From: Robert Steventon _

Sent: 02 October 2019 16:38
To: Laura Gibbons <Laura.Gibbons@arun.gov.uk>
Cc: Paul Cann <Paul.Cann@arun.gov.uk>; Andrew Wood <Andrew.Wood®@arun.gov.uk>;

ubject: RE: Planning Consultation on A/113/19/DOC - Angmering site

Laura,

Thanks for your responses, we have provided additional information in the enclosed letter.
Please call if you wish to discuss.
Kind regards,

Robert Steventon
Civil Engineer

From: Laura Gibbons <Laura. Gibbons@arun.gov.uk>
Sent: 17 September 2019 16:14

To: Robert Steventon
Cc: Paul Cann <Faul Cann@arun.gov.uk>; Andrew Wood <Andrew Wood@arun.gov.uk>;

—Wayne Stutchbury' <wayne@countyoakhomes.co.uk>; Kevin Lang

Subject: RE: Planning Consultation on A/113/19/DOC - Angmering site

Hi Robert,

Comments below.

Key
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Original comments

1. Groundwater monitoring was undertaken and recorded groundwater to shallow depths of 0.43, 0.66 and
0.89mbgl. It is accepted that the results from WS1 and WS2 should be used for the surface water drainage
design as they are relevant to the areas proposed for infiltration. It is not clear what the maximum recorded
groundwater IeveI was at eachm mtormg Iocat|on respect|ver Please can th|s be conflrmed

2. Inf|Itrat|on testmg was compIeted at one location and gave rates of 5.13x10"-4ms”-1 at 0.9m depth. This is
deeper than the highest recorded groundwater levels and the scarcity of infiltration testing is of significant
concern. We would have expected at least one further infiltration test, ideally two further tests at the
proposed Iocat|on and depth of |nf|Itrat|ng structures

5. From looking at cross sections it also appears that the filter drain will be on a slope, please ensure this is
accurately depicted within calculations.

6. Please provide evidence that a resin bound surface with open surface course asphalt is permeable. We have
significant concerns over the permeab|I|ty of this type of surface now and over the design lifetime. Plaass

9. Are diffusers to be used to disperse surface water into permeable paving subbases? Please provide
construction details and Iocatlons of these if so. D|ffusers should be Iocated 5m from bulldlngs therefore

ARUN DISTRICT COUNCIL A/113/19/DOC



10. Catchpits must be provided upstream of all connections to permeable paving. PIease ensure the Iocatlon of
rwp, catchplts and connectlons to permeable areas are cIearIy shown on plan Ny

11. Please provide invert levels and cover levels of all inspection chambers, manholes, filter drains, etc. PIease
also ensure that f|n|sh and formation level of permeable pavmg is cIearIy provided on plan. ¥ : (

Kind Regards,

Laura Gibbons, Ming, GMICE
Enginesr (Drainags & Coastal

5 | Engineer (Drainage & Coastal), Engineering Services, frun District Coundit | Location: First Floor, Arun Civic Centre,
Maltravers Road, Littlehampton, BN17 5LF
Internal: 37818 | External: +44 (0) 1903 737818 | Fax: +44 (0) 1903 716018 | E-mail: laura.gibbons@arun.ooy.uk
Arun is Working in Partnership with Chichester District Council
Visit Arun's web site at hibod///www arun. gov ok and www chichester aov.uk

From: Robert Steventon
Sent: 11 September 2019 15:15
To: Laura Gibbons <Laura, Gikhans@arun.gov.uk>

Cc: Paul Cann <Faul Cann@arun.gov.uk>; Andrew Wood <Andrew Wood@arun.gov.uk>;

Subject: FW: Planning Consultation on A/113/19/DOC - Angmering site

Laura,

Further to your comments below we enclose a letter providing responses and the updated engineering drawings for
the development.

The aim of the surface water strategy is to discharge all runoff to ground in accordance with the SuDS hierarchy. Due
to the high groundwater table the use of soakaways is not viable, so runoff is discharged via permeable paving. If
this strategy is not acceptable then the only alternative is to provide an attenuation tank with a discharge to the

culvert, which we are trying to avoid.

Please call if you have any queries.

Kind regards,

Robert Steventon
Civil Engineer

ARUN DISTRICT COUNCIL A/113/19/DOC



From: Mark Goodechild 1

Sent: 06 September 2019 16:07

To: I
Ce: 'Wayne Stutchbury' IEEEEG—— ~ichard Sloman |

Daniel Burton
Subject: FW: Planning Consultation on A/113/19/DOC - Angmering site

Dear Robert,

Please see below for an email from the local authorities drainage consultant.

Regards
Mark Goodchild

Architect & Director

Please Note: The information contained in this email is confidential and may be legally privileged. If you are
not the intfended recipient, you must not read, use or disseminate this information. If this email has been sent
to you in error, please delete all copies and any attachments and please also inform us by return email and
we will ensure that your details are removed as applicable. Although this email and its attachments are
believed to be free of any virus or any other defect which might affect any computer or IT system into
which they are received and opened, it is the responsibility of the recipient to ensure that they are virus free
and no responsibility is accepted by Nye Saunders Ltd for any loss or damage arising in any way from
receipt thereof.

From: Admin Dept. JEEEEE

Sent: 06 September 2019 13:28

To: Mark Goodchild G ich-rd Sloman

cc: Daniel Burton R < i~ Dert. I
Subject: FW: Planning Consultation on A/113/19/DOC - Angmering site

From: Andrew Wood <Andrew. . Wood@arun.gov.uk>
Sent: 06 September 2019 11:03

To: Admin Dept.

Subject: FW: Planning Consultation on A/113/19/DOC

Attention Richard Sloman,

ARUN DISTRICT COUNCIL A/113/19/DOC



Please see additional information request. Please do negotiate directly with Laura Gibbons ADC Drainage Engineer.
Contact details below. Thank you,

Andrew Wood

Andrew Wogsd MRTPL | Senior Planning Dificer, Planning Deparbment, Arun Districh Counch |
Location: ist Flogr, Arun Civig Cenire, Maliravers Road, Littlehampton, BN17 5LF
internal: 37768 | Extarnal +44 (Q) 1903 737768 | E-mail andrew weod@arun.gov, uk

Visit Arun's web sita st waw arun, g

o

From: Laura Gibbons <iaura. Gibbons@arun.goy, uk>

Sent: 05 September 2019 10:37

To: Planning.Responses <Pianning. Responses@arun gov.uk>
Cc: Andrew Wood <Andrew Wood@arun.gov.uk>

Subject: RE: Planning Consultation on A/113/19/DOC

Engineers Comments Regarding Condition 9- surface water drainage design

1.

10.

11.

Groundwater monitoring was undertaken and recorded groundwater to shallow depths of 0.43, 0.66 and
0.89mbgl. It is accepted that the results from WS1 and WS2 should be used for the surface water drainage
design as they are relevant to the areas proposed for infiltration. It is not clear what the maximum recorded
groundwater level was at each monitoring location respectively. Please can this be confirmed.

