Typical Manhole Construction

Type A1 (Design and Construction Guidance)

For use on manholes of depth from cover level to soffit level
between 3000mm and 6000mm

D400 Ductile iron cover & frame to BS. EN 124 &
BS 7903 having 600mm x 600mm opening with 150mm
deep frame in the highway (see clause E2.32)

Mortar haunching to M.H. cover and frame Refer to Cla
E6.7. Where manholes are located in highway mortar
haunch is to stop 100mm below cover level

675mm maximum to first
Step iron from cover level

Minimum clear opening 600mm v

2 minimum - 4 courses maximum of Class B
engineering bricks, concrete blocks or precast

concrete cover frame seating rings

Kitemarked Precast cover slab

Shaft diameter 1200mm min

Typical Manhole Construction

Type B (Design and Construction Guidance)

Maximum depth from cover level to sofit of pipe 3000mm

D400 Ductile iron cover & frame to BS. EN 124 &
BS 7903 having 600mm x 600mm opening with
150mm deep frame in the highway (see Clause
E.2.32)

Mortar haunching to M.H. cover and

frame Refer to Clause E6.7. Where

manholes are located in highway

mortar haunch is to stop 100mm

below cover level N

675mm maximum to first
Step iron from cover level

Min. 2, max. 4 courses of Class B Engineering brick
(solid), concrete blocks or precast concrete cover frame
seating ring reducing clear opening to 600mm. x
600mm.

Kitemarked Precast concrete cover slab
. f/

Minimum clear access 600mm

Chamber height not less than 900mm

Precast concrete manhole sections and cover slab to be
bedded with mortar, plastomeric or elastomeric seal
conforming to BS EN 1917 and BS5911-3. Chamber wall
to be minimum 125mm

Lifting eyes in concrete rings to be
pointed

Distance between top of pipe and underside of PC
chamber to be min 50mm to max 300mm.

[ Construction joint

Distance between top of pipe and underside
of precast section to be min 50mm to max 300mm

|l-ag—— 225mm to barrel of pipe
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" 34:' ] Concrete surround 150mm thick (GEN3 Concrete) smooth face neatly shaped and finished to all branch
' . ' ‘ , ~s——— In-situ concrete to be GEN3 (designed to BRE ;?;ged'o”s (min. thickness 20mm). Gradient to be 1:10 - i
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High strength concrete topping to be brought up to : between min 75mm and max 375mm height benching). =
a dense smooth face neatly shaped and finished to L o
all branch connections (min. thickness 20mm). . ) ) / oS
Gradient to be 1:10 - 1:30 o ANy Inverts formed using clay channel pipes.
The bottom precast section is to be built into base The bottom precast section to be built into base Section View
concrete min. 75. — — concrete minimum 75 mm

Box out to be provided in benching of sewer greater than

Double width step irons to be Type D Class 1 complying to
BS EN 13101:2002 spaced at 250mm centers, to be cast in
vertical alignment. Galvanised mild steel and plastic

encapsulated step irons are preferred \ ”

600mm dia. for access to invert (750mm box out with
between min 75mm and max 375mm height benching).

Inverts to be formed using clay channel pieces

Construction joint

~~=——225mm to barrel of pipe

GEN 3 concrete base.

Section View

Typical Manhole Plan View

Type A & B (Design and Construction Guidance)

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

Minimum width of benching for landing area to be 500mm
from edge of step irons to the edge of channel

Inverts to be formed using clay channel pieces

See Figure B.13 and Clause E6.6.2 for rocker pipe
details

Minimum width of benching to be
225mm

Manhole Diameters

Nominal internal diameter of largest pipe in

Minimum nominal internal dimension of manhole

manhole (mm) (mm)
Up to 300 1200
375-450 1350
500-700 1500
750-900 1800

Greater than 900

Specific detailed drawing required

Tumbling bay junction — 2
{actual details will be

150mm]

Distance between top of pipe and underside
of precast section to be min 50 mm to max 300 mm

Shallow Manhole Construction

Type C (Design and Construction Guidance)

Construction of manhole where depth from sofit to cover

D400 Ductile iron cover & frame to
BS. EN 124 having 600mm x 600mm opening
with 150mm deep frame in the highway

Mortar haunching to M.H. cover and frame Refer
to Clause E6.7. Where manholes are located in
highway mortar haunch is to stop 100mm below
cover level

Heavy duty precast concrete cover slab (B.S. 5911) Kite

level less than 1.5m

Marked and bedded with 10th. mortar, proprietary
bitumen or resin mastic sealant.

