Cover & frame as specified
on Manhole schedule and
kitemarked bedded on 3:1

See MH Schedule

~—Existing pipe

~——Short pipe

~—Short pipe

—~——Cxisting pipe

. Rocker pipe, see Table

~——— Short pipe

Notes:

1. The dimensions and specifications shown here

muy_be oTended by the site specific internal Pipe Dia Max Trench
requirements. Width
2. Pipe connections smaller than the outgoing pipe 100 600
are to be laid "soffit to soffit” Where the 150 600
incoming pipe is of the same diameter as the
outgoing pipe, the invert gradients shall intersect 995 700
in the centre of the manhole at the level
3. High strength concrete topping to be trowelled to 375 1050
a dense, smooth surface neatly shaped and
finished to all pipe connections. 450 1150

The maximum trench widths
are to be as shown above
unless the approval of the
Engineer is obtained

Trench Widths

4, Toe holes (150 wide x 100 high x150 deep) for
access to inverts where pipe diameters exceed
600. Location of toe holes to be agreed with the
engineer on site.

9. Al concrete and precast concrete products used
indrainage works, with a specified strength of
20N/sq.mm or more, to be designed to BRE
special digest 1.

See note 4 Be

6. Manholes with an incoming sewer of dia. 900mm
and over to be as approved by the engineer.

7. Chamber height to be not less than 900mm.
(adoptable)

Selected backfill material or DTP
sub base Type 1 for pipelines
under roads or other paved areas

ON/20

8. For Manholes deeper than 3m see 'Sewers For
Adoption’

Granular pipe bedding
material (Note 1)

Y

Type F Bedding
(Fm = 15)

Pipe Bedding Details (Granular)

(Scale 1:20)

