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Linear Drainage Design Guide

Mono Beany® \%

One Piece Conbined kerb and Drainage System

Mono Beany®

s The growing demand for more cost-effective and less complicated e Mono Beany achieves a load classification of D400 making it suitable
drainage systems has led to modern linear drainage beceming the for a number of trafficking applications including major and minaor
preferred choice amongst specifiers and contractors, carmageways, car parks and commercial and urban scapes.

»  Marshalls Mono Beany demonstrates our commitment to this o Installation costs are further reduced and speeds increased due to only 2
growing market, gingle mechanical lift being required pear meter,

«  Mono Beany is an extension of our eriginal Beany Block, and alongside ¢ This cne piece system is simple and straight forward to design and easy
Mini Beary this new addition not only complements but completes our to set out and install, C ffective and flexible with excellent surface

comprehensive Beany range of water management solutions, drainage efficiency specifically designed for low ta medium flow capacity.
) nlet apertures are S00mm apart, reducing running or fast flowing water
»  Manufactured from Marshalls M-Tec concrete, Mono Beany provides ) R )
. . . on the carriageway and eliminating ponding,
ncreased strength with less material

« Mono Beany carries the British Standard Kitemark, s certified to BS EM:1433

s Mono Beany offers versatility, available in both Half Battered and Splayed L
) ) and is CE approved,
profiles, in 500mm and 1000mm lengths with two imvert depths and a full

syite of problem = J ACCESE0NES

Standard kerb width units with gither
45" 5play or Half Battered profiles

Excellent slipfskid resistance

1000mm wnits available for speed of
i

- . - - - ':l\'\: I -Hlna cl
nstallaticn and 500mm units for radii designs Steeply inclined an.

divergent inlet aperture
ensures efficient water
interception and freedom
from bleckages

1-piece systam

provices quick and sasy
installation, which raduces
construction time and cost

Two constant depths
allonws drainage runs to be
value enginsered

Sealant groove at one end of each unit,
for easier and quicker installation

Achieves D400 loading due to Marshalls M-Tech
a unigue high strength concrete minimising
haunching and therefore installation costs

Ercellent flow hydraulics with
reduced turbulence due to smooth,
leys Friction plastic lines




Cost Advantages

Morno Beany is ideal where specific problems would arise with corventional

drainage methaods for example

s Where there is insufficient fall to the cutfall point.

s WY

hers, in flat areas, either numerows, closely spaced

.

weould be required in the carriagew
« Where long gully connections would be needed,

s Where surface water drainage pipes would conflict with service mains

and cables,

s Where ponding would oocur at low points

+ Where traffic safety and control measures would be required when

widening existing cariagew

Mono Beany is likely to be more economical than conventional kerbypoint

drainage where carriageways have crossfall, few wehicular crossings or where

a surface water drain would be required for highway drainage purposes.
Cost savings have been significant on highway and non-highway schemes

incorporating lengths of the Beany B

k systerm, For comparnisan purposes
corventional metheds should include the following as apprograne:

o Surface water drain (including reinstatement),

o Gullies,

s  Gully connections,

+ Manholes

o

e Channel Blocks,

o Extra JI0mm width of footway plus a small amount of carriageway.
« Service diversions

s Traffic safery and control lexisting carriageways).

Construction Savings
« MWono Beany System combines water interception and transportation
n ore systerm, This minimises or aliminates the need for carrier drains,

gullies and manholes, reducing construction costs and saving time.

s Simple ane-piace system - straightforward to design and detail,

reducing design tires and cost. Easy 1o st out and straightforward

1o instal

s The averall construction period can be reduced as can

materials may be laid ina continuous sequence. Unlike laying

conventional drainage, excavations are kept to a minimum without

exposing the formation and sub-base surfaces to possible periccs of

adverse weather.

s Underground cabxes and services can be avoided so contractual?
nsurance claims are likaly to be much less than when laying

conventional drainage,

Low Maintenance
& Mono Beany will require periodic inspection and emptying of Silt Traps,

Oetfalls and Catchpits, The number of Silt Traps and Qutfalls are liksly

1o be fewer than in a conventional drainage systerns®. If a blockage

does occur, it can easily be located and rectified by redding or jetting

frowm an access point or through a top block aperture adjacent 1o the

blockage.
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Linear Drainage Design Guide

Components

HALF BATTERED

- y -
’ ‘ | 'I . ' b=\ .

