“The Impact of Surface Eﬁd Water &
on Basements” .
-




Surface water flooding (pluvial flooding)
occurs when the ground is over-saturated
and/or existing drainage systems are
overwhelmed, and the excess water cannot
be absorbed or drained away. Pluvial
flooding can be caused by sustained rainfall
or quick, heavy rainfall that cannot be
absorbed quicky enough.

Simply put, the rainwater water has
nowhere to go, resulting in overland
flow...



= Met Office

We know that February 2020

Rainfall Amount
extreme rainfall % of 1981-2010 Average
events are
becoming more
severe and

more frequent.
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We know that
basements are especially
vulnerable to surface
flood water ingress
because they are a low
spot which will “trap”
water which could
ingress at above external
ground level over door
thresholds, through wall
cavities, air bricks,
window reveals, service
penetrations, down the
stair well etc.
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“The speed, severity and scale of this rainfall tested our sewers
andlocal authorities drains and gullies beyond the limits they
were designed to cope with.”



Lower ground floor apartment,
North London, June 2021




Lower ground floor apartment,
London, 12t july 2021




Where did the surface flood water come from?
BS 85500:2015

Figure 1

Typical flood durations

BRITISH STANDARD

Flood source
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How did the flood water get in?

VIA SERVICE ENTRY POINTS

VIA DRAINAGE

THROUGH AIRBRICKS ©

Figure 13.2 Possible routes of floodwater entry to a property CIRIA, C790B



What did the flood water contain?

PCA

Property Care
ASSOCIATION

Code of Practice
For the Recovery of Flood Damaged Buildings (2013)

1 DEFINITIONS

BLACK WATER (sewage)
Water containing bodily or other biological wastes, such
as from toilets or drains.

GREY WATER
Non-industrial wastewater generated from domestic
processes such as washing, laundry and bathing.

WWW.property-care.org






And where did some of the flood water go?




PCA

Property Care

ASSOCIATION

Code of Practice

For the Recovery of Flood Damaged Buildings (2013)

7.41 Basements

Rooms that are partially or fully underground are
particularly susceptible to flooding and may remain
under water for significantly longer than rooms above
ground level. In basements that have been
waterproofed to make them suitable for occupation,
floodwater could affect the wall finishes and insulation
materials incorporated in the design. It is also possible
for flood water to become trapped in voids created by
waterproofing works below ground. Examples include
water within the dimples on what is usually the dry side
of cavity drain membranes, below floors and behind
stud walls.

www.property-care.org




What were the implications for existing construction materials?

PCA

Property Care
ASSOCIATION

Code of Practice
For the Recovery of Flood Damaged Buildings (2013)

7.2.4 Construction materials

Establishing the range and locations of construction
materials that have been utilised within the building can
be very important. The materials used to build the walls

and floors are usually of greatest significance.
) .ff,

www.property-care.org






What does “recoverable” mean?

* Did the existing construction materials return to there former
properties and performance levels following immersion in
water?

* Were any construction material manufacturers or installers
guarantees invalidated as a result of the flood?

*  Were the client’s living standards, mental health, financial
interests and investments in the property compromised as a
result of the flood?




Could any protection measures have been put in place?
* Could the worst of the damage caused by the surface flood

water have been mitigated or avoided?

* Could the surface flood water, or at least some of it have been
kept out of the basement?

* Could the source, depth and duration of the surface water
flooding have been predicted?




As basement waterproofing
specialists, is the
management of risk
associated with effects of
surface water flooding in
basements our responsibility?



BS 8102:2022

BSI| Standards Publication

Protection of below ground structures
against water ingress — Code of practice



BSI| Standards Publication

1. Scope: “includes guidance on methods of dealing with and preventing the entry of
water from external sources into structures that are wholly or partly below ground.”

1. Scope: “includes guidance on drainage outside the structure and recognizes the risk of
water entering the structure through openings.”

1. Scope: Note 3: “Standards and guidance for the protection of buildings against flooding by
means of property level flood resistance and resilience measures are given in BS85500.”

BS8102:2022 Protection of below ground structures against water ingress — Code of practice
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BSI Standards Publication

Flood resistant and resilient
construction — Guide to
improving the flood
performance of buildings



BSI| Standards Publication

5.1.1 Desk Study

The design team should carry out a desk study in accordance with BS5930 2015 Code of
practice for ground investigations to:

“a) assess the geology and hydrogeology, including soil permeabilities, flood risk, radon,
methane and other ground gases and contaminants (e.g. hydrocarbons, chlorides and acids);”

“d) establish the impact of flooding.”

BS8102:2022 Protection of below ground structures against water ingress — Code of practice



BSI| Standards Publication

5.1.2 Risk Assessment
The risk assessment should take into account:

“a) The potential effects of climate change, burst water mains, flooding, defects in
sustainable underground sustainable urban drainage (SUD) systems and defective
soakaways and sewers”

BS8102:2022 Protection of below ground structures against water ingress — Code of practice



BSI| Standards Publication

6 Water resisting design
6.1 Groundwater

“Waterproofing measures should be designed on the basis that during the lifetime of the
structure water might come against any part of the structure that is at or below ground
level, or is earth retaining. Waterproofing should therefore, wherever practicable, be taken
above ground level by a minimum of 150mm and/or be continuous over the top of the
structure”

BS8102:2022 Protection of below ground structures against water ingress — Code of practice



BSI| Standards Publication

6 Water resisting design
6.1 Groundwater

Protection against water ingress from the following three sources should also be taken into
account:

1) The inflow of surface water, including percolation of rain, inundation of water during
storm events and from burst water mains.