Infiltration testing was completed at one location and gave rates of 5.13x10”-4ms”-1 at 0.9m depth. This is
deeper than the highest recorded groundwater levels and the scarcity of infiltration testing is of significant
concern. We would have expected at least one further infiltration test, ideally two further tests at the
proposed location and depth of infiltrating structures.

Please can an impermeable areas plan be provided that clearly shows the impermeable areas draining to
each surface water drainage feature.

The filter drain is inadequate. Maximum modelled water depths are nearly 1m. This clearly will not be able
to be contained above maximum recorded groundwater level.

From looking at cross sections it also appears that the filter drain will be on a slope, please ensure this is
accurately depicted within calculations.

Please provide evidence that a resin bound surface with open surface course asphalt is permeable. We have
significant concerns over the permeability of this type of surface now and over the design lifetime.

A permeable liner should fully wrap around the sub-base of the permeable paving areas.

Please confirm material specification for filter drain. All sub-base material should be no fines.

Are diffusers to be used to disperse surface water into permeable paving subbases? Please provide
construction details and locations of these if so. Diffusers should be located 5m from buildings, therefore

the use of permeable patios to receive roof water is not acceptable.

Catchpits must be provided upstream of all connections to permeable paving. Please ensure the location of
rwp, catchpits, and connections to permeable areas are clearly shown on plan.

Please provide invert levels and cover levels of all inspection chambers, manholes, filter drains, etc. Please
also ensure that finish and formation level of permeable paving is clearly provided on plan.
5
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Comments Regarding condition 10- discharge of flows to watercourse
It would not be appropriate to approve condition 10 whilst the surface water drainage design is still being revised.

Comments Regarding condition 11- SuDS maintenance manual
It would not be appropriate to review the adequacy of the maintenance manual whilst the surface water drainage
design is still being revised. | will provide comments once the details of condition 9 are agreed.

Regards,

Laura Gibbons, MEng, GMICE
Enginssr {(Drainage & Coastal}

Maltravers Road, Littlehampton, BN17 5LF
Internal: 37818 | External: +44 (0) 1903 737818 | Fax: +44 (0) 1903 716018 | E-mail: laura.gibbons@arun.ooy.uk
Arun is Working in Partnership with Chichester District Council
Visit Arun's web site at hibod///www arun. gov ok and www chichester aov.uk
N
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From: planning. responses@arun.gov.uk <planning. resporses@arun.gov.uk>
Sent: 02 September 2019 11:06

To: Land Drainage <Land.Drainage@arun.zov.aik>

Subject: Planning Consultation on A/113/19/DOC

To: Engineers (Drainage)

NOTIFICATION FROM ARUN DISTRICT COUNCIL
TOWN AND COUNTRY PLANNING ACT 1990

APPLICATION NO: A/113/19/DOC
Registered: 22-AUG-19
Site Address: Crete Nursery Dappers Lane Angmering BN16 4EN

Description of Works: Approval of details reserved by condition imposed under ref
A/178/17/0OUT relating to Condition Nos 4 - external lighting, 5 -
construction management plan, 6 - road safety audit, 7 - visability
splays, 8 - footway, 9 - proposed surface water drainage, 10 -
discharge flows to watercourses, 11 - SuDs system and 13 - future
access & management of any watercourse or culvert.

The Council have received the above application to discharge conditions. | shall be pleased to
receive any observations you may wish to make in respect of those conditons relating to your
field of expertise.

Llick here 1o view the Discharge of Condition application

Glick here 1o view conditions on origingl application - glick on decision {ab

6
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Should you have any comments to make, these should be sent by replying to this email by
16th September 2019.

www arun.gov.uk/slanning

Please be aware that any comments you may make will be available on our website so please
do not insert personal details or signatures on your reply.

In the absence of a reply within the period stated, | shall assume that you have no observations to
make.

The officer dealing with this application is Andrew Wood who can be contacted on telephone number
01903 737768.

Thanking you in anticipation

Planning Case Officer
Arun District Council

hits./ (www srun.gov.uk
DX 57406 Littlehampton
You can view Arun District Council’s Privacy Policy from hitis:/dwww srunpoy viprivacy-policy

Important Notice This e-mail is intended exclusively for the addressee and may contain information that is confidential and/or privileged. If you are not the intended
recipient {(or authorised to receive it for the addressee}, please notify the sender and delete the e-mail immediately; using, copying, or disclosing it to anyone else, is
strictly prohibited and may be unlawful. Any views, opinions or options presented are solely those of the author and do not necessarily represent those of Arun District
Council. The information in this e-mail may be subject to public disclosure under the Freedom of Information Act 2000, therefore we cannot guarantee that we will not
provide the whole or part of this e-mail to a third party. The Council reserves the right to monitor e-mails in accordance with relevant legislation. Whilst outgoing e-mails
are checked for viruses, we cannot guarantee this e-mail is virus-free or has not been intercepted or changed and we do not accept liability for any damage caused. Any

reference to "e-mail" in this disclaimer includes any attachments.
1111332221331 321111111111111T313T1111T1I1T11311T1I1111111T1I11T1211111118

it/ femany srun Loy ik
DX 57406 Littlehampton
You can view Arun District Council’s Privacy Policy from hitos://wew.srun.gov.ui/erivacy -podicy

Important Notice This e-mail is intended exclusively for the addressee and may contain information that is confidential and/or privileged. If you are not the intended
recipient {(or authorised to receive it for the addressee}, please notify the sender and delete the e-mail immediately; using, copying, or disclosing it to anyone else, is
strictly prohibited and may be unlawful. Any views, opinions or options presented are solely those of the author and do not necessarily represent those of Arun District
Council. The information in this e-mail may be subject to public disclosure under the Freedom of Information Act 2000, therefore we cannot guarantee that we will not
provide the whole or part of this e-mail to a third party. The Council reserves the right to monitor e-mails in accordance with relevant legislation. Whilst outgoing e-mails
are checked for viruses, we cannot guarantee this e-mail is virus-free or has not been intercepted or changed and we do not accept liability for any damage caused. Any

reference to "e-mail" in this disclaimer includes any attachments.
1111332221331 321111111111111T313T1111T1I1T11311T1I1111111T1I11T1211111118
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AN AW
Civil Engineers & Transport Planners

Thorogood House
34 Tolworth Close
Surbiton

Surrey

KT6 7EW

Laura Gibbons

Arun District Council
First Floor

Arun Civic Centre
Maltravers Road
Littlehampton

BN17 5LF

Our Ref: 191183

02 October 2019

Dear Laura,

CRETE NURSERY, DAPPERS LANE, ANGMERING, BN16 4EN

Thank you for your response to our letter, we have considered these items and have provided further
responses below.