B
vy

{alf Battered 321 1000mm {alf Battered 321 500mim Half Battered 502 1000mm {alf Battered 502 500mim

45° SPLAYED

(]
/-p-l?’
4
> >
= 1
45° Splayved 321 1000mm 45" Splayed 321 S00mm 457 Splayed 502 1000mm 45" Splayed 502 500mm
ACCESSORIES
]
% L Vo .-"f
- ’
/'f

. 2
N

Centre Store 321 1000mm Centre Store 502 1000mm Dropper 321 Dropper 502

Fere

with "45" bplayed & Cower with *Half Bat lr\rL | dcoess Cower with *45° bplayed Access Cover with
System Rodding Box for 321 System Rodding Box for 502 System Rodding Box for 502 System

*Half Bat lr\re 1 Aooe
Rodding Box fior 3

*Access Cover with Rodding Box, Comprising a twia section concrete and cast ingn Rodding Box and Access Cover,
Cut-gut panels to allow Mono Beany runs from both sides



Hydraulic Data

FLOW CAPACITY

Mono Beany

321 Half Battered

mn

a1

0d

Equivalent Pips
Ciameter {mmj 165

321 Unit
502 Unit

50

156
n

Mano Baany
502 Half Battered

T

0d

Equivalent Pips
Ciameter {mm) 215

Mona Beany Half Battered

H

150

11

352

3

Mono Beany
321 Splayed

150
75
- -

L]
a
=

1
. 100
oy e -

Equivalent Pipe

Diameter {mm) 165

Mans Beany Splayed

128

150

sy

Mono Baany
502 Splayed

150

Equivalent Pips
Ciameter {mmj} 215
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Linear Drainage Design Guide

Hydraulic Data

The Mono Beany hydraulic data stated in the following tables comprises of flow capacity, in litres per second (I/s) and velocity in metres
per secand (m/s), This data has been calculated using Colebrook White design principles,

aping ubisaqg abeulelq Jeaur]

Mano Beany
Channal Typa an 321 Centra Stona 502 502 Cantra Stons

Gradient 1 in" lis mis s ms lis ms s mis

10 79 43 1 161 165 475 114 452

; 20 54 296 ] 249 nz 12 B0 ERE]

30 24 238 ] 200 94 245 64 152

an Erd 204 15 171 a eyl 55 216

L] EE] 131 13 .52 M 2 43 131

75 6 145 i 122 57 1462 " 153

100 2 124 g 1.04 A .38 3 131

150 18 099 7 063 EL) 101 bl 105

200 15 05 f 07 13 0395 F) 0

o 300 12 0.5 5 057 ar 076 L] 0.7

o 200 10 058 4 048 7 045 15 as1

- 500 9 051 3 043 0 0.57 13 054

750 7 041 3 034 16 045 1 043

1000 & 035 z 0z 13 039 037

1500 5 .28 Fi 033 11 31 T 0z

2000 P 034 1 T 8 036 05

Outfall Capacities
Outfall Type Outlet Pipe Diameter {mm) Ifs mi's
Mana Bearry infine Side Dutfall 150 9 26

RADIUS BLOCKS

Unit Peferamnce

Cutton site or extended radius

5Sm - 9.9%m /5 Radius Unit
10 - 206 30,10 Readiiuis Unit
20,00 - &0m n.5m Uit
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Linear Drainage Design Guide

c
o
M Mono Beany Component Codes
=
=]
=
=]
[l=]
m
2
m
i
g Constant Depth Length Width Hesight Invert Depth  Unit Weight Itern Code
Channels [rrirma] fmmj [mem) [rrarm] kgl Standard Grey
lalf Batterad EE 0 2 = DREE3030
=N k| 150 i 171 .5 DRGE3INIS
il 1000 150 5 35 ] DHREEI0H
i 1 Lk 35 455 TRAEA4S
A5 Srlane] . 13 & =] DRGE3IT20
A LF 3 1] DR&EAIT2S
I 2 B DREE3130
- - St
tion Channels
Translitian Langth Width Haight Inwert Depth (mm) Sl
Weight Item Code
Channels [ {mami] tmm) Upstreamy Downsiream Il.g:lg
Half Battared I a7 L3
I 1 b ]
W 257 Splayed 0 i : ]
0 AT i DRG6332E
End CapiCap Qutlets o ftem Cod Outfalls & Accessar o ftem Cod
1 a| m e alls essories m e
L waight (kg waight kgl
Cap e rem DRG64235 il Curfa : DRE6£180
A Cag for 502 Syssern 1 DRE64240 E 0SS Coner & DREGA010
- R " RERA225 DRB62020
Cap Dutlet for © T 0 0 DREG418S
Ay ¥ DRES4190
Mono Beany with reference ners imdicated ir
bald black are availabbe ex
yers inddicated ir
G YORIT ECRMRrEnLS
C
2
ar
-
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L
o
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G Cable Ducts

