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AJP Ltd 
1 Dale Street 
Liverpool 
Merseyside 
L2 2ET 
 
15th September 2023 
 
PHA-GEN-L-MB-600 
 
Radcliffe Hub & Market - Waterproofing Scheme 
 
Dear Mr Sinclair 

I write further to our e-mails and correspondence regarding the 

waterproofing of the above-mentioned scheme. 

To confirm you have appointed me as the Waterproofing 

Specialist as recommended in BS8102:2022.  

The purpose of my appointment is to review the various issues 

relating to the waterproofing design in conjunction with the 

method of construction for this particular project and comment 

as necessary on its compliance to BS8102:2022.  

I have also been provided with the following documents as part 

of my review alongside the structures design: 

 

• Geoenvironmental Appraisal (iD Geoenvironmental Ltd 

ref: 5238-G-R001– August 2022). 

 

To begin with I will look at outlining BS:8102’s 

requirements/principles.  

WATERPROOFING PRINCIPLES AND BS:8102:2022 

Penetration of Water from the Ground 

Water can penetrate a below ground structure in two ways: 

 
Where the ground is not saturated, it will move through the 

capillaries of the ground and structure by capillary suction. 

When this form of moisture comes to the internal surface of the 

building, surface dampness is evident but there will be no free 

flow (flooding) of water. Capillary moisture can enter a structure 

laterally, such as when a wall is earth retaining, and/or it can rise 

up from the ground through floors or free-standing walls, 

appearing internally as rising damp. 

Where the ground is saturated and hydrostatic pressure occurs, 

this pressure will push the water through the capillaries of the 

ground and structure. Where the water comes to the surface, the 

pressure behind it will force it into the property in the form of 

liquid water and flooding will occur. 

Where a wall is earth-retaining penetration will be lateral, 

through the retained soil. If the water table is high (either 

naturally of when water is trapped in a sump created in a low 

permeability soil when the foundations are excavated), or if 

rainwater causes the soil to become saturated, then this water 

will be under hydrostatic pressure and could flood the property 

internally. If there is no water pressure present, then penetration 

will be through capillary action, and the property will not flood 

internally. 

Producing a Dry Environment 

Nothing is absolutely dry. Water and water vapour will always 

exist bound up in the building and in the air. However, a 

building will be perceived as being dry if the water present does 

not pose a problem for the inhabitants or contents of that 

building, or cause damage to internal finishes. 

Producing a dry basement requires two distinct and separate 

steps.  

Firstly, penetration of water from the ground must be stopped. 

BS:8102:2022, Code of Practice for Protection of Below Ground 

structures against water ingress, defines three forms of 

waterproofing construction: 

 
Type A – Barrier Protection, where groundwater is stopped at the 

point of entry by the application of a waterproof membrane. 

 

Type B – Structurally Integral Protection, where the basement 

structure is designed and built in such a way that the structure is 

watertight in its own right. This is usually done using reinforced 

concrete designed to BS EN 1992-1 Part1 and BS EN 1992-3 and 

may contain the addition of a concrete waterproofing additive 

(also see complimenting standards BS:8110 and BS:8007). 

Waterstops/bars should be present in ALL construction joints. 

 

  



 

 

1 Laburnham Cottages 
Brighton Road 

Handcross, West Sussex 
RH17 6BU 

E: info@philhewitt.co.uk 
T: 0208 087 3032 

PHA 
Independent Waterproofing Consultants 

Registered in England: 8868903 

 
Type C – Drained Protection, where the structure allows limited 

groundwater to penetrate, and then diverts that water, in a 

controlled manner, to a point from where it is removed by 

drainage or pumping. 

 

Secondly, the internal environment needs to be heated to the 

appropriate temperature. Furthermore, excess humidity, created 

by the normal activities of the occupants, must be removed. This 

is normally done by ensuring there is adequate ventilation 

(natural or forced) in the area although, in extreme cases, air 

conditioning or dehumidification may prove to be necessary.  

Groundwater 

Clause 5.1.2 of BS:8102 says “Even when the site investigation 
indicates dry conditions, the risk of waterlogging in the future 
should be assumed”. This effectively means that, regardless of 
conditions at the time of any site survey/inspection, and 
regardless of the findings of the soil survey, some groundwater 
pressure must be assumed.

 
Defects and Remedial Measures 

Paragraph 4.3.2 of BS:8102 says “An ideal waterproofing 

solution would be defect-free. However, it should be taken into  

 
account that defects might occur in the waterproofing, which 

then, if subjected to water pressure, could result in the required 

internal environment not being achieved.” 