1, 2, 4 Having reviewed the information previously provided to you, it appears we may have provided
some misleading information in respect of the location of the infiltration testing. We previously
referred to the infiltration testing being carried out close to WS3, when we should have stated
WS1. In actual fact, the infiltration test was carried out in TP1, as identified on the attached
location plan; apologies for any confusion this may have created. With this in mind, we are
confident that the on-site testing, supports the detailed design we have prepared.

During the on-site soil investigation, the geotechnical engineers found the ground conditions to
be consistent across the site. Accordingly, they took the informed decision to only undertake
one percolation test. As the soakage test was undertaken adjacent to the proposed filter drain,
this procedure is fully in accordance with BRE365. In this scenario and on a site of this size, it
is not uncommon for one soakage to be undertaken.

6,8 We are slightly confused as to why you believe Type 3 sub-base is not a permeable material.
Type 3 (DfT Type 3) material is commonly recognised and used as a permeable sub-base
within SuDS compliant designs. It is listed as a suitable material for permeable paving sub-
base in CIRIA C753 Table 20.13, as well as being referenced as a suitable sub-base by the

LANMOR Consulting limited
Registered No 5501743 England
Registered Office: Allen House, 1 Westmead Road, Sutton, Surrey, SM1 4LA
ARUN DISTRICT COUNCIL A/113/19/DOC



MCHW Clause 805. With this in mind, we would be grateful if this could now be confirmed as
an acceptable sub-base.

We have enclosed BBA Agrement Certificate 18/5548 for the resin bound surfacing proposed.
The British Board of Agrement are accredited as the industry leaders in independent testing
and we would hope that the attached, detailed certificate will provide you with the reassurance
you require to accept this material.

9 CIRIA report C753 does not state that diffusers must be 5m from a building. Susdrain / CIRIA
have published guidance on the use of SuDS close to buildings, copy enclosed. The guidance
recommends a ratio of impermeable area to base area of less than 10:1. For the proposed
permeable paving the ratios are between 1.5:1 and 2.6:1. The maximum depth of water in the
sub-base is between 50mm and 182mm which again is less than the 300mm in this guidance.
Therefore, we consider the proposed permeable paving with diffusers, in the locations shown,
to be acceptable in this situation and ask that you reconsider your position on this issue.

Although, we do not believe that the proposed roof finishes will generate a silt run-off that
would necessitates the use of catchpits, we are happy to provide them to alleviate your
concerns and will add these to the drawings.

Given our responses above, please could you confirm that the proposed filter drain, Type 3 material
and diffuser boxes within 5m of a building are all acceptable and we will update our drawings with the
other items.

Please call if you have any queries.

Yours sincerely

Robert Steventon

Enclosed: Site Investigation Plan
BBA Certificate 18/5548
Using SuDS close to buildings

191183 2
Crete Nursery, Dappers Lane, Angmering, Bn16 4en
ARUN DISTRICT COUhﬁ?NOZé?(/fBCer 20 19
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APPROVAL
IRNSPECTION
TESTING

Clearstone Paving Lid

-
C
!

Unit 5A, Valley Farm Business Park

Reeds Lane D SmO]  Wcertiicanion
< —~ TECHNICAL APPROVALS FOR CONSTRUCTICN
SOvers Lommon

West Sussex BNG 9iQ

Agrément Certificate

18/5548
Product Sheet 1

titicate Product Sheet!’ relates 1o

Clearbound, a resin bound aggregate surfacing syster
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>
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-
3
O
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D
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UV resistance, for use as a suface

stic driveways, patios, free

}
i

with enhanced

carparks, low speed ac
frafficked areas.

h

(1} Hereinafter referred to as ‘Certificare’.

CERTIFKCATION INCLUDES:

® factors relating fo compliance with Building
Ic

o
re applicobie
f

paei
o
8]
(e
L:..
=
=0
2 g
<
<
0]
@

» {actors reloling o odditional nonregulatory
information where applicable

i dently verified technical specification
® nt criteria ond technical investigations
® siderations

® guidance

® flance of production

s formal threevyearly review.

KEY FACTORS ASSESSED

Strength and stability — the sysfem hos safisfactory resistance to the loads associated with vehicle

and pedastrian fraffic conditions for which it is designed {see seciion &},
aracteristics — the system has satisfactory slip and skid resistanc is resistant o wear {see section 7).

Surface characteristic e system has safistactory sfip and skid resis ant o wear | ]

inwater drai — the system can be designad o have sutficient rainwate . to eliminate
Rainwater drainage — the system can be designed fo have sufficient rainwate n
sutface ponding {see section 8).
Durability — when used in the opplications described in this Certificate, the syster refain its infegrity and have o
service life in excass of thot of o fraditional asphalt suface course. Rainwater diainage con b i srovided
that & maintenance schedule, including regular suction cleaning and sweeping, is implemented 0l.

The BBA hns awarded this Cerhilicals 1o the company nomed above for the sysiem described herain, This system
has been assessed by the BBA os being Bt for its intended use provided i is installed, used ond moiniained os set
out in this Certificate.

3 behalf of the British Board of Agrément

Dote of Birst issus:. 28 August 2018 Foul Valentine Claire Curlis-Thomas

Technicol Excellence Diracior Chief Executive

Page T ot /
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in the opinion of the BBA, Clearbound, if installed, used ond maintained in accordance with this Cerificate, can
satishy or contribute to solisfying the relevant reguirements of the foliowing Building Regulations {the presence of o UK
map indicates that the subject is related 1o the Building Regulations in the region or regions of the UE depicted):

#%,  The Building Requlations 2010 (England and Waoles] los omended}

Requiraments  H312) Brainans obpoved areas

@ The suslam can s dise satiorioboimnter hom paverient s tod e miseihe fek of
ponding, See secion 8 of his Cenficale.

Requiremeant: M1 Acrers o o Gse o Bulidingothet thonidwellings IV olume 2

Requiraments: M7 Arcussio exiensions 1 buildings ather than dwellings

Requirarment: -MA{EHRG) Arcass io and tse ot butldings Volume | Bwelings

oot The systam s suilahle For Ussasoaudaea s Sl
secessio dhellings ond bulldines ohher i

Regulation: 07 Matenals and warkinanshin

Coniment The susham s aeceniobls. Se |

g The Building {Scotland] Regulations 2004 [ns amended)
‘::Zj 1

Raguiahon. SE132) Durabiling, workmanship and flness af materials
Clibiant: The sysham can eaniibuie o o sonsioction sollshing s Reculation. See sections 2and 10 ondithe
tnstodlation poit ebibls Ceificate
Reiilation: 12 Building standards applicable ts consructinng
Skeirdsd FD, e ind i seineinrcsss
Cotiiont: Thw Syl wilbeontibule o o i andard with reiarence toclaises
/ Gz 9 LoD et 2 e
Standornd: 38 Sarfdrewaksr Sicinngs
Clibiant: Thw syskam will canirbule *o st Wk firom(me s Stondined
with selerence o cic i vl ol 2 Sar; sechion S obihis Cediical
Starsid: 4 Aecess to Billdings
Comtrant ,s?c o il coninbute owarde complionee with s Stondead with ileiencs o coise 4 1 e
| althis Cetfeale
Sinaid: b : SFoF st mbw
et con ron' oule i Yieahn
oie witzonibuie 1o :cnsfru |
fegidation: = 2 Building stondords vpplicaple fa convarsions
Comiment All comments given for e

cain eh j

pical Handback NG Bomesticl:

1 The Building Regulotions (Northern irelond] 2012 las amended)

Requlation: 23 aliavithil - Rilness b materinlsiand wmkmmship

Comment the sysham b orcepioblel Sea sention 10 mnd the insialiofion paitor this Cerlionle.

