








Constructing CBPP

Comprehensive guidance on specification and construction of 
complete permeable pavements is available in the Interpave 
guidance. The concrete block layer should be constructed in 
accordance with BS 7533 : Part 3: 2005, Code of practice 
for laying precast concrete paving blocks and clay pavers for 
flexible pavements, and machine laying techniques can be 
used for greater efficiency.

It is important to understand that permeable sub-base 
materials differ from those typically used in conventional 
impermeable pavements. As they lack fines, there is 
potential for segregation during the transportation and 
construction process. Care should be taken to avoid 
segregation but, if it occurs, remedial, corrective action  
must be taken. The nature and grading of the permeable sub-
base will vary between different sources and it is often best to 
undertake site trials to determine the appropriate construction 
methodology. More information is provided in the Interpave 
guidance.

A particularly important precaution with CBPP is to prevent 
and divert impermeable contaminants such as soil and mud 
from entering the base and paving surface both during 
and after construction, so that  the pavement remains 
permeable throughout its design life. Simple practices 
such as keeping muddy construction equipment well away 
from the area, installing silt fences, staged excavation 
and temporary drainage swales which divert runoff away 
from the area should be considered. Other solutions to 
facilitate site access are detailed in the Interpave guidance.

Permeable pavement construction materials must be 
kept clean during the construction phase. This can be 
inconvenient when the construction method requires that 
the roads be installed early and can be used for site access. 
Various solutions are included in the Interpave guidance. As 
discussed earlier, one  effective method is to use a protective 
dense bitumen macadam (DBM) layer during site works, 
subsequently punched through to allow drainage just before 
completion. 

Maintaining CBPP

As discussed earlier, evidence to date suggests that 
infiltration rates always remain significantly higher than rainfall 
intensity, so – even without maintenance – there should be 
sufficient infiltration to accommodate rainfall events. Some 
manufacturers do recommend sweeping twice a year as a 
precaution against clogging, but should be no greater than is 
normally undertaken on conventional paving and experience 
suggests that this is rarely carried out on many sites where 
CBPP is still working. And, of course, the maintenance 
required for conventional piped drainage is eliminated. With 
these conventional systems, regular cleaning of gulleys, oil 
separators and other equipment is notorious for being omitted 
and this lack of maintenance is often implicated in causing 
localised flooding during extreme weather events. Problems 
are also difficult to identify, requiring CCTV inspection, 
whereas CBPP is easily assessed visually. 

Most importantly, soil and other fine materials must be 
prevented from contaminating the CBPP surface in the first 
place, as discussed previously. As with conventional concrete 
block pavements, any depressions, rutting and cracked or 
broken blocks – considered to be detrimental to the structural 
performance of the paving or a hazard to users – will require 
appropriate corrective action. 

One common misconception with CBPP is the effect of cold 
weather. Frost heave is not a problem, as water drains through 
the pavement before there is time for it to freeze. Permeable 
pavements have been used successfully in particularly cold 
climates. In the unlikely event that freezing did occur, it would 
not develop in a uniform manner and this allows the water 
displaced by the expanding ice to move within the open 
graded permeable sub-base, thus limiting the heave effects 
on the pavement. One of the most comprehensive studies 
undertaken in the USA failed to find any examples of a 
permeable pavement in a cold climate that had failed due to 
frost damage.
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Adopting CBPP

As we saw earlier, the new Defra water strategy for England – 
Future Water – seeks to address adoption authority concerns 
with SUDS generally, and a similar approach is anticipated in 
Wales and Scotland. These concerns stem from many SUDS 
techniques still being regarded as unconventional drainage 
devices or landscaping features, with particular maintenance 
issues and some uncertainty over long-term performance. 
This is not the case with CBPP which uses established 
engineering technology and has predictable performance 
proven over decades in the UK and abroad. For example, 
in Germany – where over 20,000,000m2 of permeable 
pavements are installed annually – it is treated as standard 
highway construction. 