Rocker pipe,
see Table

o

Sectional Plan

sand cement mortar Precast heavy duty
i cover slab to BS
Min 2courses of Class ] - % 5911-3 kitemarked
'B’ engineering bricks ) = ]
or proprietary concrete E = a . T
cover frame seating o ’ e
rmgg Jomtedt WIthdm | [T Precast concrete manhole
sand cement mortar = R sections and cover slab to Pipe joint with channel
Plastic encapsulated . oo be bedded with 3:1 sand to be located @~
double steps to BS1247 < { 1 cement mortar. Holes to be minimum 100mm  inside
to Part 2 at 300mm . A sealed qnd pointed. face of manhole
centres Verticq”y : "I_A_I’ U @ . Conformmg tO BS EN 1917 Minimum
150mm C20 concrete — = T I e and .?.S d59t1h1_3' unleiss h benching to be
surround, designed to 2 N Spect :e 0 Eezrvélgse clsewnere 225mm
BRE Special Digest 1, Al See clause L.
with construction joints ala L < | ?
positioned to avoid f 0 1 Chamber height, see
chamber joints and RS ’_.'“ 4 Note 8 J
ifting holes etc... S —— N The bottom chamber Rocker pipe,
Benching slope to b N | SR . see Table
encning siope 10 be |- : Note 1 section is to be built )
00130 . —~ into concrete base by Short  pipe
of pope and underside o} - MmInImUm 7omm
of precast unit to be -
minp50mm and max ngh'strength concrete Pipe Dia Rocker Pipe Length
topping to be bought .
300mm 150-600 600
up to a dense smooth 675-750 1000
See Note 2_—|— T v face, neatly shaped and S750 1950
L * 4 J™See Note 4 finished to all branch
C15/20 concrete, see |4 7 Y . connections, min
Note 6 2t gel thickness of 20mm
Pipe channel invert. | L_To underside
Notched locally for of channel
branch connections
Manhole Type 2
(Scale 1:20)
Cover & frame as specified on C20 concrete haunching
Manhole schedule and kiteM\ (except in paved areas)
bedded on 3:1 sand cement mortar
vy . Precast heavy duty cover slab to
1-3 courses of Class B' engineering bricks 600 x 600 Clear BS5911: Part 200, kitemarked
or proprietary concrete cover frame seating 5 / '
rings jointed with 3:1 sand cement mortar = i :
4 2 Plastic encapsulated B
’ g double steps to
. L L a
Plastic encapsulated double o S BS1247 to Part 2 ot
steps to BS1247 to Part 2 L e 300 centres vertically &
at 300mm centres vertically : _ '
: B Precast concrete manhole sections
44-_ to BS5911: Part 200 kitemarked.
. . Joints to be bedded and holes
Jd sealed with mortar or proprietary
a7 B sealant to form a leak free chamber a.
. 24
€20 concrete, see Note 4 < | = -
See MH SChedule . u
R L a .
150mm C20 concrete surround with -~ Notes:
constructi(_)q joints pqsi_tioned to avoid <r
chamber jants and g holes ec.. 4 1. The dimensions and specifications shown here
B — I may be amended by the site specific
: - requirements.
Precast rings notched locally ' 3 — Z 2. Pipe connections smaller than the outgoing pipe .
for branch connections 1 1500 win At widest Point | o5 i Al |7 are to be laid "soffit to soffit” Where the
4\~ See Note 3 |Midest Point - incoming pipe is of the same diameter as the
I_@,- I oL outgoing pipe, the invert gradients shall intersect
m— < v“ — in the centre of the manhole at the level
See Note 2 B specified.
) 3. Chambers with outgoing pipes larger than 600 to
— ~— be fitted with 8mm grade M(4) safety chains hot
— o dip galvanised to BS729 after manufacture.
2 - b 4. Al concrete & precast concrete products used in
, - o drainage works, with a specified strength of
i - s 20N/sq. mm or more shall be made with
= L ’ : : v o sulphate resistant cement to BS. 4027.
S= EA T, e 4 . Pipe Dia Rocker Pipe Length
' ' = ' 150-600 600
675-750 1000
>750 1250
Typical Section .
(e 120 Concrete Catchpit Type B
(Scale 1:20)
Cover & frame as specified .
on Manhole schedule and €20 con'crete haunching
kitemarked bedded on 3:1 (except in paved areas)
sand cement mortar
SN
e Eye bolt Precast heavy duty cover
1-3 courses of Class 'B’ 600 x 600 Clear slab to BSH911: Part 200,
engineering bricks or proprietary 3 -/_ kitemarked
concrete cover frame seating rings ; 0 —
jointed with 3:1 sand cement A « '
mortar |
4 Plastic encapsulated
o double steps to
Plastic encapsulated double s j Pivoting by-pass Do1247 to Part 2 ot
steps to BS1247 to Part 2 e ' door operating steel 300 centres verticall
at 300mm centres vertically L e rope
N — .--ﬂ_ Precast concrete manhole
_;,q' o sections to BS5911: Part 200 :
L .| kitemarked. Joints to be o
C20 concrete, see 1.~ K — bedded and holes sealed with <
Note 4 o 1200 | mortar or proprietary sealant ‘
o o to form a leak free chamber J J
‘T - Rocker pipe, Short pipe
) see Table
150mm C20 concrete surround__,;-. — T
with construction joints A -
positioned to avoid chamber - .
joints and lifting holes etc... [* | F— .4
Precast rings notched el '
locally for branch ' Flow control
connections imiting di
150 | 4 limiting discharg
L to 2 1/s
—— Hydrobrak
—
See Note 2 | y rO rG e
Benching (Scale 1:20)
|
e 4 - 4
8 R Concrete to flow
< P éq ;(]hrlough pipe entry
- a4 ole
O e : - : 7 -4 i < ‘. : -
ﬁi <4 ‘A o o R) Aﬂ - .
g 4 T4 a0 .. 4

Typical Hydrobrake Section

(Scale 1:20)

Flow_control fimiting "

discharge to 2/s

(Scale 1:20)

[

~——Short pipe

Notes:

1. Granular pipe bedding material for pipes and backfiling for temporary drains (trench
sub—drains), shall consist of aggregates from natural sources or sintered pulverized—fuel
ash complying with the relevant clauses of BE EN 13424 and BS EN 130551 sized in
accordance with the following table:

Alternative Agqgregate Sizes
Normal Bore Of Pipe 'DN'  Single Sized Graded
100 4/10
140-400 4/10 6/10 or 10/20 2/14 to 4/20
>400 4/10 6/14 10/20 or 20/40 2/14 4/20 or 4/40

2. Lower trench fill to comply with class 8 material — table 6/1 of shw. selected backfill
material, whether selected from locally excavated or imported material, shall consist of
uniform, readily compactible material, free from vegetable matter, building rubbish and
frozen material, or materials susceptible to spontaneous combustion, and excluding clay
of liquid limit greater than 80 and/or plastic limit greater than 55 and materials of
excessively high moisture content. clay lumps and stones >40mm not permitted.