Begulatian: - 82(cHb) Raifnwitr fira-r‘cge

Commart: The dystom wdll contibiols o the dissiontion ol iainweler finm povement grens and minimise dhe sk of
ponding: schion Bt k,emf ot

Fegulalion: 237 Facilities and accsss Tor ths Fire and Rescue Service

Begulatian: i 91 Access and use

Begulatian: 92 Access foexiensions

Commart: Ihe ydtem vl coniibiole to ealishying the ielevnnt fentiemants bne ehicdlar and non vt

e ;fm g hoedsianding aieds i these Roculations: See seciion A 1 of this Cediteate

Construction {Design and Management] Regulations 2015
Construction {Design ond Management) Regulations (Northern Ireland) 2014

Informotion in this Certificoie may assist the dlient, designer {including Principol Designer} and contractor {including
Principal Contractor} to address their obiigqfians under these Regulations.

Sse section: 3 Delivery and site handling of this Certificate.

(8]
Page 2 ot /
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NHBC Standards 2018

in the opinion of the BBA, Clearbound, if installed, used and maintained in cecordunce with this Certificate, can
satishy or contribute fo satisfying the relevant requirements in relation to NHBC Stondards, Chapter 10.2 Drives,
paths and landscaping.

1 Descriphion

1.1 Clearbound is o rasin Oound surface couise s /sfe n comprising a two-component, solventfree, co

polyurethane binder Lnd fine and coarse 5 and 10 mm sized aggregates.
1.2 Other components which may be used with the system, but which are outside the scope of this Ceriificate, are:

{
-u/

slip resistance may be requirex

» glass grit, broodcast onto surfoces where additional s

® cafalyst which may be mixed with the binder to reduce curing times, if necessary.

2 Manufaciure
2.1 The binder camponents are manufactured using o baich process.

As part of the smant and ongoing surveillonce of prr‘adu(‘

e agreed with the manufacturer the quality control procedures and product testing to be undertaken
¢ assessed and agreed the quality control operated over batches of incoming materials

9]
O
9
Q
O
D
¢
n

& monitored the production process and verified that it is in accordance with the documente

= ovaluated the process for management of nonconformities
® ipment hos been properly fested and calibrated

lance

iy out the above measures on o regulor basis 1‘hrough o surveillan
d gquo & being mainiained.

ity contiol operated by the manufacturer ar

3 Qeiwery’ and site handling

sitificote holder hos iaken the res i-(::-m" of classifying and labzlling the binder componenis under the CIP
K:—xow’u jon (ECJ No 1272 / 2008 on the rfvss'f,'col'ion, labelling and r:)(ﬂ,r\oo:rm of subsiances and mixtures. Users
must refer fo the re 5

evant Sofety Data Sheet(s).

echnical investigations canied out on Clearbound.

= C
; ¢ ’: b
iy mﬁfckecﬁ car~p0m5, ow speed access roods and 1;9,'“:::\/

ways, potios, ree pits, pedeshian areos, light : '
ed areas
4.2 Clearbound is designed incorporating a blend of fine aggregate, and either a 5 mm coarse aggregate or 10
3 ggregaie, anag eiiner a 2 mm coaise agg
mm {for free pit use only}. The Chox(e of aggregate type will depend on sitesspecific details, including location and
confractual requirements for polished stone value [PSY), texture depth, colour, !OOI'OoH“y and any © ,Hwe.f properties.

i

4.4 The systern can be used as part of new or mainfenance pavement consiruction.

5 Practicability of instollation

ed only by contractors approved by the Certificate holder, using conventional equipment for

he system is fo be instal ; \ c g
the mixing and application of the system {see the Insillaiion part of this Cartificate].

{7
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& Strength and stability

Resistonce to permanent deformation

o

ey
e with PO 6691

6.1 The sysiem has - 1ce fo rut rate and ot de
A

2015, Apy spendix D , Table .2 it is suitoble f‘ i heavi

ied as Type 2 in oc*"oro’cy
requiring very high rut 1

Tensile bond sx‘reng?h

6.2 A visual inspaction of existing sites ¢
addition, laboratory festing fo TRL Report

confirmed satisfactory tensile bond strength to both asphalt
provisions of this Cerfificate.

no significant defects Tho ated to de‘bonding.
% J, on a control sef, nd CYLE‘! heat o g@mg and water soak,

and concrefe w installed in accordance with the

@

Erosion index

significant e{eb that could be related to wear such as fi d
JQ‘? fion, laboratory testing in occordance with the BBA HAPAS C/u: delines for

~ 7

Surfocing for ouﬁﬁr\g at 45°C resulted in an ercsion index of k

6.3 A visual inspectio
|ihg OF ngyem
Assessment and C

[PV

o]

Chemical resistance
5.4 When tested in accord
spilt on road surfac

avoid staining and cor

micals fikely 1o bo

: !v%ﬁ the :m has a good resistance foc
g areas, such o it or petrol. An\/ spillages must | c
sminction dus to the permeub ure of the surface.

SO0N Gs PO

7 Surface chorackeristics
Skad cmd slip resistonce

stance 'pnor to trafficking) measured in
s applicable to both vehicu
rh!s con inciease fo 40 dependm

ce with TRL Report 1.
'nf‘mre ’*Hraiﬁoi

i
S Iolile]
AL A

by

measuiemenis of greater
#

nsidered suitoble in applico

ied by the aggre

8 > ype (]"d expectad h’fjf"( king. Appropr
d in areas ware risk of slipping by foot, or skidding b\/ vehicles,

7.2 Refainad skid resistance is
election must therefore be consi

Surface ’{exa‘ure

o oTa N T . ;
ance with BS EN 13036¢-1 1 2010 indicates that texture depth
i ' ' i f ' . Al
he texture depth for 5 mm oggregate is =2 0.7 mm. The system is
required.

liry reshs conducted in oceordance with BS BN 1269710 - 2004

7

he aurface course into the pavement substiote thersby reducing or

Test Methed Parameter measured Results
5 mm 10 mm
Permeability Permeabilit!
1103 m.ch
[RAVARG AN
0.402 0483
0.193 0.296

(1) Mean of two resulis. Tests were carried out on 100 mm diameter cores.