While most SUDS techniques fall outside the immediate 
highway area, CBPP simply provides a sustainable alternative 
to conventional paving with piped drainage, but on the same 
footprint. So, at adoption it will itself become the highway and 
it is appropriate for it to be treated similarly to conventional 
highways and associated drainage. Existing legislation, such 
as Section 38 of the Highways Act, 1980 and Section 106 

of the Town and Country Planning Act, 1990, is being used 
successfully for adoption of CBPP. Some adoption authorities 
apply “commuted sums” to SUDS techniques, recognising 
that they fall outside the highway area, present greater risks 
or require a higher level of maintenance than normal. None of 
these apply to CBPP and there is a strong case not to use 
any commuted sums. 

While maintenance requirements are minimal, basic 
programmes should be put in place for CBPP – whether 
for local authorities’ own staff or for outside management 
companies appointed by local authorities – for inspection every 
six months for the first 2 years. “As constructed” drawings 
should be provided so that areas of CBPP can be identified in 
future and the area designated a “Road of special engineering 
importance” to protect the CBPP from abuse during later 
works. By applying standardised details, specifications and 
guidance (all available from Interpave via www.paving.org.uk) 
– just as conventional highway construction – adopting 
authorities can have confidence in the long-term performance 
and life span of CBPP and consider it an essential, mainstream 
technology.

Case Studies
The following pages cover a variety of actual projects 
to demonstrate the practicalities of using CBPP. 
Where appropriate, the particular system (see page 5) 
and technique (see page 10) used for each project is 
identified, along with other key information. The aim of this 
section is to show CBPP as an established technology able 

to meet a wide range of demands while satisfying today’s 
requirements for sustainable drainage. It is also intended to 
stimulate innovation with designers finding new uses for this 
versatile technology.

More detailed information on these and other projects can 
be found on the Interpave web resource www.paving.org.uk 
together with comprehensive information on concrete block 
permeable paving and precast concrete paving generally. 

Hoylake Park and Ride, Wirral
Designed by: Wirral Borough Council

Subgrade (ground) conditions: 
good permeability
Particular constraints: potential 
flooding issues for the local area, 
linked to restrictions on discharge into the existing 
drainage system 
Total area of CBPP: 1,756m2 
Constructed in: 2006
Techniques: CBPP used in isolation
Special interest: the CBPP also handles runoff from 
adjacent impermeable areas.

This 137-space car park was constructed next to Hoylake 
station as part of a package of transport improvements 
associated with the 2006 Open Golf Championship. Taking 
into account restrictions on discharge into the existing drainage 
system, investigations showed that using impermeable 
surfaces with piped drainage would increase the risk of 
flooding in the local area after medium rainfall. Instead, the 
4,217m2 area comprises impermeable roadways draining 
onto CBPP car parking areas which reduce, attenuate and 

clean up runoff, replicating natural infiltration to the ground 
and watercourse.
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Case Studies
Hazeley School, Milton Keynes
SUDS Consultant: Robert Bray Associates    
Architects: Architecture MK

Subgrade (ground) conditions: 
poor permeability – heavy clay
Particular constraints: the site is 
a natural habitat for Great Crested 
Newts – a “Protected Species” under national and 
European legislation
Constructed in: various phases since 2005
Techniques: terraced CBPP on sloping ground, CBPP 
used adjacent to buildings, runoff from roofs and 
impervious surfaces handled, and harvesting for toilet 
flushing
Special interest: encouraging biodiversity by eliminating 
gratings and gulley pots where wildlife can be trapped in 
lethal toxic liquors. 

Hazeley School provides impressive examples of CBPP 
taking an holistic approach to achieve several sustainable 
aims. It consists of two distinct phases, firstly footpaths, 
car parking, cycle racks and other paved areas, terraced 
down land sloping away from the school building. These 
areas are surfaced in both impermeable asphalt and CBPP 
with runoff from the asphalt draining onto the permeable 
pavement. Water from all the roofs of the substantial school 
buildings also discharges into the CBPP. To deal with steep 
surface gradients on this sloping site the parking areas were 
terraced.