150mm GEN 3 concrete surround.

In-situ concrete to be GEN3(designed to BRE Special Digest < 2
1 Concrete in Aggressive Ground) PN
High strength concrete topping to be brought up to a dense s }/

smooth face neatly shaped and finished to all branch

connections (min. thickness 20mm). Gradient to be 1:10 -

1:30 i
B2

The bottom precast section is to be built into base

concrete min. 75. —

Box out to be provided in benching of sewer greater than
600mm dia. for access to invert (750mm box out with

Typical Widewall Manhole Construction
Type A2 Alternative Wide Wall Manhole Construction

(Design and Construction Guidance)

For use on manhol

es of depth from cover level to soffit level

between 3000mm and 6000mm.
Wide wall manhole ring construction

D400 Ductile iron cover & frame to

BS. EN 124 & BS 7903 having 600mm X
600mm opening with 150mm deep frame
in the highway (see Clause E2.32)

Mortar haunching to M.H. cover and frame
Refer to Clause E6.7. Where manholes are
located in highway mortar haunch is to
stop 100mm below cover level

S|

675mm maximum to first
step iron from cover level

2 minimum - 4 courses maximum of Class B

engineering bricks, concrete blocks or precast
E § / concrete cover frame seating rings

Kitemarked Precast cover slab

Minimum clear opening 600mm

On manholes less than 1.5m diameter
reducing slab not to be used and PC rings to
continue up to cover slab

Double width step irons to be Type D Class 1

| 1 -
/__,_,.-— Shaft diameter 1200mm min
f""’" | Kitemarked Precast reducing slab with
— __—" 900mm opening
[ * 1’
L - 10mm Uncompressed thickness of approved
R ‘ sealant to all horizontal joints

— Minimum 1200mm

complying to BS EN 13101:2002 spaced at
250mm centres, to be cast in vertical
alignment. Galvanised mild steel and plastic
encapsulated step irons are preferred

| -~} —

——
£
é Wide wall chamber in combination with the
= 5 ) ) .
£ ey Easi-base gn!t prpwdes a sealed watertight
c system. Eliminating the need for concrete
g surround

— S

o~

Lifting eyes in concrete rings to be pointed

Box out to be provided in benching of sewer greater than

H

600mm dia. for access to invert (750mm box out with

between min 75mm and max 375mm height benching).

Integral seal installed in manhole to suit

pipe diameter required, this is not to be

used as a flexible joint
Easi-base manhole unit

Min. 2, max. 4 courses of Class B Engineering brick
(solid), concrete blocks or precast concrete cover frame
seating ring reducing clear opening to 600mm x

600mm
Precast cover slab

pointed

Kitemarked Precast concrete cover slab

Lifting eyes in concrete rings to be

————
\ Benching slope to
be 1:10 to 1:30
P
T —
/’,' 225mm to barrel of pipe
Section View

Typical Widewall Manhole Plan View

Type A & B (Design and Construction Guidance)

Precast concrete manhole sections and cover slab to be

to be minimum 125mm

between min 75mm and max 375mm height benching).

Inverts formed using clay channel
pipes.

GEN 3 concrete base.