¢ Maintenance

1 ode o moinioin the permeabiliny of e suface it must be cleaned periodically using a pigssure washer or g
ies g i
200 Y sweeper fited with waler isting and vocuiming equipment,

e

10 umbshiy

csince 1998 and v st verne ol indicate thot the sudem i
§J : Whan use | tion oreos, i "‘.T:\/ fftickedt

i i i
car pw ke low speed access oads and q : szecii oreas, the sysiam will hove o senvice e i excess of

Gonventiongl Osxphgii' surteci
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11.7 Ambient and pavement surface temperaiures, along with relative humidity, si i
the weather is variable, during the insfallation process. Insialiation shauld not ;M-roc:
® the relotive humidity is outside the range of 30 to 85%
e ihe surface L.nperoture is less than 3°C above the dew point of the measured air tfemperature and relative humidity
# the operafing femperaiure and road suiface femperature and/or air femperature is outside the range 10 to 30°C.
11.2 The Certificate holder is respornsible for fraining and monitor ing their approved contractors fo ensure the system is
instatled in accordance with the BBA Agreed Metho od Statemert and this Cartificate.
11.3 The Ceriificate holder must be f\“QGU on the structural design and suitability of the pavement structure. The

; : it roinfall teaff ' cond i
base and binder course layers must fake info account the anficipated rainiall, fraffic loading, ground conditions and the
key factors assessed and identified in this Certificate,
11.4 Rates of spread will be dictated by the requited installed depths and the aggregate size. The minimur nominal
installation dvpfh for the 5 mm aggregate is 16 mm and for the 10 mm tree pit is 30 mm
12 Preporation
12,1 All imperfections in the s tte not acceptable to the Installer must be reinstated with a material approved by
the Purchaser in consultation with 'hv nst oiler
Ty N -~ i = L i -t - - - ) _ -
122 substrate must be clean, dry and free from ice, frost, loose aggregate, oil, grease, road salt and ather loose

: ; PR Al Ao £ o

matter which may impair the adhesion of the systern.
12.3 Whean used on o concrete surface, Apolic A1408 primar must be applied in occordance with the manufacturers
instruction
13 Application
13.1 The binder componenis ond catal ed packs. Ports A and B are mixed iogether a;sirag;
a dow-spead, highioique dill or\d pad cords, until o hemogeneous mix is achieved. A
atolyst moy be odded depending on the weather conmn ons. '1 he Centificote holder provides details of appropriate
quantities rejalive fo temperature
13.2 The mixed resin must then be added immediately 1o the pre-mixed aggiegate and placed in a mechanical mixer
and mixed {or a minimum of 2 minutes, or until homogeneous.
12.3 The mixed material is immediately spread evenly across the surface to the required depth using o screed box or

inished with a hand trowe

3.4 ce is fin
13.5 Glass grit is broadeast onto the surface a
14 Aftercore

he system must be allowed to cure. During the

1

A

5 Repair

area must be cut ba
with this

ny Gamaged
C

accordance “ertificate

ck to firmly-bound material and re

or lightweight powered finishing foal.
t this stage of o minimum spread rate of 100 g-m?.
curing period no disturbance or trafficking is permitted.

arial ed in

placed with material mixed and |

16 Tests

asts were conducte sles of C

e

® tensile charoc
— control
— yv exposure (400 mj-m~7af 50°C, 10y
— heat aged at 70°C :ior 28 days
— water soak at 23°C far 7 days (includ
» scuffing resistonce
® skid and slip resistance
# texiure depth
e erosion index
® iesistance to permanent deformation at 60°C

ARUN DISTRICT COUNCIL A/113/19/DOC

Claarbound, inc

to gefermine:

uding the

ware assassed

(.\

earrs

Page 5 of 7



& ¢
) =
2 2.2 -
2 5 B U = @
— Pl — o Pasdy
o += e o &
5 5 of -
. e e
o (. @ = £ o
RO S
% 3 EO > O & .
o= - 5 & = 2. =
- = & SF 3
9] C ¥ nro . e} o=
- o Wy m.m @ @] Ry o]
o oo D5 o > & ~
jued , < W S 9 Nz
= 22 -0 D = & 3
@] @ i @ A P m.«, ©
O =G 2 c v o5 o3 g
S C g =L 2 >
e = Y T > = e —~
= - 5 &% = s 3 ks
e} = & [afj 4 $ ~<Z ay
) o5 a0 g
= LooER 20
- = T » @ e
5 S o= =
— - S5 o © o= =2
M b == Q > 0 =2 _
o £ 8= @y S
S G 3z © 3 Lo
SR e I £ 2
o 5 HOET A 2
2 o e T 5P X
o s = & = e .y =
o ol e O =B 3 fs
@ b DR b P W .
» = = 0 -~ v
e 2 = [
o < = 2 >
e 28 H =2 M
4 = LIz - ol
@ & O Pt - g 2
>~ . S o0 O S5 &3} W =,
> {C = B o =R D
(@) o O == & = = =
_ = ImUC =< oo R T A T
[@] ~ [ -
- Do = 22 S % g B
PN ool . e : 7
L = ol oT 2 oo O
< O ¥ = = & C . s} o
@) > 5 J 3= - o= 5 9] = T
A =52 &= ,0u P B
s 3= 3y Ty
o = D © s N L e )
5 =£L 28 55T SR
. S @3 = [ S 5
o e g = [ < = -
! o %) [®] 83 ;oW
g & o2 C ¢ & o O oy 8
P Z e fO © = o M
= = o o 5 S N
5 O = o > = & [ORERN
o0 (] D o == 7 3 & o
o &) = 06 = o o=
w O = w 2 20 [ - =
& L cE T e 2Dz ¥ ¢ > =
o0 ) > % @ o E oo - ~ = [ 3
o r_HJ VC -9 oo o B e} vz =
e =t ¢ 9 50 - e s o R
A0 - @ 9= - [ R S [S) > —~
N ™~ I} & [0TSR A U & A |
> . = ﬁA O 0O O - = Py “ e} 73
5 0 a & 00U O #8580 Cmy g3 1L o @
e e = Y W= =X ) ¢
= 5 o dw 2§ 2z EE Lo ¥g o5 2 =
14 b 1% - ol — Ll = L/ - - =N ~a -~
O s 5 2 wE B Y B2 . e Q98 8 g
& o™ o 5 - £ 22 =38 = QO T ¢ R 7
NGRS vm = - 55 I I s S & N O = R
~ B ' o2 LT — o ay <= %]
_ - - B £ E LT 58 5% = ~Ne g O &
= 5~ 5 3 - 5 o ] R R :
5 S & ST £ L o wEg sz e o & T8 n 8
pelir e B o £ > Y 83 Qg S N
=z © ISR , —_— = B~ O 3 e = GRS muw/ _,_ /mJ b (8 w O
= S ~N o & = 8 &5 ¢ 0 W oo B« ™S9 x O )/7 PO TR g
=i o— R = 4 oy ot = L5 el % = A © ! oo ¢ !
S50 . ,0810v3od 25 5E |EL 2, Fol T3 S5 e Y=
UoE s Lo = o 5 (E e s S 3 O TR 3 e @ N &L«
L T s ¢ T O - e & ¢ el R < e o
o 5 § T & C o O = R <t o D€ o
o 0 Y © ( Y 5 S B - p . c
= N e 2 0 — 8 @ & 8 £ 3 F 3 Lz = o B
5 Vs U E XL &= 2 (8] £ Q S S
[ = b ot . 2 L0
o o B L @ ¢ —5 N g mE 8 ST T I R
¥ i Qe Q i n.w N = O o <
P Mo M DN B » (2o BT SR Ys -« )
] @ 8 B @ e s i [SalNG a BES e BV SN