2) The water pressures acting on the external structure; and

3) Flooding from surface pluvial, fluvial, groundwater, or coastal or drainage/other sources.

The risk of flooding from surcharging of sewers should be taken into account.







If we opt to claim full compliance with BS8102:2022 we have a duty of care to:

* Take the revisions/additions into account when designing and writing our reports.

* Be aware of the requirement to identify the potential for flooding from external
sources and its potential effects e.g. “source, pathway, receptor” method.

* Inform the client of potential risks and/or the need to have them investigated by
an “expert” third party to better inform your waterproofing design.

* Gain understanding of the principles of flood “resistance, resilience and
recoverability” as referred to in BS85500:2015, Ciria C790 and other guidance
documents.

* Define your strategy relating to surface water e.g. planning for “water
exclusion” but allowing for “water entry”.

* Enable the client to make “cost v risk” decisions regarding flood resilience measures.

e Clearly state in writing any limitations on our guarantee and liability.



So, can we realistically guarantee to prevent surface flood water from entering a

basement through ground floor pathways?

BRITISH STANDARD

Table 4

NO!

BS 85500:2015

This strateqy is often used in combination with one of the other
strategies. In particular, where the water is likely to be contaminated
(e.q. seawater or sewage), as much resistance as possible should be
provided with the resilience.

Table 4 summarizes the choice of strategy between flood resistance and

resilience.

Selection of strategy

Design flood water depth above
ground floor level ®

Strategy

Less than 300 mm
300 mm to 600 mm
More than 600 mm

Resistance ®
Resistance + resilience
Resilience + resistance for lesser events

A See 6.1.

B Groundwater and long duration flooding could additionally require resilience.




Some information sources and references

Code of practice for
property flood resilience

Edition 2

Making your property
more flood resilient

How the ope n help
What households and businesses need to know

CIRIA C790A London, 2020

W CIWEM =

[Local {8 Environment There are some key features of
Government W Agency flooding from groundwater:

Association

* Flooding will usually occur days or
even weeks after heavy or
prolonged rainfall.

Flooding from
groundwater

Practical advice to help you reduce
the impact of flooding from groundwater

Flooding may occur for a long time,
often lasting several weeks.

The water doesn’t always appear
where you would expect it to (j.e.
valley bottoms). It may also
emerge on hillsides.

Water may rise up through
floors rather than coming in
through doors.

PCA

Property Care

ASSOCIATION

Code of Practice
For the Recovery of Flood Damaged Buildings




Check the long term flood risk for an area in England
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_— PLASTERBOARD / SACRIFICIAL / REMOVEABLE FINISHES

110mmi@ STANDARD DRAINAGE PIPE
(CUT OFF FLUSH AT THE SLAB)

FLOOR DRAIN

8/C SCREED WITH REINF. MESH (OPTIONAL)

LAID TO FALLS (1:100)
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R0 RESISTANCE AND RECOVERABILITY - HOUSETYPER
0 STONE CONSTRUCTION - CONSERVATION AREA
QST OFTION - RECOVERABLE WITH DE-MOUNTABLE FIMISH / SOLID FLOOR CONSTRUCTION

B/ DADO RAIL AT S00mm
—~—— 2 % COATS DELTA WATE
EPQXY OVER WALLS
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Flood resistance & resilience. - .. 7 e oo | m .—... I
measures, Eden Barn, by AT i Vs ‘::ll %“:ﬁ:‘ I I “
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Flood resistance & resilience
measures, Eden Barn,
Carlisle




Existing blockwork wall

Existing plasterboard on fimber
11 ! stud with insulation infill
/'. Jmm poly—urea Adler and Allen woter proof render

,vJ 50mm Kingspan TP10 insulation bonded to
- Gypframe channel with CT=1 adhesive with /
10mm droinage gap at bottom

Gypirame GLB Trock fized fo concrete
Drogon board bonded with CT—1 adhesive blockworkabove 900mm flood lavel

to insulafion, toped and sealed with 15mm
drainage gap ot bottom

™

g
>

7 ! Remaovable timber skirting board fixed to Drogonboar ’ Gypframe GL1 Channel fixed to GLB
E "4 track and adhered to polyurea with
u w CT-1 odhesive
g B 3 coots of Delta membrones Water Epoy resin B

v Existing conrete floor
g R Detdl B 1:3

Jetai

A AOUOBEX

FLOOD MAMAGEMENT SOLUITIONS

nit 4 Gerssis Bulding, Horwell Compus, Oxfordshire, 0X11 0S5,
D793 FOOTTT

Project: Carfale Flood Restience Property.
Dwawing: Details A and B

Scale: 153




Flood resistance and resilience measures,
Lymm, Cheshire .







DETALL SECTON. SHOUING. PROPOSED.HIASURES
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Joined-up thinking is
the key to stellar
solutions !!!!



“Agreed Captain. 2‘ *; c
acquiring new buil % rese
knowledge and techn"rﬁu s is a

and entirely logical. There |£
can learn from them....”




A BIG THANKS For Listening

For more help, information, technical docs or general updates,
check out the links below

S
)

WWWw.property-care.org
Linkedin.com/company/property-care-association

Facebook.com/PropertyCareAssociation

CEE

Twitter.com/pcapropertycare