3. The contractor is to protect buried pipes (particularly shallow pipes) from damage
caused by loads imposed by construction plant.

4. Below roads and other paved areas trenches shall be backfilled type 1 sub-base
material to dtp spec. clause 803 up to formation (or sub—formation if capping layer
present). all other trenches to be backfilled with well compacted excavated material up
to finished ground level or underside of topsoil layer.

5 DIMY =1/6 Bc OR 100mm under pipe barrels and 50 min under sockets,

DN = Normal pipe bore.

Bc = External diameter of pipe barrel.

10.

11.
12.

greatest subject to of 400mm).

13.

whichever is the greatest (400 max)
in rock etc:—
1/4 Bc under barrels or 150min under sockets (400max)

Subdrain to be installed in waterlogged soil conditions (at contractors discretion).
The dimensions and specifications shown here may be amended by the site specific
requirements.

Concrete is to be made from sulphate resisting cement.

Transverse reinforcement to be 0.4% of the area of in—situ concrete at section X-X
Bedding beneath, and at the side, of, pipes to be well compacted.

Bedding,/backfill directly above pipes to be placed and lightly compacted by hand.
Dimensions :

DN

Normal pipe bore.

Be = External dia. of pipe barrel.
Jw = 18mm FOR DN < 450
36mm FOR 450 < DN < 1200
54mm FOR DN > 1200
Y = Bc/6 OR 100 under barrels or 50 under sockets (whichever is the

Subdrain to be installed in waterlogged soil conditions (at contractors discretion).

Backfil

to be class 1A

well graded granular fill
compacted to 95% of
maximum density

UG / R

Geotextile Terram 1000\\

\Bmk[m_benched in

Depth Specified Elsewhere

14mm single sized granular
bedding / backfill material

with Geotextile surround, e.q
Terram 1000

Perforated plastic pipe_/

Pipe OD plus 0.8m

wrapped in Terram 1000
to suit

Width as specified elsewhere

LOOmm coarse and
suitably compacted

QOverdig to be well
graded granular
material

Terram 1000 Permavoid core
units with Geotextile
surround, e.q

Terram 1000

Note:

The requirement for waterproof membrane to soil conditions and tank design

Permavoid Attenuation Tank

(Scale 1:20)

Sectional Plan

(Scale 1:20)

Manhole Schedule
Manhole No. | Cover Level Invert Level Size - Dia Type Largest Pipe | Cover Type Notes
C20 concrete
EX MH 16.210 13.870 - - 375mm - Existing MH
CWMHT 76.250 13.840 1200 dia CR 375mm 0400 -
CWMH2 76.650 74.165 1200 dia CR 375mm D400 -
LShort pipe ng:k%r]bﬂpe, SWMHT 76.400 74.210 1200 dia CR 225mm D400 -
SWMH2 75.900 74.390 600 dio TEGRA 225mm D400 Hydro /%reﬂk
SWMH3 75.950 74.435 600 dia TEGRA 225mm D400 Silt Pit
SWMH4 75.900 74.510 600 dia TEGRA 225mm €250 -
SWMHS 75.900 74.585 600 dia TEGRA 225mm €250 -
SWMHE 75.900 74.630 600 dia TEGRA 225mm €250 -
FWMH1 76.650 14.235 1200 dia CR 150mm D400 -
FWMH2 75.950 74.510 600 dia TEGRA 150mm D400 -
FWMH3 75.900 74.840 430 dia PPIC 150mm €250 -
MANHOLE INVERT LEVELS ARE BASED UPON PIPE SLOPES OF 1:200 STORM AND 1:100 FOUL FROM SITE EXIT LEVEL 73.870

1nn

[

]

<
A = A
{ _ 8 <
150 grade GEN3/C20 g ” % / Polypropylene inspection
oncrete surround : ' chamber by Hepworth
or similar approved
Stub pipes —
o
500 Long
rocker pipes— 500 Long

rocker pipes

Mini Access Chamber

Cover Detail in Flexible Pavement

(Scale 1:10)

Cover and frame
as schedule _l

150 grade GEN3/C20

concrete surround

| a 4 s .
a | 4 - .
a9 : N 4
. | Bl A. ag y
. B ’
T .
- o
) < 4. .
4 S| —~—— : Polypropylene
a T inspection chamber
- 4 8 Y by Hepworth or
A H © ﬂ o similar approved
) <
g ag -
_ Stub pipes -
4 . T
Tl [ -