-

/

6 of

S

N

Page

ARUN DISTRICT COUNCIL A/113/19/DOC



@©
5 ;
@ 9] >~ [ @ ~ %)
- ] S @ n g = S E 5
= o = > i C 5 = S Z
E = 5 S £ £ = i I - 2. &
S5 [CREPNE = = o] O L oo DY
O} ¢ M) = e s —= O @ 7
- - ) B b - c = = 2D E U TS
z & w 8 Z © PN o "% = [ T
fnd et = -1 7 > ¥y ¥ P -
o] o T8 05 L @ = 5 2 w 80 )
g £ £ 2 o b g < S = LB o=
= G =N - o 2 & = ) = 8 % 0 o
= 3 17 Ay = o TR fad Sk P
3 & SO £ 23 S s afs
w D = I ¥ o9 o e - Yoo
— B oL &) -, == ~ = Pl oy 5L > O
[ = = S ™5 n > = < < 4=
¢l e gt el e = 5. [®] X oo >ouz
£ e - < [@ IR 2~ e ~. N - Pl = B
£ @ o > &= 9] ~ . 4 9 J D
= - Do 7 2. ° = < 5 @ =) N 2
o S SO e = o S U . § Egzci @
O = D o O O »n O 3 - 5 < L = o 55
=) L D = Z > O 0 O N = P S AN =)
Fan ] - D ) [ e SR I0) T 2 EE
4 Q% S 5om > k= IO Pt = o 7 o o= =
5 Lo & = £ = = a5 2 £ g Y50
~ =0 SN L - = .= Q 5 @ o & o< Y
[ = © O . [ 2 [SER=NRG R CIIEN
&} Y ] [O--N o] [8)] <O js & © oo o
= T o5 2 a2 RN < = A & O E o2
5 R 5 5 = = 50 N S0 8 &0
I -3 3 & W o L2 e 172} 3 - "~ P e I e
o} 0 L0 Qo= e ‘7 LD L = D B0 s
0] o205 - = To= & e = o] E0 550
© 5 n Q- o O [Oe o} =0 & co 3 Z
-5 O3 = = = 99 [0y B LS5 0F =
= D B c o= I S < & C o o s = O
[ IO R~ o (O o = N = = W/ e
& 975 = g T = O o = © ] = D g .o BB
@ Lo B =z 5 R = =R . £ 309052
£ 0 &, 2 T © o RS s - o & - pEw 2
> 55 <l O = 5 = k= £ R ST =
> 75 7 - U {4 { =y > 3 0 o]
= 070 (ORI - )] & ) O =
5 o C 5 2 D N N LSS
W\ 2} = A @3 ¥e o = 3 - P D ETO 20 ~
= > =] | S o s =
- = O o] : = R = [ RO! o} - Do 5.9 O
= - U.H kS w ¥ X W.A [ -~ "0 = (@] hn m Dl =
. oO%n O I [©)] > @ - O O H=Z2TE 8 m
| = 25 - = = == O 2 4 5= 07 &5
Y T Qo o b = OO 5 > = @) = = 5 0 .- NU
= S M s F P4 (OB B = I} o] & q
3 [T 2o . & e (o} 2] L = L g L4 -
@ oy 5 L . == c = = . IR R
= w20 SN o] o Q© - = o = He o N O 2
g D o [S I 2@ = @ = I 05
= P (V] 7, A a < X = <3 T ow» - O
= IO i = A > % . P L O
£ S O &5 © O L - . O = Q@ [0 e 2 D
@] [ S ol e = 5 = [N o o] Ty 2 o T
-5 0T ad ¥ Yy v 4 o= = & & Tas 0., 08
o = e 8o @ S e NG 2 T o8 LSBOw
0] SR - N NS W1 O E=el = . 2> = =< = LT FE
—= 5 c =5 ¥ =% o S s = O L 5 A= B >~
[e) b5 =92 2 0T 6 R ~ = Q P ST = 2 =
= =0 =2 > O N~ (L py O = LR = e SO
< mI =& £ v % = O =5 = O & g S =0
= SO D [t R S O £ )} B [0} == Q@ Q5 oaZ
> AR 5T - B 5 o= L =W o o5 s50OEC
q B O 0} [SE Y o 5 0 O = c 0 0
o} PO N 3 = > [®] [ep R = = o ST e H 5 T
~ u o L2 ;™ ; < o jO N O Y5 y e
o - S - = - N - = N .= Lo Los
- =y S 2 = ¥ o= T R 5 - ~0O =T o B gL 50
T O % o5 T % o @ z & O - i,
P 5 9 [ T o & L 3 T o g oo U
| 0 E ey 0 © = o # R O R R
5 ) T = = a O = w I o = @ = 1} QL O
[ Bt b [] -l o @ R = 5 O = A D 2
& 20 L9 3 = @Az o~ G 08 5 €9 C .
= o G == d < bl =0 It 7] T o XD | ] R~
= - o p 9] = O~ -~ P G, - Do
SRR G IR - O > L5 BN < & ¢ 5 7 © O o O
D 5 3D C . es LD s 0 0 2y B g0
& 0.0 2w £z - 28 = O Py &g - o2 Py o O
= L. D oam D = 3 o -
&) N, B 2 o UG e = = WD 5 = < O Y o) P mm T U R
-~ U D S v % - o = X c e = £ [OSTR7SP
o fﬂ = 0] 19 2] [ [ C @] @ L= ) 5 O 2 ¢
T 5 - o > @ C o = E S LA z o T Y T ) I TR
. o= O )= ol - X he] - Rl ©“=
> o~ =k m o< = O © ® ] o= 2 o £ 525 e
- 2 == L s O S s O =@ e =T s T
< o 5 g5 &= x5 0 n o= =0 & o= CE g 2 8o o
= 9 g 20 v S T 25 T e £ 0 ogo=0x
. ~ — . [ <70 o P & PO (O T SRS =y - - DO R R R O
I a0 N = a0 ] 2 DR o g YT = oL Y 5 ¢
5 @ = 63 o O L XA o 8 og T R =) & SRl )
- = o B o0 L= L T 2 YO EE oy e ST~ R & RS L o
W O =D - L 0 Do P05 o on 22 SRS T 0% 585 8 2 dfE
& R = 3 L Y S B2 o= = 0 R - ol o O
& = T 5.5 £ 28 Qe £ FE0w g B7 Eg= 282263
] 5 0 oo 2o eE 2L g To o ow 525, 2,8=3 Y200
sann (] & = O HE 3y o= - == )Y ome = Q5 @ (&} o < T, T & IR VR
2nee ) R 4 o = PEEEY jresd ) - = [ 5 L “oon © O LG b D O]
e I 3 [ SV S O B G B e LS S5 2 2 59 9 E o R
o o oL L =L e} 3 5 £ @O D5 o Cd g EBE5 30 o
&= > 0w O o @0 T @ N B O H 2 o= EE = o, = (S N o
< B N = O = P2 = [ T SR~ G R =7 R o e [ e
[ s += S = L = BT =~ 3 s ¥ 2 20D &€ 500
S Qoo = o R O = = =8 5o FoE 55 cC =5 52 S m
&5 { D X D = D] IS = ; — 9 Megp = =2 2 > T <L 25 B E &
— & =7 e A Ny & = 2 o BB o2 hE =4o o2 -z @ 2 E
R A D v o N g 4 0 & £ Do ¢ &% s o c Ee>
o3 o0 - T T o ® 9 © : S £F £ 858 88 6z 85 Q8 230%
&) o Yo & 0 oo D - W e e o 2.2 D
pass - @ & L3 @ 3 ® — 0 e D@ 8 @ et o= [e') mw - w{ = i
e e & o s —z203F