Minimum clear access 600mm

Construction joint

minimum 75 mm

225mm to barrel of pipe

Where Type B1E manholes are 1500mm or
greater in diameter a double twin 1220mm x
675mm cover and frame is required directly
over the channel

Shallow Manhole Plan View

Type C (Design and Construction Guidance)

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

Minimum width of benching for landing area to be 500mm

See Figure B.13 and Clause E6.6.2 for
rocker pipe details

Inverts to be formed using clay channel pieces

dependent on the
type of pipe used)

In-situ concrete to be GEN3
(designed to BRE Special Digest
1: 'Concrete in Aggressive
Ground'

2 No 45° bends 225mm min
diameter. Where pipe exceeds
300mm, a 90° bend may be
used

Concrete surround to backdrop
to continue to the base of the LA

e

4
. 225mm
| minimum

-

manhole

Preferred Backdrop Construction

Tumbling bay junction ° = 4 rside f R
Inside face of manhole (actual details will be I ™ o N nside face ot manhole
dependent on the type I [ |
_ _ of pipe used) (Z: — Straight outlet pipe for 150 mm and
Straight outlet pipe for 150 mm ‘ 225 mm diameters only. For larger
< and 225 mm diameters only. For In-situ concrete to be GEN3 o . diameters, bends are to be built
'€ larger diameters, bends are to be (designed to BRE Special Digest 1: a4 Y E through the manhole wall
g built through the manhole wall 'Concrete in Aggressive Ground' T« S
= 150mm ' £
= minimum £
= a S
Backdrop to soffit level _ . o o
2 No 45° bends 225mm min - w e
diameter. Where pipe exceeds o Backdrop to soffit level
300mm, a 90° bend may be -
N - 4
.. 4 used | oAt . =
< < . ; . E g ’
_ Concrete surround to backdrop 2 R (= - 4
to continue to the base of the / e L 2 2 £ '
manhole ]
Backdrop Option 2
Boxing/sheeting to be removed . , & 5 v. ;
progressisively during placement of the & F. 7 i o ,

main backfill above the pipe to prevent

displacement of the granular material. -

Sidefill material to be place evenly on

Single-size granular material.
10mm for 100mm@ pipes.

10 or 14mm for 150mm@ pipes. — mc -
14 or 20mm for 225mm@ pipes.

S,

omin”

e

/////,
F S

both sides of the pipe taking care to
work material under the lower quadrant
of the pipe whilst ensuring the pipe is
not lifted. Both sides of the trench should
be filled simultaneously to avoid
horizontal movement of the pipe

Trench fill under roads to conform

with Highways requirements.

Typical detail through
Class S Bed and Surround

o

3_\
3

min min
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Typical detail through Class S Bed and
Surround with concrete slab protection

(to be used where sewer is less than 1200mm
in depth in trafficked areas and less 900mm

in un-trafficked areas)

Road Construction

— "7 150mm thick reinforced
) Gen 3 concrete slab with
1 layer of A393 mesh
with 50mm of cover to
each face

. Single-size granular material.
T 10mm for 100mm@ pipes.

/ 10 or 14mm for 150mm@ pipes.
14 or 20mm for 225mm@ pipes.

1
v
a
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Mortar haunching to M.H. cover and

frame Refer to Clause E6.7. Where
manholes are located in highway
mortar haunch is to stop 100mm

Cover and frame to be positioned centrally over
the channel

Backdrop to be within the 150mm
concrete surround to the manhole

Shallow Manhole Detail

D400 Ductile iron cover & frame to

BS. EN 124 with 150mm deep frame in
the highway having 1220mm x 610mm
double twin opening directly over the
channel

below cover level

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

neatly shaped and finished to all
branch connections (min. thickness
20mm). Gradient to be 1:10 - 1:30

Inverts formed using
clay channel pipes.

Section View

The bottom precast section to be built into base concrete

<—\

bedded with mortar, plastomeric or elastomeric seal
conforming to BS EN 1917 and BS5911-3 Chamber wall

Integral seal installed in manhole to suit pipe
diameter required, this is not to be used as a
flexible joint

| See Figure B.13 and Clause E6.6.2 for rocker
pipe details

Minimum width of benching for landing area to be
500mm from edge of step irons to the edge of channel

Easi-base manhole unit

Distance between top of pipe and underside of PC
chamber to be min 50mm to max 300mm.

