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Block Paving Managing Surface Water
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Weather patterns are changing. Its raining more friequently, more
intensely, and for longer periods of time, Gur existing drainage systems
simply weren't designed 1o cope with these deluges, which is why al
ovier the UK news of devastating flooding Is hitting the headlings with
alarming frequency,

T reduce the effect of these floods and prevent them fram happening in
the future, we need to re-think the way we manage surface water within
aur developments, Marshalls bas the knowledge, the experience and the
integrated suite of praducts reguired to balance the rigourcus demands
of a madern landscape with the absolute need for effective, attractive and
truly sustainable drainage systems.

The cornerstone of any modern drainage plan is the adoption of
SuDS (Sustainable Drainage Systems).

Suls philesophy mimics natural drainage processes by allowing water to
soak into the ground as near to the source as possible, This has the effect
of slowing the Aow of surface water, reducing the risk of flooding, The
fitration effect alio improves water quality. Ideally, 8 SulS system should
also Improve the biodiversity of the local area by providing natural green
spaces in which flora and fauna can flourish; It is this balance of three key
elernents — water quantity, water quality and biadiversity — which creates
a perfect sustainable drainage solution

However, modern landscapes also need 1o perfarm structurally; they need
to support Increasingly heavy laads, travelling at increasingly high speads,
Therefore, SUl% reguirements have to be balanced with the need

far highly effective, mare traditional techrigues and functional,

durabile materials

Marshalls Permeable Paving

Marshalls creen SuDS solution is Priora, the UK'S market leading permeable
paving system. Permeable paving looks like an attractive block paved
surface, but the blocks have been specially designed to allow water to
ey dawn thraugh the joints and inta a specially prepared sub-base,
The water is stored In the sub-base until it is elther absorbed siowly into
the ground, or is carefully channelled into a receiving watercourses at a
contralled rate,

Installation is easy, requiring only the blocks and two diferent grades
of nationally available aggregate. Because there are no complicated
channels, gulleys ar outfalls to be designed or Installed, savings can be
made in terms of cost, time and energy, The resulting surface is free of
standing water and requires minimal maintenance to ensure
optimum perfarmance,

Most importantly, Priora permeable paving satishes all 3 areas of the SuDS
triargle by rermoving water Cuantity at source, improving water Quality as
it flowes throwgh the sub-base, and Improving Bicdiversity by maintaining
the water table at a healthy, natural level — while still providing a robust,
hardwearing and attractive surface that has been proven 1o take the
heaviest loads on the road

Priora has been used successfully on projects all cver the LK for more than
14 years. Enough Priora has been installed to cover more than 550 football
pitches, Marshalls continue to develop the technology to ensure that

wi offer our customers the best possible products and the best possikle
deslgn advice.

Marshalls Linear Drainage

Channel drainage is a long-established method of safely dealing with
high wolumes of surface water ruroff, Guite simply, water is directed
across a surface and inta a channel, where 1t is channelled away to a
receiving Warercourse,

Compared to point drainage systaims, which raquire complicated
combinations of surface crossfzlls and underground pipes, linear drainage
is relatively uncomplicated. Surfaces are designed to fall in ane direction
1z a single linear channel, which can store as well as transport large
guantities of water, leaving the surface clear of nunoff and helping to
attenuate peak fows,

Shallow depth construction with precast concrete modules makes
installation quick and easy, The linsar nature of its design usually invelves
fewer component types and makes cross falls easier to deslgn and Install

[he Marshalls range comprises of both traditional channels and the Beany
farnily of Carmbined Kero and Drainage (CRED) systems, CHED systems are
ideal for road crainage, comprising of a channel which is secreted inside

a robust kerb-shaped unit. This highly effective, long-proven technclagy
rinirmises bulld time and reduces cast by allowing the drainage and ke
elernents of a road construction to be nstalled In cne operation,

Acrass the entire Marshalls linear drainage rangs, a wide variety of finishes,
designs and aesthetics = available 1o ensure that the drainage option

you choose is sympathetic ta its emvironment, We have taken care of

the furctional elements of our linear drainage range, leaving you free to
choose the mast approgriate aesthetic for your project

Marshalls has a wealth of experience in this complex area. Using

a combination of products from our permeable paving and linear
drainage ranges, our in-house design team is uniquely placed to ensure
that we offer the most effective solution for your requirements, finding
the perfect balance between performance, aesthetic and cost,

DESIGN

When Leeds City Council required a more effective design for the
city's first large Park and Ride scheme, it turned to Marshalls for the
solution.