100
—~__

1

/(

/

500 Long

rocker pipes

300 Long

rocker pipes

Mini Access Chamber

Cover Detall in Concrete Pave Areas

(Scale 1:10)

Precast paviors or
cover and frame
as specified

Granular pipe bedding
14 to 5 graded
aggregate to BS882
& BS3797 Part 2

8 o, : i ) Grade C20 0, OJC
— ‘ : concrete o o4
N 09 e
N PPr0Y 090 O(?
)
100 4, 100 /\L Terram 1000
/ Granular pipe
bedding material
Perforated ‘\ 4509 Pipe ; /
pipe _l % (
K) 1 l Perforated pipe r~=—— Terram 1000
—X : . ) . s gE\
N / Granular pipe bedding o, S €l c
\ 14 to 5 graded o) o4 oIS
H aggregate to BS882 6000 15000 0
o & BS3797 Part 2 — == =
Q
rq f
} Notes:
— = _ — ~ 1. A pr'oprietary chamber may be used instead of pipe if
= N : T gl e required
o _ “ - . —w—Crade C20 concrete
- - 2. Invert levels, cover levels and cover specification are all as
shown in the manhole schedule
s,

DN

D11 — Silt Pit / Piped Ditch Detai

In areas of paving slabs

the GEN3/C20 Conc surround
is to be extended to suit
the joint layout.

Concrete surface lowered and
primed to receive wearing
course in blacktop areas.

(Scale 1:10)

Rodding point with oval
sealing plate (airtight
within buildings)

DN
1

2 x DN

Short pipe

Invert level

Typical Rodding Eye

(Scale 1:10)

—— 90 x150 Precast concrete

edging kerb (EK) on C20
concrete bed and haunch

S a

Edging Kerb

=4

(Scale 1:10)

©

NOLAN ASSOCIATES

FOR TENDER
PURPOSES ONLY

NOT TO BE USED FOR CONSTRUCTION

This drawing and the building works depicted are the copyright of the
Engineers and may not be reproduced except by written permission.

T2 | Edging kerb detail added KHall | ARW | 26.05.23
T1 | Tender ChB | ARW | 30.03.23
REV DESCRIPTION BY |CHKD| DATE

Green Frog Connect
Ashton Old Road Manchester

Drainage Details

NOLAN ASSOCIATES

CONSULTING CIVIL & STRUCTURAL ENGINEERS

54 HAGLEY ROAD, EDGBASTON, BIRMINGHAM B16 8PE

TEL: 0121-454 3099

E—MAIL: enquiries@nolanassociates.co.uk

FAX: 0121-454 3059

Drawn by Date Plot Date Scale

ChB March 23 March 23 1: 20,10@A0
Checked by Project No Dwg No

ARW 2022-278 17 12



AutoCAD SHX Text
Selected backfill material or DTP sub base Type 1 for pipelines under roads or other paved areas
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Granular pipe bedding material (Note 1)
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The maximum trench widths are to be as shown above unless the approval of the Engineer is obtained
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Type F Bedding (Fm = 1.5)
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Trench Widths
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Pipe Bedding Details (Granular) (Scale 1:20)