Cable Ducts

Half Battered

45° Splayed

Unit
Weight
kgl

Road Crossing

ACCESROTIES
Half Battared

Lantre shar L

Fi

I Hs
L

A5° Splayed

L tane 5

i 3 I

Item Code Radial Channels
WG 75 Half Battered
W

DR 36

45" Splayed

[ Radial Channels

Length
(mm]

Width
tmmjp

Unit Waight
[LE]

Hueight
]

c
5
]
W
=
=
&
5
7]
w0
]
2
b
W
e
3
[0
=
a
]

Item Code
Standard Grey

DREE3110
DFf6
DRE6I0HD
MR i5
DRE&E3T00
IREE2 0
DRGEI310
IREEIE1S

DRG63Z

abeujeiq 1eaur]

DR&EIZ00
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Unix
Weight Item Code
[kg)

L RN

1 3145
Al a3 15
1 A ‘
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Standard Deta

Drawing 1 of 9*
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HB Mono Beany 321 Installation

Mo001
5oft Landscape
T ™y
7 5 [ A =
“ 17 LWy
= ; ~
§T1 Concrete haunch '
n
- A
4]
.ﬂ‘_ ]

HB [Maono Beany 502 Installation
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impacts, (e junctions, round abouts and lay bys) shall hawve a full height rear launch
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Soft Landscape
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*Units located In areas subject to a frequent number of high speed and/or heavy good vehicle

impacts, (e junctions, round abouts and lay bys) shall hawve a full height rear launch
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Linear Drainage Design Guide N

Drawing 5 of 9*

Soft Landscape
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Mono Beany SP Access Cover & Frame

IMono Beany 321 Rodding Box
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*Units located In areas subject to a frequent number of high speed and/or heavy good vehicle

impacts, [i.e. junctions, rourd abouts and lay bys) shall have a full height rear launch
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Drawing & of 9*

dard Details
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*Units located In areas subject to a frequent number of high speed andfor heavy good vehicle

impacts, [iLe. junctions, round abouts and lay bys) shall have a full height rear launch
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Drawing 7 of 9*

Linear Drainage Design Guide Mo

Soft Landscape

50

\\\\km

[ono Beany SP Access Cover & Frame
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*Units located in areas subject to a frequent number of high speed and/or heavy good vehicle

impacts, (i.e. junctions, round abouts and lay bys] shall have a full height rear launch
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*Units located in areas subject to a frequent number of high speed and/or heavy good vehlcle

hall have a full height rear launch

impacts, (i.e. junctions, round abouts and lay bys)
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Standard Details

Drawing 9 of 9*
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*Units located in areas subject to a frequent number of high speed and/or heavy good vehicle
impacts, (i.e. junctions, round abouts and lay bys] shall have a full height rear launch
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Standard Details Specification

BUIRI(] Jeaul]

Motes For Mono Beany . duct
ntroduction

Drawings 1to 9 The following specification covers the complete Mono Beany systam

including ancillary fittings and is compatible with the Standard Detail Sheets,

1. Martars shall be: ‘Wheare the Manual of Contract Documents for Highway Works is used,

ing ubisag a6

information for ‘Appendix 55 Combined Orainage and Kerb systems’ is

yap

I A Mortar class 12 cement mortar o BS EN 998-2 for general bedding and available on reg
levelling
Monao Beany Combined Kerb and Drain Linear Drainage system
ii. Marshalls’ M-Flex for bedding Mone Beany access covers onto silt boxes 1. The combimed kerb and drainage system shall be Marshalls Mono Beany®,
manufactured in pre-cast concrete, with the exception of certain ancillary
iii, Marshalls’ W-Flex for bedding the sections of the Marshalls’ Trappsd Gulby items which are manufacturad in cast iron as supplied by Marshalls, Halifax

