 

FEB 2020 



B L

OTSIR

LC

C
YT

I

OUN

C
I

STANDARD
DETAILS

D R A W I N G   N U M B E R08-Public Rights of Way 
Drawing Revision 

SD 08-016 
SLEEPER 

Drawn by Scale 

FOOTBRIDGE HJ NTS 

Date Drawn 

FEB 2020 

Note: Please refer to the relevant section of 'Design 
Standards for PROW infrastructure' when using this 
drawing. 

At least one handrail should be provided 
The bridge surface should be level. 

for a bridge of 3000mm in length. 

2500 mm 

Rail 83 x 40 mm 

2
5
0
0
 
m

m

Rail 83 x 40 mm 

Handrail posts

100 x 100 mm 

9
5
0
 
m

m

Timber Plank 
300 x 60 mm 

Steel Pin 

Timber bracing 
beneath deck

Timber 
block 

Shallow Ditch 

for span widths of 4000mm 

6
0
0
 
m

m

7
5
0
 
m

m
 

or less with a drop of no Where the watercourse is liable to flood, 
more that 1000mm. the bridge must be properly anchored. 

S
t
r
e
a
m

S
t
r
e
a
m

 

Timber 
block 

Timber bracing 
beneath deck 

Timber Plank 
300 x 60 mm 

Steel Pin 

Handrail 
83 x 40 mm 

Handrail posts

100 x 100 mm 

Minimum bridge width of three decking boards laid side by side and securely held, no 
more than 10mm apart and may require glavanised wire mesh to provide grip. 
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Note: Please refer to the relevant section of 'Design Standards for 
PROW infrastructure' when using this drawing. 
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3000mm.
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2. Two handrails should be provided for a
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gaps no greater than 1500mm between each 
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3. Where livestock or unauthorized vehicles 
need to be restricted, a self-closing gate 
complying with the specification to be used. 

4. Decking boards forming the bridge surface 
should be no more than 10mm apart and 

Decking 1100 x 150 may require galvanised wire mesh to 

x 50 mm nailed to beams provide grip. 
5. Kickboard for a bridleway bridge should be

Timber spacer 
composed of rails rather than a single board.

300 mm x 150 mm 
6. FSC timber tantalised for 40 year life should

Main timber beam 
60 mm 

300 mm x 150 mm 10 mm dia 
be used for bridges constructed of wood.

coach bolt 
7. The bridge surface should be level and its 

approaches either level with the bridge 
surface or ramped to a maximum gradient of 
1 in 10. 

75 mm 
8. If steps are used, the maximum step height is 

Additional Timber Beam 300mm. 

if span over 8 m. If the span is over 9. Minimum bridge width of 900mm. 

10m the bridge will be specifically

designed for the site 
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