It then lists types of defect, most of which is avoidable by taking 

due care during design and installation. However, a category of 

defect (inherent in the particular system being used) must be 

allowed for in the design, and it goes on to say, “In either case, 

the issue of reparability should be taken into account and the  

feasibility of remedial measures after completion of the project 

with finishes in place assessed”. 

 
Environmental Grades 

In Table 2 of BS:8102, it defines three grades of internal 

environment. Grade 1 is generally used for car parks or any 

other area where absolute dryness is not paramount. Some 

water ingress may be acceptable provided it does not adversely 

affect the performance of the area. 

Grades 2 & 3 do not permit any penetration of water from the 

ground but define different levels internal dryness with Grade 3 

being reserved normally for habitable or ‘dry’ spaces. 

THE STRUCTURE CONSTRUCTION AND USE 

Looking at this particular scheme the following observations are 

relevant in terms of waterproofing design.  

 

1. The scheme is understood to comprise of a new build, 

mixed use civic centre development. Consisting of 

swimming pools, communal areas, rock climbing, library, 

and associated plant & infrastructure. Along with the new 

build portion there is the redevelopment of an existing 

Victorian market under separate cover; RADHUB-PHA-Y3-

B1-RP-Y-0001. 

 
2. The retaining elements are against the lift pits, integral 

pool plant room, water tank room, swimming pools, stair 

cores and clip and climb area. The lift pits, integral pool 

plant and water tank room would be considered a Grade 

2 environment. The swimming pools, stair cores and clip 

climb would be considered Grade 3, due to proposed 

use and internal finishes.  

 

3. Where there are retaining element, these are to be 

formed from reinforced concrete retaining walls and 

reinforced concrete slab(s). The lift pits also include a 

reinforced concrete pile cap foundation.  
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4. The soils encountered during the site investigation are 

summarised below, as per iD Geoenvironmental Ltd 

Geoenvironmental Appraisal: 5238-G-R001, Executive 

summary: 

Made Ground between 0.6m – 1.8m thick is present 

across the site with several below ground obstructions 

associated with former buildings encountered during the 

investigation.  

Glaciofluvial Sheet Deposits typically comprising low 

shear strength brown sandy gravelly clay underlain by 

medium dense grey gravelly sand were encountered 

directly beneath the Made Ground and were proven to 

depths ranging between 3.0m to 5.2mbgl.  

Geotechnical testing indicates that cohesive Glaciofluvial 

Sheet Deposits at the site should be regarded as being of 

medium volume change potential.  

Pennine Middle Coal Measures (PMCM) bedrock 

comprising grey to dark grey thinly laminated Mudstone 

with extremely variable rock mass characteristics was 

encountered at depths ranging from 3.0mbgl to 5.2mbgl 

and were proven to a maximum depth of 18.0m in BH07. 

A thin band of coal was encountered in BH06 at a depth 

of 13.2-13.3m. 

 

5. Groundwater was encountered during site investigations 

at depth between 1.33mbgl to 4.15mbgl. It should be 

noted that a slightly deeper, secondary body of water 

was observed, resting approx. 1m above the Pennine 

Middle Coal Measures bedrock, this sits the body 

between 0.3m to 0.4m to the underside of -02 basement 

lvl. 

 
6. The site is identified to be within a Gas Risk Zone. The site 

is not identified to be in a Flood Zone (Flood Zone 1) as 

per UK Government website flood maps flood-map-for-

planning.service.gov.uk. However, it runs parallel to a 

Flood Zone 3 area and body of water in the form of the 

river Irwell. The South-eastern wall of the Hub’s sister-

building; the market building, retains against the river. In 

December 2015, Irwell broke its banks causing localised 

flooding. See images bellow featuring The Market 

Building retaining wall: 

 

 

 
7. The site is within an area identified as needing basic 

Radon protection measures. Radon levels recorded in 1% 

- 3% of dwellings above actionable levels. As per 

ukradon.org mapping information. Please advise if 

otherwise. 
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Waterproofing of this scheme  

 
Looking at the ground conditions, groundwater has been 

encountered. Whilst the soil types found within the superficial 

deposits are permeable, of that found in Secondary A Aquifers, 

the water table is high. The site, specifically the Market Building, 

has been found to reside parallel to Flood Zone 3 and a flowing 

body of water. With this in mind, we would class the risk of the 

site to be high. As such, a form(s) of waterproofing should be 

introduced. 

 

What follows are the waterproofing strategies/rational for each 

scenario.  