Challenge

Leads first major park-and-ride scheme art Elland Road includess 800
spaces, aimed at remaving hundreds of cars from the city's roads. Located
near Leeds United football ground, it offers a shuttle bus every 10 minutes
intex the City centre, helping to reduce congestion, Its construction was
Fast-tracked ta ensure it was ready in time for the city's hosting of the first
stage of the Tour de France cycle race when thousands of visitars would
be descending on Leeds,

The initial design of the car park Included a attenuatiaon system wsing
gravel In the parking bays. With concerms regarding the potential lang-
term durability of the car park, Leeds City Council approached Marshalls
ta discuss alternative solutions. The Councit was kean to improve the
design with a permeable paving system, particularly a3 the ground was
susceptible to collecting water both frem rainfall and run off frem the
road. At the same time however, it wanted fo ensure that costs were
controlled and kept within budaet,

Solution

tarzhalls carried out an assessment of the car park and establizhed

that the excavation depth could be made shallower than was aniginally
planned. In doing 5o, this helped 1o reduce costs and enable permeable
paving blacks to be installed on top of the subgrade.

A new plan was agreed and 10,000 g m of Marshalls Priora perrmeable
paving was supplied, Pricra is an example of a Sustainable Drainage
Sysrem {SubE)

When ralmwater falls onto the surface, it is allowed 1o pass through
specially designed voids between the blocks and into a sub-base where It
is stored until it either permeates into the ground, or is channelled away
at a contrilied rate

Each block features a series of six patented Priora nibs around its edge,
which interlock on eight separate faces in three different directions.
These nibs create voids between the blocks through which water run-off
percolates into the sub-base. The sulb-base s composed of two types

of tightly specified (but easlly available) aggregate which offer excellent
structura! stability and alse a high void ratio, which makes it ideal far
storing volumes of water,

Because the infiltration rate of the bare earth was poor, Marshalls M38D
Tanking Membrane was used (o line the sub-base, Using the membrane
effectively created a tank bereath the surface, fram which the stared
water could be siowly channelled away at a controlled rate,

Az the ground was also classed as weak, Marshalls M15 Grid was also
provided 1o improve the bearing capadity (or CBR) of the ground and
stabilise the sub-base of the Priora system,

Benefits

Pricra has provided Leeds City Councit with a complete permieable paving
system that mitigates flacd risk, remaves surface water and improves
water quality - with the added beneht of a 10-year warranty. The designs
of both the sub-base and the black will ensure that this large park and
ride scheme will stand the test of time, offering maximum durability but
with reduced maintenance.

Compared to the original desigr, the Pricra has also resulted in & more
pleasing aesthetic appearance, replacing the gravel that was proposed
with high-quality, textured blocks

Joe Mallk, site enginesr for Leeds City Councll sald:"This s the first time
I've used the Priora drainage system and I'm very impressed, particularly
with the final finish, Thase who attendad the formal opening of the park
and ricke, including many local dignitaries, have also praised its design
and appearance

Block Paving Case Study

L eeds Park and Ride

Priora, Leeds
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See my related products... A lighthy weathered, multi-size, SuD%-compliznt surfacing solution, ideal for

e in rural, rustic projects. The traditional sizes create a classicaily British
gesthetic that suits civic and residential developments alike. Each unit