Unit sections HXS 9HT in accordance with Standard Detail Sheets.

kJ

. Tha combined kerty and draing 1l consist of 3 one part systam of

2. Concrete bed, haunch and surraund shall be;
constant depth blocks
I. A concrete mix 5T1 to BS 8500-182 and B5 EN 206-1 for Base Units used
in the normal kerly application 3. Units shall be a maximum of 321/502"mm deep, 150mm wide and
1003mim long.

ii. Aconcrete mix 5T1 to BS 8500-182 and B5 EN 206-1 for Beany Trapped

Gully, Silt Traps, Catch Pits, end cap and outfall datails b, Units laid to radii of kass than 40m shall utilisa 500mm units and for radi

of than 30m purpose made radial blocks as appropriate

fii. Rear haunch shall be full height when used in areas subjact to frequent

high impact and/or heawy gaods vahicular impact (ie, junctions . Kerb upstand shall be 12575 mm {HE/SF*)
roundabouts or lyby's) or in areas of soft landscaping to the rear.

d. Kerb profile to be Half Battered £ 457 Splay

joint sealant, M-5eal, shall be applied to all vertical faces

el

. Marshalls' wertic
o achieve a watertight seal &, The unit shall be formed in pre-cast concrate with an integral plastic
nternal lining

4. Mono Beany Access Covers and Frames are hinged and handed to the

Lt

direction of the traffic, specified “nearside” and “offside” All components of the Mana Beary systern shall comply with the British

Standard BS EM1433:2002, load classification C400 and the following:

5. Moverment joint details that fully isolate the Mono Beany whilst maintaining
restraint shall be pravided adjacent to all concrete slabs, even when the a. Al unirs shall be 3rd party accredited with the Kite Mark.
slab is coverad by other materials.

b, The water inlet aperture shall increase in size towards the inside of the

6. All dimensions ar in millimetres unit with a minimum divergence angle of 5°

=
]
o
=
=
=
oy
=
o
o
17

. The angle of inclina of the water inlet aparture shall be at least 30° 1o

the horizontal

o, Water inlat apertures shall ba whodly within individual units and not

within 100mm of the end of each unit

a, When installed, the depth of construction fram the tap of the base
channels to the drained area surface shall be nat less than 125mm

The systern shall have a minimum of 12.830mmm water inlet aperturs
area
4, The combined kerb linear drainage shall be installed to line and lawve
rdicated in the contract and in accordance with manufacturer's

nstructions and standarc details,

m shall be installed in accordance with manufacturers

un

. The drainage syste

recommendations, industry best practice or as detailed in the contract /
WRC Sewers for Adoption; 7th Edition: 20012 7 B5 EN 7522008 /7 BS 8000

Part 14:1989*

Mote: * delete as required




aping ubisaqg abeulelq Jeaur]

abeujelq Jeaur]

Linear Drainage Design Guide

Construction

Excavation
1. Sufficient material should be excavated 1o accommedate the Units,
concrete bedding and haunching.

2, Any soft spors’ or poorly compacted formation should be made good,

Setting Out
1. Setting out pins should be accurately located o the corect line and
evel with a string line level placed to the rear of the kerb.

2, sufficient setting out pins should be inserted where Mono Beany Linits

are laid on horizontal curves

Qutfalls
1. Mono Beany Outfalls should be installed first,

2, Sufficient material shoubd be excavated to accommedate the Trapped

Mono Beany Gulley

3, 125mm af 5T4 mix (B5 8500-182) concrete of the appropriate mix is
placed in the bottom of the excavation

4, The bottom section of the two part Mono Bzany Qutfall is lowered into
positicn

5. sufficient M-Flex sealant is gunned onto the top horzontal surface of
the bottom section of the two part Beany Qutfall so as ta provide a
seal between the top and bottom sections

6, The bedding concrate should be laid and brought up flush to the top
af the Mona Beany Outfall.

7. The Cast iron Access Cover & Frame Units should be sat directly onto
a liberal gquantity of stff, cernent maortar o completeby fll the whole of

the joint

Meono Beany Unit Installation
1. Bedding concrete (571 to B3 8500-142) of the appropriata thickness
ane degth shall be laid

LY

. Mono Beany Units shall be laid onto the freshly mived bedding

concrete, starting at the autfall, ie, working uphill

g

. Altamatively, the Mono Beany Units may be bedded on to 2 layer of 10
o 40mm cement martar (W12 martar to B3 EN 998-7) on a previously
prepared concrete foundation.