The Hub 

The Hub will be forming a brand new three storey community 

centre for the people of Radcliffe. This includes a basement 

portion and swimming pools which will be fully retaining. Due to 

the elevated risk of this site, a dual system approach will be 

taken for all Grade 3 areas in-line with BS:8102:2022, 6.2.3. This 

will be in the form of a combined Type A + Type B system. The 

most appropriate Type A barrier would be a pre-applied 

mechanically bonded membrane. The Type B should be formed 

of reinforced concrete with a water-tight additive, all 

construction joints secured with waterstops. The Type B 

approach as described would be the most robust system for all 

Grade 2 areas, as an exposed concrete finish will allow for 

unimpeded access should remediation be required. Where a 

Grade 2 and grade 3 space are side-by-side, the Type A 

membrane should extend min. 1m from the Grade 2 footprint 

across the Grade 3 space. The below ground structural 

waterproofing should terminate min. 150mm above ground, and 

where appropriate, tie into the superstructures DPC. 

 
Habitable Space less than 150mm above ground level 

 
Where the FFL of a habitable space is less than 150mm above 

the external ground level, a premium Full Bonded Pre-Applied 

Type A barrier membrane is to lap vertically up the edge or toe 

of the RC Slab. A Liquid-Applied Fully Bonded Self-Adhesive 

Membrane is to be installed to the ground retaining blockwork, 

lapping the Pre-Applied Membrane min. 150mm and terminate 

up to the gas proof DPC/cavity tray.  

A protective system, such as a geo-synthetic drainage board 

should be applied externally to protect the membrane situated 

against the retaining ground/backfill. 

Further consideration for a land drain system may be required as 

to alleviate any localise perched water or hydrostatic pressure.  

 

Please refer to PHA detail RADHUB-PHA-Y4-00-DR-Y-0001_P02 

& RADHUB-PHA-Y4-00-DR-Y-0002_P02. 

 

Swimming Pools 

 
As the swimming pools are water-retaining structures that also 

reside in a habitable space, it is as much to keep the water ‘out’  

 
as it is ‘in’. With this in mind, the pools have been designated as 
a Grade 3 space that will benefit from a dual system. This will be 
in the form of sprayed Type B structural integral waterproof 
concrete and a fully bonded pre-applied Type A barrier 
membrane. The pool structure will be sprayed monolithically 
directly against the barrier membrane, this will be conducted by 
an independent specialist. As access for remediation will be 
limited due to the containment of chlorinated water, utilising the 
Type A as the primary form of defence and Type B as the 
secondary will best mitigate the possibility of failure.

 
Any and all service penetrations should be secured 

correctly with waterbar and/or an appropriate puddle flange. 

Services penetrating through a water retaining structure should 

be ‘cast-in’, box-out and cord detailing should be avoided. 

 

Clip and Climb 

 
The Clip & Climb is situated across two storeys, -02 basement 

and -01 lower ground floor. It is formed through typical civil 

construction consisting of contiguous piling, RC pile cap, RC 

liner wall and RC slab. Type B structurally integral waterproof 

concrete lends itself to be the most effective waterproofing 

system for this type of construction. The addition of a fully 

bonded pre-applied Type A barrier membrane should be 

utilised as the area is designated as a Grade 3 habitable space, 

and as such, a dual system approach should be adopted. Due to 

the application of internal finishes and the fixing of the Clip & 

Climb frame system, access for remediation will be limited, 

utilising the Type A as the primary form of defence and Type B 

as the secondary will best mitigate the possibility of failure. 

All new ‘Type B’ to ‘Type B’ construction joints should be 

prepared correctly with clean, exposed aggregate and secured 

with a hydrophilic waterbar. Any and all service penetrations 

should be secured correctly with waterbar and/or an appropriate 

puddle flange. Services that reside within a cord, duct, sleave or 

conduit will also need to be secured with appropriate 

hydrophilic and high-density grout. 

 

Please refer to PHA detail RADHUB-PHA-Y4-B1-DR-Y-0003_P02. 
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Water Tank Room and Pool Plant Room 

 
The retaining reinforced concrete walls and slab (and where 

applicable, service trench(es)) are to be formed in Type B 

structurally integral waterproof concrete. As this is a Grade 2 

space, where no penetration of liquid water is acceptable, but 

damp/condensation through use is acceptable, a single system 

will be sufficient. Further to this, the concrete finishes will be 

exposed, meaning that any remedial work that may be required 

due to failure in the waterproofing can be performed with 

relative ease.  

A Type A Fully Bonded Pre-applied Sheet Membrane is 

also to be introduced as a gas proofing measure, adding a 

another line of defence to the structural waterproofing. 