T BT et ceeoemescermetmes s mes et e e ettt et e A ettt pa (o features the unique, patented Priora nit which ensures that surface water
drains straight into the specially prepared sub-base, leaving the paved area
clean, safe and puddie-free,

A striking, contemparary surface option which offers excellent drainage
without the need for drainage channels. The exposed granite aggregate
in the textured surface catches the light to lend a sophisticated edge to
modern urban landscapes, The patented Priora nio featured on the edge
of each block ensures that the paverment provides maximum struciural
integrity as well as unsurpassed 5ub5 performance
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In-additian, during Reld tests undertaker in 2014, we have proven that the
patented Marshalls Priora nib provices the surface with 40% mare interfock
than our standard Block, This means that specifying Marshalls Pricra blocks wil

Ir addition, during field tests undertaken in 2014, we have proven that the
patented Marshalls Prigra ik provides the surface with 40% more interock o S O PO W i i i e L el S S i
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Permeable Paving Design Guide

www.marshalls.co.uk/watermanagement

Block Paving Permeable Paving Deslgn Guide

Our permeable paving design guide
provides you with everything you need
to know about SuDS, including..

« Pending legislation
« How a permeable pavement works

» Detailed information about the Marshalls Permeable
Faving range

« Detailed instructions on how to construct a
permeable pavement

« Information on Maintenance and Adoption of
permeable pavements

Download FREE from www.marshalls.co.uk/wm

Permeable Paving
Design Guide
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MT120 Filtrathon Textile Installation

Marghialls MG1S Grid 5 available gs-stack

MM380 Tanking
Membrane

- - -' For Type C Priora Permeable Pavements

MT120 Filtration Textile

To improve the quality of the water discharged from a Priora System

MG15 Grig

For stabilising the sub-base of a Priora permeable pavemant

Priora Aggregates
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To provide the ideal sub-base for Priora permeable pavements
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Marshalls M MT 120 Filtra

Technical Specification An impermeable tanking membrane that has been developed exclusively Marshalls' unique grade of Geotextile material can be included in Priora

= - 8 Dimensions fem Code i o o
for use within Type C inon-infiltration) Priora parmeable pavements, sub-bases 1o maximise water cleansing performance, Supplied in practical

Tatiwpod Whike thinner and lighter than mastcommenly used altematives, M350 1120 Textfe 81K i Fugrozi0n parking-bay sized ralls, MT120 s easy to roll out and cut allowing for

A special grade of GealGrid that has been developed with the UK's market Ir a Priora permeable system, what's underneath the surface is as
leading aric supplier to provide additional stability ta the sub-base of 3 Important as the blocks themaehves, Marshalls' nationally sourced, carefully vakugor Campliance
Criteria

Friora permeable pavement. Installed directly over the sub-grade, the specified grade of aggregate has been selected because of its superior

woids in MG 15 Grid are the ideal size and shape to interock with Priora veid ratio and maximum internal angle of friction - which ensures that Length m . +11 EM a2 demanstrates superior strength and puncture resistance, which ensures fast installation.
aggregate, conlning mevemeant and improving the CBR of the ground your permeabbe pavernent will perfarr both structurally and bydraulically, i 4 f Ak QR that angular Priara aggregate will not compramise the integrity of your Technical Specification
ke i i ] 134

by 1% - which can, in seme conditions, reduce the depth of the sub-base, Sourced from quarries all over the UK to minimise the carbon foetprint of waterfight system Characteristic Value Units

S . : . : ; it i
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Block Paving Mistral
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Combined Concrete Block and Flag Textured Paving
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Flan Sizes A cost effective way to create truly individual layving patterns by freely
mixing and matching a wide range of sizes, The textured sul
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Block Paving Tegula

Block Paving Tegula
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Concrete Sett Paving
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Block Paving Keyblok Setts
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Brinedla Burmt Ochire Pennant Gray
A sett-sized variznt of the UK's most popular concrete black paving, [deal
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Block Paving Keyblok
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Charcoal
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Block Paving Keyblok Vintage
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Block Paving Blister
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