Minimum width of benching to be
225mm

Wide wall chamber in combination with the
Easi-base unit provides a sealed watertight
system. Eliminating the need for concret
surround

Manhole Diameters

PLEASE NOTE WHERE

Nominal internal diameter of largest pipe in
manhole (mm)

Minimum nominal internal dimension of

MANHOLES HAVE

manhole (mm)

Up to 300

1250 BACKDROP CONNECTIONS

375-450

e A FULL 150MM CONCRETE

500-700

1500 SURROUND TO THE

750-900

et MANHOLE IS REQUIRED

Greater than 900

Specific detailed drawing required

Minimum 2, maximum 4 courses of Class B
Engineering brick (solid), concrete blocks or
precast concrete cover frame seating ring.

Heavy duty precast concrete cover slab
(B.S. 5911) Kite Marked and bedded
& — with 10th. mortar, proprietary bitumen
or resin mastic sealant.

Construction joint

GEN 3 concrete base.In-situ concrete
to be GEN3 (designed to BRE Special
Digest 1 Concrete in Agressive
Ground)

225mm to barrel of pipe

Typical Widewall Manhole Construction

Type B Alternative Wide Wall Manhole Construction

(Design and Construction Guidance)

Maximum depth from cover level to sofit of pipe 3000mm
Wide wall manhole ring construction

D400 Ductile iron cover & frame to BS. EN 124 &
BS 7903 having 600mm x 600mm opening with
150mm deep frame in the highway (see Clause
E2.32)

Mortar haunching to M.H. cover and frame Refer to Clause
E6.7. Where manholes are located in highway mortar
haunch is to stop 100mm below cover level

675mm maximum to first
step iron from cover level

Bed frame on high strength mortar.

2 minimum - 4 courses maximum of Class B
engineering bricks, concrete blocks or
precast concrete cover frame seating rings

/-

10mm Uncompressed thickness of approved

- Kitemarked Precast cover slab

sealant to all horizontal joints —
I
600mm x 600mm opening in cover slab.
——
2 Lifti i eteri tob
& ifting eyes in concrete rings to be
Double width step irons to be Type D Class 1 complying - ~t pointed
to BS EN 13101:2002 spaced at 250mm centres, to be
cast in vertical alignment. Galvanised mild steel and Wide wall chamber in combination with the
plastic encapsulated steps are preferred —_— I Easi-base unit provides a sealed watertight
[ wettrat = system. Eliminating the need for concrete
Minimum 1200mm e o
B—— _— surroun
——
——l
— ] 1 Benching slope to
Box out to be provided in benching of sewer greater than - be 1:10to 1:30
600mm dia. for access to invert (750mm box out with —_—
between min 75mm and max 375mm height benching).
Easi-base manhole unit T ‘_ 225mm to barrel of pipe
Section View

Shallow Manhole Construction
Type C Alternative Wide Wall Manhole Construction

(Design and Construction Guidance)

Construction of manhole where depth from sofit to
cover level less than 1500mm

D400 Ductile iron cover & frame to BS. EN 124 &
BS 7903 having 600mm x 600mm opening with
150mm deep frame in the highway (see Clause E2.32)

Mortar haunching to M.H. cover and frame Refer to

2 minimum - 4 courses maximum of

Class B engineering bricks, concrete

blocks or precast concrete cover frame
Y seating rings

Clause E6.7. Where manholes are located in highway

mortar haunch is to stop 100mm below cover level

Wide wall chamber in combination with the

T_k; Kitemarked Precast cover slab

Easi-base unit provides a sealed watertight E ‘—,I:;;tlggtoeézs lgiﬁgggrete
system. Eliminating the need for concret @ 9 p
surround v
Box out to be provided in benching of sewer greater than "x‘ } L
600mm dia. for access to invert (750mm box out with —
between min 75mm and max 375mm height benching).
j|: Easi-base manhole unit

Where the manhole has a diameter of 1.5m or
greater a double twin 1220mm x 675mm cover
and frame is required directly over the channel

Shallow Widewall Manhole Plan View

Type C (Design and Construction Guidance)

£

" . —
Joint to be as close as possible to face of

manhole to permit satisfactory joint and
subsequent movement

Cover to be located over channel but
orientated conveniently for access to
possible connections

Integral seal installed in manhole to suit pipe
diameter required, this is not to be used as a

flexible joint

See Figure B.13 and Clause E6.6.2 for
rocker pipe details

Minimum benching
width 500mm

Pipe joint to be located a
minimum 100mm, maximum
175mm inside face of
manhole

REFER TO 1st LATERAL SCHEDULE FOR DEMARCATION CHAMBER DETAILS & SPECIFICATION.