All new ‘Type B’ to ‘Type B’ construction joints should be 

prepared correctly with clean, exposed aggregate and secured 

with a hydrophilic waterbar. Any and all service penetrations 

should be secured correctly with waterbar and/or an appropriate 

puddle flange. Services/mains that reside within the ducting 

entering the plant area are the responsibility of the DNO/IDNO 

to secure and make water-tight. 

 

Please refer to PHA detail RADHUB-PHA-Y4-B1-DR-Y-0004_P02. 

 

Stair Cores 

 
Where the stair cores are retaining ground, either semi or fully, 

they are to be formed in Type B structurally integral waterproof 

concrete with the addition of a fully bonded pre-applied Type A 

membrane. This adoption of a dual system approach is 

recommended as the cores will benefit from internal finishes 

along with the appropriate environmental management, 

deeming them a Grade 3 habitable space. Access for 

remediation may be limited due to the internal finishes, so 

utilising the Type A as the primary form of defence and Type B 

as the secondary will best mitigate the possibility of failure. 

 

 
All new ‘Type B’ to ‘Type B’ construction joints should be 

prepared correctly with clean, exposed aggregate and secured 

with a hydrophilic waterbar. Any and all service penetrations 

should be secured correctly with waterbar and/or an appropriate 

puddle flange. Services that reside within a cord, duct, sleave or 

conduit will also need to be secured with appropriate 

hydrophilic and high-density grout. 

 

Please refer to PHA detail RADHUB-PHA-Y4-B1-DR-Y-0006_P02. 

 
Lift Pit 

 
Type B structurally integral waterproof concrete lends itself to be 

the most effective waterproofing system for this type of 

construction. As this is a Grade 2 space, where no penetration of 

liquid water is acceptable, but damp/condensation through use 

is acceptable, a single system will be sufficient. Further to this, 

the concrete finishes will be exposed, meaning that any remedial 

work that may be required due to failure in the waterproofing 

can be performed with relative ease.  

A Type A Fully Bonded Pre-applied Sheet Membrane is 

also to be introduced as a gas proofing measure, adding a 

another line of defence to the structural waterproofing. 

All new ‘Type B’ to ‘Type B’ construction joints should be 

prepared correctly with clean, exposed aggregate and secured 

with a hydrophilic waterbar. Any and all service penetrations 

should be secured correctly with waterbar and/or an appropriate 

puddle flange. Services that reside within a cord, duct, sleave or 

conduit will also need to be secured with appropriate 

hydrophilic and high-density grout. 

 

Please refer to PHA detail RADHUB-PHA-Y4-B1-DR-Y-0005_P02. 

 
General Notes  

Any sub-soil land drainage must be positioned no higher than 

the bottom of underfloor void and must have provision for 

access should maintenance be required. This should be 

designed by an appropriately qualified engineer to take into 

consideration levels, discharge points etc. 

 

Waterproofing must link in with the superstructure damp-

proofing. This has been achieved by taking a post applied Type 

A waterproof membrane from the below ground ‘tanking’ and 

linking up to the cavity tray/DPC.  

 

Any service penetrations through the retaining elements should 

be detailed appropriately. If such items are present, please let 

me know and I will comment accordingly. 

 
I confirm I am a Certificated Surveyor of Structural Waterproofing 

(CSSW) and appear on the Waterproofing Design Specialist 

Register, both of which can be confirmed if required by 

contacting the Property Care Association (PCA).  

Yours sincerely, 

 

 

Michael Earle | WDS CSSW   

Director     

 

Enc. 
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In an area with critical drainage problems as notified by the Environment Agency

Flood map for planning 

Your reference Location (easting/northing) Created

You will need to do a flood risk assessment if your site is any of the following: 

•

in an area with critical drainage problems as notified by the Environment Agency

Your selected location is in flood zone 1, an area with a low 

probability of flooding. 

Notes 

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources 

of flooding. It is for use in development planning and flood risk assessments. 

This information relates to the selected location and is not specific to any property within it. The 

map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the terms and 

conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-

licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under 

Crown copyright and database rights 2021 OS 100024198. https://flood-map-for-

planning.service.gov.uk/os-terms
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•

•

•

identified as being at increased flood risk in future by the local authority’s strategic 
flood risk assessment

at risk from other sources of flooding (such as surface water or reservoirs) and its 
development would increase the vulnerability of its use (such as constructing an 
office on an undeveloped site or converting a shop to a dwelling)

bigger that 1 hectare (ha)
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