ARUN DISTRICT COUNCIL A/113/19/DOC



§ §d S LNy S N

NIRRT SRR 3 SO §

AN N AN

e o N § §§\‘§ RECE RN
L

%
Yt
A
W

7
e

Z.

Y )

S ‘1:\ \\k§ §\\k
T Bl SRS TRRS TR D
B

\\\\\\\\\\\\\\§

Ry

/////////////////////////”//////%
%,
%

In this Fact sheet Steve Wilson summarises the role of the designerin
overcoming any potential challenges related to using SubDS components that rely
on infiltration close to buildings.

%, /
3
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Steve Wilson is o Chartered Civil Engineer with
30  years’ experience of geotechnical
engineering. He has a Masters Degree in
geotechnical  engineering and has wide
experience of foundation design and
construction. Steve provided advice to the
former Commission for New Towns on
subsidence ond settlement issues with their
housing stock in the south east and this often
involved in the investigation and assessment
of subsidence and heave caused by trees in
clay soils {especiolly london Clay), He has
extensive experience in the design and
construction of infiltration drainage and has
investigated many soakaway foilures. He has
giso  provided advice on settlement of
foundations caused by water consolidation of
loose sand infill to Chalk solution features.

Il s hiaany
ATRRY RAIRAINANSE Y

Permeable pavements are a widely used SuDS
approach that can allow water to infiltrate
into the ground. They allow source control to
be included in dense developments. Similarly
rain gardens are one of the simplest ways of
retrofitting  SuDS  to  existing buildings.
However space constraints mean that both
approaches often need to allow water to soak
into the ground near to building foundations.

The Building Regulations state that “Infilfration
devices should not be built within bm of a
building or road or in areas of unstable fand”.
This is to prevent water that soaks into the

ARUN DISTRICT COUNCIL A/113/19/DOC

of foundations. Complying with this guidance
means that it often proves difficult for
designers to locate permeable pavements,
small basins and similar infiltration systems
close to buildings and the benefits of allowing
water to soak into the ground are lost
{groundwater recharge, water availability to
nearby trees, etc). Some SubDS methods such
as rain gardens do not have to rely on
infiltration to work, but will allow some water
to soak into the ground if they are not lined.
Similarly shallow tanks and permeable
pavements may be designed as leaky or
partial infiltration systems even on clayey
soils,

& N
Uniined rain garden close to building foundations

{deliberately filled for research)

Many designers do not realise it is possible to
override the crude rule of thumb in the
Building  Regulations with  appropriate
geotechnical assessment. In some instances
SubDS infiltration systems and unlined storage
systems {such as rain gardens) can even be
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located immediately next to buildings. This is
useful if disconnecting downpipes as it makes
the process easier and less costly.

However, allowing water to socak into the
ground close to foundations should always be
done in consultation with a Geotechnical
Adviser or Registered Ground Engineering
Professional’.

The “Sm rule” in the Building Regulations was
originally devised as a rule of thumb to be
applied to traditional soakaways that are
relatively deep in relation to foundations and
concentrate runoff into a quite small area of
ground. Many SuDS methods differ to the
traditional soakaway in that they are shallow
and act as a blanket or plane infiltration
system. They keep infiltrating water spread
out over a wider ares, unlike traditional
solutions. Also remember that in some areas
of the UK a traditional scakaway at 5m may
be too close to foundations, for example
where solution features are present in Chalk
{CIRIA 2002).

in 2002, as part of a research project by CIRIA,
advice was sought from the Department for
Transport, Local Government and the Regions
{DTLR) Building Regulations Division [now
Communities and  Local Government)
regarding the statement in the Building
Regulations that soakaways should be located
at least 5m from buildings. They provided the
following statement in relation to permeabls
pavements that allow dispersed infiltration
and evaporation of rainwater:

“As  pervious paving permits dispersed
absorption of rainfall it should not create any
problems with concentrated outflow of waoter
gathered over aon area but discharged at a
single point gs in the case of soakaways. If the
paving is combined with o storage system the
outiet must be at a sufficient distance to
ensure that discharged water does not impair
the stability of any building. 5 metres is given
as o guideline, if foundation details and

=i September 2012
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geotechnical dota are available to show that o
shorter distance is safe then it can be used.”

it is clear that the “5m rule” was intended to
he a guideline and that infiltration or unlined
attenuation can be allowed closer to building
foundations If it can be demonstrated that it is
safe to do so.

A}
Permaabiep
house foundations

Further eavidence that rainwater can be
aliowed to soak into the ground close to
building foundations is given in a response 1o
an appeal made by an applicant against the
enforcement of Requirement H3 in the
Building Regulations. The Department for
Communities  and Local  Government
considered the possible effects of rainwater in
foundations and concluded that distributed
rainwater soaking into the ground will reduce
the risk of saturation and erosion {Appeal
against refusal in respect of a 5 bay aircraft
hangar port -DETR, 1898 Reference
45/3/125).  As part of this assessment they
also considered the risk of collapse without
warning of the structure. Where there is the
potential for this {eg where solution features
could develop unnoticed below the surface) a
rigorous gectechnical assessment would be
required even a normal soakaway located 5m
from a building.