These areas became separate “compartments” within the 
CBPP and were linked, via a flow control device, to allow 
the stored water to flow from each higher compartment to 
the next lower compartment. This is repeated so that water 
progressively moves down the hill from compartment to 
compartment providing a controlled flow and the opportunity 
for extensive treatment of pollutants. At the bottom of the 
terrace of compartments, water discharges into two separate 
retention basins (ponds) and in significant rain events the 
water can overflow into the conventional storm sewer. In 
addition to providing wildlife habitats, the ponds and related 
areas offer a valuable teaching and learning resource.

The second phase uses roof water, playground runoff and 
rain falling directly onto permeable paving to provide a 
low maintenance rainwater use facility. The rainfall passes 

through the CBPP joints and 
laying course directly into a 
geocellular storage box, with 
a waterproof polypropylene 
geomembrane to the sides and 
base – forming a water storage 
facility which can overflow at the 
edges into the adjacent CBPP. 
A pump chamber delivers 
cleaned rainwater to a header 
tank for toilet flushing in the 
school buildings. The system 
offers a number of cost and maintenance benefits, as well 
as an effective sustainable water resource management 
solution.

C



Case Studies
Martlesham Park and Ride, Suffolk
Designed by: Suffolk County Council Environment and 
Transport Architects and Landscape Designers: Mouchel

Bristol Business Park, Stoke Gifford, 
Bristol
Designed by: Arup

Subgrade (ground) conditions:  
good permeability
Particular constraints: the site is part 
of a designated ‘Special Landscape Area’ and also part 
of a ‘County Wildlife Site’ with mature trees requiring 
sustenance 
Total area of CBPP: 14,000m2 
Constructed in: 2003
Techniques: CBPP used in isolation
Special interest: the car parking layout was designed to 
accommodate existing mature trees.

The Park and Ride facility at Martlesham was one of Suffolk  
County Council’s top priority transport schemes and the third 
park and ride to be built serving Ipswich, offering sustainable 
transport alternatives to the car. The site occupies a total of 
3.2ha and has space for 530 cars. The key challenge for 
the project was to mitigate the adverse environmental and 
landscape effects of the development by incorporating 
CBPP and other SUDS techniques into the overall design 
to reflect the sustainability credentials of the Park and  
Ride concept.  

Located to the north of Bristol, 1km away from the M4/M32 
motorway junction, Bristol Business Park is a phased office 
development. Car parking areas in Phase 3 are a combination 
of impermeable concrete block paving and CBPP. Both roof 
drainage and the impermeable paving drain to the CBPP, 
which discharges into swales. In turn, the swales and drainage 

Subgrade (ground) conditions:  
poor permeability – stiff to hard clays
Particular constraints: the site is 
within the catchment of a small watercourse which 
frequently floods an adjacent road. It was therefore 
important to minimise discharge during heavy rain. The 
local authority’s planning policy requires SUDS on all 
new developments.
Total area of CBPP: 6,000m2

Constructed in: 2003
Techniques: CBPP at the head of a full SUDS 
management train
Special interest: a protective dense bitumen macadam 
(DBM) layer formed part of the design for site access, 
subsequently punched through to allow drainage just 
before installation of the block paving. 
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from earlier phases discharge through a wet detention pond 
via a hydrobrake control feature into the off-site watercourse. 
Observations during and after heavy and prolonged storms 
revealed only negligible flows into swales, demonstrating the 
attenuation of the CBPP.



Case Studies
Adoption in Oxfordshire
Oxfordshire County Council 

The Dings Home Zone, Bristol
Drainage Design: Interpave Member

Particular constraints: many of the CBPP projects in 
the county are located on level areas close to rivers and 
flood plains with relatively high water table 

Special interest: a consistent policy of encouraging 
and adopting CBPP and SUDS generally. Use of 
impermeably paved service corridors and crossings.

Oxfordshire CC has been leading the way with a positive 
and pragmatic approach to adopting streets and other areas 
using CBPP and other SUDS techniques. Oxfordshire’s 
interest in SUDS goes back some 10 years but behind its 
enthusiasm went the requirement that schemes would have to 
be adoptable and must not put a burden on the maintenance 
budget once it was adopted.