AutoCAD SHX Text
Notes: 1. Granular pipe bedding material for pipes and backfilling for temporary drains (trench Granular pipe bedding material for pipes and backfilling for temporary drains (trench sub-drains), shall consist of aggregates from natural sources or sintered pulverized-fuel ash complying with the relevant clauses of BE EN 13424 and BS EN 13055-1 sized in accordance with the following table: 2. Lower trench fill to comply with class 8 material - table 6/1 of shw. selected backfill Lower trench fill to comply with class 8 material - table 6/1 of shw. selected backfill material, whether selected from locally excavated or imported material, shall consist of uniform, readily compactible material, free from vegetable matter, building rubbish and frozen material, or materials susceptible to spontaneous combustion, and excluding clay of liquid limit greater than 80 and/or plastic limit greater than 55 and materials of excessively high moisture content. clay lumps and stones >40mm not permitted. 3. The contractor is to protect buried pipes (particularly shallow pipes) from damage The contractor is to protect buried pipes (particularly shallow pipes) from damage caused by loads imposed by construction plant. 4. Below roads and other paved areas trenches shall be backfilled type 1 sub-base Below roads and other paved areas trenches shall be backfilled type 1 sub-base material to dtp spec. clause 803 up to formation (or sub-formation if capping layer present). all other trenches to be backfilled with well compacted excavated material up to finished ground level or underside of topsoil layer. 5. DIM Y = 1/6 Bc OR 100mm under pipe barrels and 50 min under sockets, DIM Y = 1/6 Bc OR 100mm under pipe barrels and 50 min under sockets,         whichever is the greatest (400 max)         in rock etc:-         1/4 Bc under barrels or 150min under sockets (400max)     DN = Normal pipe bore.     Bc = External diameter of pipe barrel. 6. Subdrain to be installed in waterlogged soil conditions (at contractors discretion). Subdrain to be installed in waterlogged soil conditions (at contractors discretion). 7. The dimensions and specifications shown here may be amended by the site specific The dimensions and specifications shown here may be amended by the site specific requirements. 8. Concrete is to be made from sulphate resisting cement. Concrete is to be made from sulphate resisting cement. 9. Transverse reinforcement to be 0.4% of the area of in-situ concrete at section X-X Transverse reinforcement to be 0.4% of the area of in-situ concrete at section X-X  of the area of in-situ concrete at section X-X 10. Bedding beneath, and at the side, of, pipes to be well compacted. Bedding beneath, and at the side, of, pipes to be well compacted. 11. Bedding/backfill directly above pipes to be placed and lightly compacted by hand. Bedding/backfill directly above pipes to be placed and lightly compacted by hand. 12. Dimensions : Dimensions : DN = Normal pipe bore. Bc = External dia. of pipe barrel. Jw = 18mm FOR DN < 450      36mm FOR 450 < DN < 1200      54mm FOR DN > 1200 Y  = Bc/6 OR 100 under barrels or 50 under sockets (whichever is the        greatest subject to of 400mm). 13. Subdrain to be installed in waterlogged soil conditions (at contractors discretion).Subdrain to be installed in waterlogged soil conditions (at contractors discretion).
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C20 concrete haunching (except in paved areas)
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Precast heavy duty cover slab to BS5911: Part 200, kitemarked
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Cover & frame as specified on Manhole schedule and kitemarked bedded on 3:1 sand cement mortar
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Precast concrete manhole sections to BS5911: Part 200 kitemarked. Joints to be bedded and holes sealed with mortar or proprietary sealant to form a leak free chamber