4, Where cutting is necessary, one or two Units shall be cut 5o that no
single Uit is less than 200mm in length and mo cuts shall be within
S0mm of the inlet aperture, No cutting shall impair the stability of the

Unit,

5. All cutting and trimming of the Units shall be carmied cut with an

approprizte cutting tool,
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Maono Beany Joint Sealant
1. Sufficient Marshalls” b-Flex sealant should be gunned into the sealant
groove at either end of the unit,

Mono Beany End Caps
1. Where the Mono Beany run does not terminate at an autfall, the hase
unit shall e sealed using the Mono Beary End Cap,

2. The End Cap shall be securely placed against the vertical end of the
base unit and haunched with fresh concrate (ST1 mix to B3 8500-182).

Pavement Installation
« Where Mono Beany is laid on or adjacent 1o existing or proposed
concrete slabs, transverse joints shall be formed within the units and

haurching adjacent to the slab joints and also longitudinal movement
joints berween the haunching and the slabs.

2. Whera necessary, the Unit drainage openings shall be protected against
the ingress of material during concreting operations by covering with

Waterproof Cloth Tape,

3. Where Mono Beany is installed in areas of soft landscaping or areas
subject to frequent high impact and/or heavy goods vehicular impact
i.e, junctions, roundakbouts ar layly's) Marshalls recommend a full

heigght rear haunch

Health & Safety

4, Al necessary Personal Protective Equipment (PPE) should be worn
on site, a5 site rubes stipulate, Gogoles, ear defenders, dust masks and
protective footwear must always be worn whenever cutting operations
are undertaken.

5. CO5HH - Al rebevant health and safety information, including COSHH
data sheets, can be abitained from Marshalls Advisory Services, ar the
harshalls Design Team on 0845 303606
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Aarshalls supplied 15,000 linear metres of
Marshalls products used Aono Beany one-piece combined kerb and
near metres of drainage to the new M1 smart motorway
on unit scheme,
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Challenge

The raad retwork is a crucial part of cur national transport system and

ubisa

failures to improve these networks increases cost, hinders employment

opportunities and makes it harder to do business,

Congestion s already a serious problem on the M1 between junctions

28 and 31 which carries around 95030 vehicles per day.

The challenge was ta install new infrastructure, including drains

attenuation, with minimal disruption and to select a suitable product
engineerad to help contractors meet deadlines. This woukd ensure

the M1 was open and anning to its full capacity within the project

timescales. The client also needed to keep within budget and didn't

want 1 pay for a costly over-engineerad system.

Solution
Marshalls was chosen o supply linear drainage 1o the project.
Beany is Marshalls first one-piece combined kerb and drainage system

hono

made with ultra-tough M-Tech concrete which has been proven o

significantly reduce installation tirme.

This inncwvative product is available in two depths which both have a
recycled inner plastic core to provide bypdraulic Aow benefits at low
and medium capacities, Each one metre unit can carmy up to 40 tonnes
(Class Da0d) when trafficked. The inlet apertures are divergent and
afficiency,

anglad at 45° ta prevent blockages and maximise draing
These features ensure surface water is Clearad rapidly and internal flow

5 smoath and efficent

The hydraulic capacity requirements varied along the run and

02 units were required as this

therefore a mix of Mano Beany 3214
wias deemed more cost-affective. Marshalls also used its expartise to
|

the Highways Agency’s focus on innovation. This was developed in

dene

> a new transition unit to complete the M1 scheme as part of

Beany unit, which reduced the by
pudget.
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Mono Beany

Case Study - M1
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stain said: “Due to how

Mano Beany system there
wits an increased demand on deliveries to site. Marshalls offered a
relinble and guaranteed supply throughout the project, delivering three
to four loads per week direct: e, often delivering two loads per day.
This helped to ensure we met our completion deadlines and kept works

disruption to o minimum,

v aping ubisagq abeurelq Jeaur

“Warking with Marshalls also offered Costain a dedicated and
knowledgeable design team to meel our requirements for this scheme,

“These are all important factors when tasked with installing over
nine miles of drainage fo a major strategic route connecting people,
communities and businesses,”
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