As a result, extensive experience has been built up of using 
CBPP, notably with techniques such as the handling of 
services within areas of impermeable paving. 

Bristol City Council has been at the forefront of developing 
Home Zones for some time and this example is one of the 
first retrofitted permeable paving schemes in the UK which 
was also adopted as a ‘highway’ by the local authority. The 
Dings Home Zone was developed in partnership with the 
charity Sustrans – along with other stakeholders – which led 
the community involvement process whereby residents are 
involved at each stage of the design of the new streets. A 
Sustrans spokesman  said: ‘The initial phase of the project has 
been awarded a Bristol Civic Society Environmental Award, 
which is a great credit to the work undertaken by the local 
community, Bristol City Council, and other stakeholders whose 
input has been invaluable and helped shape this scheme’. 

Particular constraints: the existing 
combined sewer system in the area 
was already working at full capacity 
and the drainage authority did not 
want to increase flow into these sewers

Constructed in: 2005

Techniques: retrofitted CBPP used for attenuation and 
treatment before discharge to watercourse

Special interest: retrofitted CBPP adopted by a local 
authority. The CBPP avoids barriers to mobility – such as 
channels, kerbs and gulleys – in shared surfaces within 
this Home Zone.
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Case Studies
Superstore, Exeter
Engineers: White Young Green
Drainage Design: Interpave Member

Sixfields Development, Northampton
Designers: Halcrow

Subgrade (ground) conditions: rock

Particular constraints: a discharge 
restriction into a sewer was applied by 
the Environment Agency demanding additional storage 
on site 

Constructed in: 2006

Techniques: optimisation of gradients to create 
additional storage within the CBPP and elimination of 
conventional drain run excavation within rock

Special interest: CBPP avoided the need to excavate 
into rock for conventional drainage runs and storage 
facilities.

Subgrade (ground) conditions: 
Polluted brownfield site with clay 
capping

Particular constraints: no discharge permitted to 
subgrade (ground)

Total area of CBPP: 52,000m2 

Constructed in: 2005

Techniques: CBPP used to attenuate and treat runoff to 
watercourses

Special interest: the largest CBPP project started in 
Europe during 2005. Also adopted by the local authority.

In this situation, the use of an impermeable conventional 
pavement with drainage gulleys, pipe connections and petrol 
interceptors would have been prohibitive due to the time, 
cost and unpredictability of excavation in rock. 

The scheme involved an extension to an existing superstore 
car park. The new parking area joined the existing car park at 
a gradient of approximately 1:50. Due to the slope of the site 
and the discharge restriction imposed, the usual hydraulic 
design depth was not adequate for the entire site. Therefore 
a system was designed so that the lower edge of the car 
park had additional sub-base material for water storage. To 
achieve this end, the sub-grade gradient was slackened to 
1:125 whilst keeping the CBPP surface at 1:50, making it 
visually consistent. 

The Northampton Brownfield Initiative, a collaboration 
between English Partnerships and Northampton Borough 
Council, is transforming various sites to create new homes 
and leisure facilities. At Sixfields a 2,235 car and coach park 
with access roads forms an essential part of this development. 
It was constructed over old gravel pits previously filled with 
household waste and capped off with a clay capping layer 
many metres thick. In order to minimise future settlement it 
was necessary to reduce the clay capping layer to half a metre 
thick and apply high-energy ground compaction techniques. 
One of the strengths of CBPP is its ability to accommodate 
differential settlement anticipated in situations such as this. 

Because the capping layer had been reduced the CBPP could 
not allow any water to infiltrate into the existing ground. CBPP 
used for parking areas and roads allows for the complete 
capture of all water, as well as attenuation and treatment 
within the pavement, before discharge into drainage ditches 
or directly into the River Nene. Due to the pollution removal 
characteristics of CBPP it was not necessary to provide oil 
separators. The CBPP roads are being adopted by the local 
authority.
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