AutoCAD SHX Text
1-3 courses of Class 'B' engineering bricks or proprietary concrete cover frame seating rings jointed with 3:1 sand cement mortar
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Plastic encapsulated double steps to BS1247 to Part 2 at 300mm centres vertically
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C20 concrete, see Note 4
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150mm C20 concrete surround with construction joints positioned to avoid chamber joints and lifting holes etc...
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Precast rings notched locally for branch connections
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See Note 2
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Typical Section (Scale 1:20)
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Short pipe
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Rocker pipe, see Table
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Plastic encapsulated double steps to BS1247 to Part 2 at 300 centres vertically
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Sectional Plan (Scale 1:20)
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Notes: 1. The dimensions and specifications shown here The dimensions and specifications shown here may be amended by the site specific requirements. 2. Pipe connections smaller than the outgoing pipe Pipe connections smaller than the outgoing pipe are to be laid "soffit to soffit" Where the incoming pipe is of the same diameter as the outgoing pipe, the invert gradients shall intersect in the centre of the manhole at the level specified. 3. Chambers with outgoing pipes larger than 600 to Chambers with outgoing pipes larger than 600 to be fitted with 8mm grade M(4) safety chains hot dip galvanised to BS729 after manufacture. 4. All concrete & precast concrete products used in All concrete & precast concrete products used in drainage works, with a specified strength of 20N/sq. mm or more shall be made with sulphate resistant cement to BS. 4027.
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Concrete Catchpit Type B (Scale 1:20)
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C20 concrete haunching (except in paved areas)
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Precast heavy duty cover slab to BS5911: Part 200, kitemarked
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Cover & frame as specified on Manhole schedule and kitemarked bedded on 3:1 sand cement mortar
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Precast concrete manhole sections to BS5911: Part 200 kitemarked. Joints to be bedded and holes sealed with mortar or proprietary sealant to form a leak free chamber
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1-3 courses of Class 'B' engineering bricks or proprietary concrete cover frame seating rings jointed with 3:1 sand cement mortar
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Plastic encapsulated double steps to BS1247 to Part 2 at 300mm centres vertically
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C20 concrete, see  Note 4
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150mm C20 concrete surround with construction joints positioned to avoid chamber joints and lifting holes etc...
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Precast rings notched locally for branch connections
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See Note 2
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Pivoting by-pass door operating steel rope
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Flow control limiting discharge to 2 l/s
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Concrete to flow through pipe entry hole
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Typical Hydrobrake Section (Scale 1:20)
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Plastic encapsulated double steps to BS1247 to Part 2 at 300 centres vertically
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Rocker pipe,  see Table
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Short pipe
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Rocker pipe,  see Table
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C20 concrete
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Flow control limiting discharge to 2l/s
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Sectional Plan (Scale 1:20)
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Hydrobrake (Scale 1:20)
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Cover & frame as specified on Manhole schedule and kitemarked bedded on 3:1 sand cement mortar
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Min 2courses of Class 'B' engineering bricks or proprietary concrete cover frame seating rings jointed with 3:1 sand cement mortar
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Plastic encapsulated double steps to BS1247 to Part 2 at 300mm centres vertically
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150mm C20 concrete surround, designed to BRE Special Digest 1, with construction joints positioned to avoid chamber joints and lifting holes etc...
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Benching slope to be 1:10 to 1:30
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See Note 2
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Distance between top of pope and underside of precast unit to be min 50mm and max 300mm
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C15/20 concrete, see Note 6
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To underside  of channel
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Pipe channel invert. Notched locally for branch connections
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See Note 4
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High strength concrete topping to be bought up to a dense smooth face, neatly shaped and finished to all branch connections, min thickness of 20mm
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The bottom chamber section is to be built into concrete base by minimum 75mm
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Chamber height, see Note 8
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Precast concrete manhole sections and cover slab to be bedded with 3:1 sand cement mortar. Holes to be sealed and pointed. Conforming to BS EN 1917 and BS 5911-3 unless specified otherwise elsewhere see clause E2.29
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Precast heavy duty cover slab to BS 5911-3 kitemarked
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Existing pipe
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Short pipe
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Pipe joint with channel to be located a minimum 100mm inside face of manhole
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Minimum width of benching to be 225mm
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Rocker pipe,  see Table
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Notes: 1. The dimensions and specifications shown here The dimensions and specifications shown here may be amended by the site specific requirements. 2. Pipe connections smaller than the outgoing pipe Pipe connections smaller than the outgoing pipe are to be laid "soffit to soffit" Where the incoming pipe is of the same diameter as the outgoing pipe, the invert gradients shall intersect in the centre of the manhole at the level specified. 3. High strength concrete topping to be trowelled to High strength concrete topping to be trowelled to a dense, smooth surface neatly shaped and finished to all pipe connections. 4. Toe holes (150 wide x 100 high x150 deep) for Toe holes (150 wide x 100 high x150 deep) for access to inverts where pipe diameters exceed 600. Location of toe holes to be agreed with the engineer on site. 5. All concrete and precast concrete products used All concrete and precast concrete products used indrainage works, with a specified strength of 20N/sq.mm or more, to be designed to BRE special digest 1. 6. Manholes with an incoming sewer of dia. 900mm Manholes with an incoming sewer of dia. 900mm and over to be as approved by the engineer. 7. Chamber height to be not less than 900mm. Chamber height to be not less than 900mm. (adoptable) 8. For Manholes deeper than 3m see 'Sewers For For Manholes deeper than 3m see 'Sewers For Adoption'
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Geotextile Terram 1000
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Backfill to be class 1A well graded granular fill compacted to 95% of maximum density
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Overdig to be well graded granular material
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Permavoid core units with Geotextile surround, e.g Terram 1000
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Terram 1000
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100mm coarse and suitably compacted
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14mm single sized granular bedding / backfill material with Geotextile surround, e.g Terram 1000
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Perforated plastic pipe wrapped in Terram 1000 to suit

AutoCAD SHX Text
Note: The requirement for waterproof membrane to soil conditions and tank design
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Permavoid Attenuation Tank (Scale 1:20)
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Rocker pipe,  see Table
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