Well-designed shallow SuDS that are at or
close to the ground surface are quite different
from traditional soakaway drainage. They are
designed on the principle of source control
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and the roof area draining to these SuDS
features {or area of hardstanding} should not
be that large compared to the infiltration
area.

A traditional socakaway will typically drain
between 30m’ and 300m’ of impermeable
area to every Im® area in the hase of the
soakaway {ie a ratio of between 30:1 and
300:1).  SuDS features close to buildings
should normally be designed with a ratio of
impermeable area to base area of less than
10:1 and the depth of the stored water should
not be greater than 300mm. Thus the flow of
water from the base of the SubDS features is
much less concentrated than in a normal
soakaway.

A traditional soakaway will have a ratio at the
higher end of scale where it drains a road or
several houses. Therefore it is a concentrated
point source of water in the ground and the
height of these types of soakaways means
that water also flows out sideways. As a
result the risk of water affecting the soils
under shallow foundations can be quite high if
the soakaway is located close to buildings.
Because infiltration from a plane feature is
much more dispersed, has a shallow height
and has a short retention time there is less
potential for flow to occur laterally in any
significant quantities.

it is possible to analyse water flow into the
ground using computer programmes. This is
known as numerical modelling. A model of
water flow from a SubDS permeable pavement
that was constructed close to foundations is
shown in Figure 1. The water flows vertically
{shown by the black arrows)} and the velocity
is low until it meets the groundwater table
just below the foundations.
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Freeman et al {2002) identified the most
common causes of settlement or subsidence
to buildings. Those that can be associated
with infiltrating water are listed below:

=i September 2012
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s Erosion - soil can be washed by infiltrating
water into open features such as broken
pipes, gullies, joints, solution features or
faults. Water flow through the ground on
its own does not wash soil particles out -
the particles need somewhere to go.
SUDS will not cause erosion if there is
nowhere to wash soil particles out to.

IR

DN

Figure 1 Numerical mode! of water flow from a
SulS permesble pavement

= Settlement of filled or loose ground by
water flow {made ground or infill to
solution features'). This is most likely in
fow density material with high void ratios.
it is less likely to occur in well compacted
or dense fill, especially where infiltrating
water is spread out.

s {Collapse of mine workings and natural
cavities — this can be caused by infiltrating
water,

¢ Soil softening - clays in particular that can
be softened leading to reduced strength
and increased settlement. The effects on
slope stability may also need to be
assessed if the foundations are close to
the top of a slope. Softening of clay soils
will occur if the moisture content
increases, Clay has a very low
permeability and in normal circumstances
the softening caused by water doss not
extend to a great depth. For example this
normatly occurs for 200mm to 300mm or
so helow the surface of clay with a
perched water table above it.
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Softening of clay soils next to broken
drainage pipes has been reported.
However in these cases the pipe has been
located very close to the foundations and
most of the runoff from every rainfall
event from a large drained area {typically
at least half of the roof of a house} has
been coliecting and standing in contact
with the clay for a long period of time.
This is different to shallow plane
infiltration where the water is soaking
into the ground at around 300mm to
400mm depth and the foundations are
typically at feast 1m below that. Most of
the rainfall in a correctly designed plane
infiltration or attenuation system will be
heid in the shaliow surface soils or blocks
and will evaporate. Thus there will be
limited softening of clay at depth and it is
not likely to affect the foundations.

Variations in groundwater level — this
relates to a loss of bearing capacity in
gramiar soils where the groundwater
level increases. Groundwater mounding
{an increass in water level} can occur
below soakaways. This rarely happens to
any great degree under normal small
soakaways and is even less likely to occur
below shallow plane SuDS, again because
of the dispersed nature of the water
storage and the effects of
evapotranspiration.

Shrinkage and heave - clay soils that are
desiccated {dried out} can heave when
the moisture content is increased or the
soils can be dried out by trees for example
and cause subsidence. Heave is generally
only a problem where trees are removed
prior to construction of buildings.

Swelling occurs when a clay soif has a
suction in the soil pores that draws water
into the soil and it increases in volume.
Swelling only occurs in response to
suction pressure, ie the clay must be dry
and below its equilibrium moisture
content, or where soil overburden has
heen removed {eg heave in basement

& a
o e
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excavations). Clay at its natural
equilibrium  moisture content will not
swell signifcantly. Heave is normally a
major problem when trees have been
removed from a site prior to constructing
a building.

Thus water from small rain gardens or
similar features will not cause swelling
over and above that which occurs over
the naturai cycle. The water from shallow
plane SuDS will actually reduce the soil
maoisture deficit caused by trees and
potentially reduce the adverse effects.
Where rain gardens are located in areas
already affected by trees they may
reverse some of the shrinkage that has
occurred. This may cause some heave of
the foundations, but again because of the
dispersed nature of the water the effects
will not be concentrated locally at one
point. Instead any effect will be uniformly
distributed over a wide area. This reduces
the risk of cracks occurring in the building
due to localised differential ground
movement.

For adverse effects to occur as a result of
water soaking into  the ground, the
foundations also need to be of a form that can
be affected (for example piled foundations
are likely to be far less susceptible to any
adverse impacts of infiltrating water, if at all}.
Permeable paving that only collects and
drains rainwater falling directly on it can be
used against any building providing thereis no
point source of water from any other
impermeable surfaces connected into it.

The “5m rule” in the Building Regulations is a
suideline and many designers do not realise it
is possible to averride the crude rule of thumb
when using shallow 5uDS infiltration systems
and unlined storage systems {such as rain
gardens). The problems caused by large
volumes of water from relatively deep point
soakaways are not likely to occur with shallow
SuDS draining small areas and with
appropriate design and assessment they can
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be located closer to buildings than 5m. This is
useful if disconnecting downpipes as it makes
the process easier and less costly.

DETR {1998). Requirement H3: Appeal against
refusal in respect of a 5 bay aircraft hangar
port {Ref: 45/3/125)

Freeman T1, Driscoll RMC and Littlejohn G5
{2002). Has your house got cracks? Second
Edition. BRE and ICE, Thomas Telford
Publishing, London.

Her Majesty’s Government, {2010). The
Building Regulations. Approved Document H.
Drainage and waste disposal DTLR, London

CIRIA {2002}, Engineering in Chalk, CIRIA
Report {574,

" & Geotechnical Adviser is defined by the Site
investigation Steering Group as a Chartered
Engineer or Geologist with a minimum of 10 vears
post charter experience in geotachnical
engineering {5 years acting as a gectechnical
specialist).

The Register of Ground Engineering Professionals
is administered by The Institution of Civil
Engineers.

"solution features are commaon phanomena within
Chalk areas. They are formed by dissolution of the
Chalk as a result of chemical weathering, probably
during the Quaternary period. This rasults in
sinkholes in the chalk surface or pipes within the
chalk mass. These features are often infilled with
soft or loose materials. {For more information see
CIRIA, 2002).
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