1. ALL ADOPTABLE SEWER WORKS AND MATERIAL TO BE IN ACCORDANCE WITH CODES FOR
ADOPTION,THE RELEVANT BRITISH/EUROPEAN AND YORKSHIRE WATER
STANDARDS/REQUIREMENTS/ADDENDUM TO THE MECHANICAL AND ELECTRICAL SPECIFICATION
AND KITEMARKED.

2. MANHOLE COVERS SHALL/MUST HAVE A CLEAR OPENING OF 600mm AND SHALL BE CLASS
D400 TO BS EN 124 WITH 150mm DEEP FRAMES IN HIGHWAYS.

3. FILLED GROUND MUST BE FILLED AND CONSOLIDATED UNDER THE SUPERVISION AND TO THE
SATISFACTION OF YORKSHIRE WATER BEFORE ANY SEWER WORKS ARE CARRIED OUT.

4. YORKSHIRE WATER IS NOT OBLIGED TO ACCEPT FILTER DRAIN/LAND DRAINAGE RUNOFF INTO
THE PUBLIC SEWER NETWORK OR ADOPTABLE DRAINAGE SYSTEM (DIRECTLY OR INDIRECTLY).
AN ALTERNATIVE METHOD OF DISPOSAL OF THE LAND DRAINAGE RUNOFF WILL THEREFORE BE
REQUIRED AND YOU WILL HAVE TO LIAISE WITH THE LOCAL AUTHORITY, LAND DRAINAGE
SECTION WITH REGARD TO THE DISPOSAL OF THE FILTER DRAIN/LAND DRAINAGE RUNOFF.

5. COVER SLABS MUST CARRY THE BSI KITEMARK OR WILL BE REJECTED BY YORKSHIRE WATER
INSPECTOR. WHERE THE CLEAR OPENING OF THE KITEMARKED PRODUCT IS DIFFERENT TO
THAT OF THE COVER AND FRAME, A LOADING BEARING SLAB SHOULD BE FITTED ABOVE THE
COVER SLAB TO BRING THE SIZE DOWN TO 600x600mm FOR THE YORKSHIRE WATER SPECIFIED
COVER SIZE. PLEASE REFER TO CONCRETE PIPE SYSTEMS ASSOCIATION (CPSA), ' TECHNICAL
BULLETIN' ISSUED AUTUMN 2004 FOR KITEMARKED COVER SLAB OPENING SIZES.

6. SULPHATE RESISTANT CEMENT (C20-DC2) AND PRECAST CONCRETE PRODUCTS MUST BE
USED OR A LABORATORY REPORT PROVIDED PROVING THAT SUCH PRECAUTIONS ARE NOT
NECESSARY.

7. THE ADOPTABLE SEWERS SHOULD BE A MINIMUM OF 1m AND MANHOLES 0.5m FROM KERB
FACES AND MARGINS.

8. SEWERS MUST HAVE 5m CLEARANCE FROM TREES AND HEDGES (PLEASE ALSO REFER TO
CODES FOR ADOPTION FOR RESTRICTION ON TREE PLANTING ADJACENT TO SEWERS).

9. SEWERS TO BE LAID IN CLASS "S" BEDDING (150mm GRANULAR BED AND SURROUND). WHERE
DEPTH OF COVER TO TOP OF THE SEWER IS LESS THAN 1.2m IN HIGHWAYS AND VERGES (OR
LESS THAN 900mm IN NONE VEHICULAR ACCESS AREAS) THEN A CONCRETE SLAB OVER SEWER
SHALL BE PROVIDED ABOVE GRANULAR BED AND SURROUND.

10. BEDDING AND BACKFILL MATERIAL TO CONFORM TO THE REQUIREMENT OF WATER INDUSTRY
SPECIFICATION 4-08-02 (TABLE A2).

11. THE CHAMBER SIZE OF MANHOLES WITH MORE THAN ONE CONNECTION IN THEM MAY NEED OT BE
INCREASED AN INCREMENT TO ACCOMMODATE THE CONNECTIONS AND BENDS.

13. ADOPTABLE PLASTIC SEWER PIPES TO BE BSI KITEMARKED (CERTIFIED TO WIS 4-35-01 AND
BS/EN13476). ADOPTABLE PLASTIC SEWER PIPES TO BE LAID IN MAXIMUM 3 METRE LENGTHS UNLESS
THERE IS A SPECIFIC OPERATIONAL NEED TO LAY LONGER LENGTHS. PLASTIC CHANNEL SECTIONS IN
MANHOLES ARE NOT ACCEPTABLE AND YORKSHIRE WATER WOULD PREFER CLAYWARE CHANNELS IN
MANHOLES. WE HAVE FOUND THAT PLASTIC CHANNELS ARE DIFFICULT TO SET IN CONCRETE BECAUSE
THEY FLOAT AND A SATISFACTORY FINISHED CANNOT BE OBTAINED ON THE BENCHING.

14. THE MINIMUM CRUSHING STRENGTH FOR CLAY PIPES SHOULD BE AS FOLLOWS: 100mm DIA.
40KN/m, 150mm DIA. 40KN/m, 225mm DIA. 45KN/m AND 300mm DIA. 72KN/m.THE MINIMUM
CRUSHING STRENGTH FOR CONCRETE PIPES SHOULD BE - CLASS 120 TO EN 1916/BS5911-1 2002.
PLASTIC PIPES SHOULD CONFORM TO WIS 4-35-01 AND BS EN13476.

15. WHERE A B125 COVER AND FRAME HAS BEEN APPROVED, THIS MUST NOT BE COATED IN PLASTIC
AND MUST HAVE LIFTING EYES SUITABLY SIZED TO ACCOMMODATE STANDARD LIFTING KEYS. SCREW
DOWN COVERS ARE NOT ACCEPTABLE.

16. ALL HIGHWAY WORKS AND MATERIAL TO CONFORM WITH BMBC HIGHWAY DESIGN GUIDE
SPECIFICATION.

17. GULLY COVER AND FRAMES SHALL BE D400 DUCTILE IRON AND COMPLY WITH EUROPEAN
STANDARD BS EN 124. THOSE SIGHTED IN ACCESSWAYS AND MEWS COURTS MUST BE
SUITABLE FOR USE IN PEDESTRIAN AREAS.

ALL PIPEWORK 300mm DIAM OR LESS TO BE
VITRIFIED CLAY CONFORMING WITH BS 65.
MINIMUM CRUSHING STRENGTHS TO BE AS
FOLLOWS: 100mm DIA. 40kN/m, 150mm DIA
40kN/m, 225mm DIA 45kN/m, 300mm DIA
72kN/m.

ALL PIPEWORK 375mm DIAM OR GREATER TO
BE CONCRETE CLASS 120 TO EN 1916 / BS
5911-1:2002.

ADOPTABLE SEWERS TO BE LAID IN CLASS 'S’
GRANULAR BED & SURROUND.

Note
All Drainage works and materials to conform
with 'Codes for Adoption'.

Chambers

For type 'C' chambers less than 1.5m from top
of benching to the underside of the cover slab,
shall have the cover fixed in the centre of the
slab and the channels intersecting beneath the
cover.

Covers

The minimum size for manhole covers is 600mm
by 600mm. Manhole covers to be class D400 and
have 150mm deep frames where located in the
highway.

Step Irons / Ladders

All step irons shall be double rung and complying
clause 4.2.31.

Step irons are required for all manholes, up to

6 metres deep.

Brickwork
All brickwork to be constructed using class B
engineering solids.
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