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Introduction to Watts.

Who we are.

Iain Pepler BSc (Hons) MRICS

Director – Head of Glasgow Office
Location: Glasgow

Michael Wright BSc (Hons) MRICS
Associate

Location: Glasgow
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Who we are.

1967
Established

125

Building Surveyors
Project Managers
Quantity Surveyors

853

9

Offices

Employees

Number of
clients

Historic

Hotel & Leisure

Turnover

Sectors Include

Leeds
Belfast
Dublin
Bristol
Edinburgh London
Birmingham Glasgow Manchester

Commercial

£12,500,000

85%
Repeat business

Industrial

Public

Residential

Retail

What we do.

Building
Surveying

Project
Management

Cost
Consultancy
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Selection of Clients.

Technical Publications.
The Watts Pocket Handbook
• Now in 29th year
• Digital for two years before reverting to hard copy
• 1st Edition – 1983 – 62 pages
• Inspiration from a worn copy of the 1864 edition of the Hurst's
'Handbook for Surveyors‘
• Commitment to share industry knowledge
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Technical Publications.

2008
2009
2010

2012

2017

Training and Development.
The Watts APC Development Group
• 24 members currently
• Monthly conference call meetings
• Mock interviews, questions + presentations
• Annual Training Day in London in Nov
• Commitment to full MRICS qualifications

Annual APC Training Day – Nov 2017 - London
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Building Surveying.
Westway Park, Renfrew
• Pre-acquisition Survey (for Vendor)
• Heavy Industrial site
• 14 buildings
• Building Surveys, M&E surveys, & BRVs
• 5 professionally qualified surveyors on-site

Building Surveying.
30 St Mary Axe “The Gherkin”
• Pre-acquisition Survey (for Vendor)
• 2006: TDD for purchasor
• 2014: TDD for vendor
• The world’s most expensive office building in
2007
• Building Surveys, M&E surveys, & BRVs
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Introduction to Moisture.

Introduction to Moisture.

• Dampness most frequently reported cause of all
building defects in the UK
• Increased flooding and wetter winters
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Introduction to Moisture.
Misdiagnosis of causes of damp continue to be
widespread (RICS)
Why?
• Pre-purchase surveys a snapshot
• Reliance on electrical moisture meters
• Commercial Pressures
• Wary of being sued for negligence so pass on to
‘specialists’

Introduction to Moisture.

The ‘professional man’ must
“bring to any professional task he undertakes no less
expertise, skill and care than other ordinarily competent
members of his profession would bring, but need bring no
more. The standard is that of the reasonable average”
Lord Justice Bingham
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Introduction to Moisture.
Misdiagnosis of causes of damp continue to be
widespread (RICS)
Why?
• What is it?
• What is wrong with it?
• What needs to be done to put it right?
• What are the consequences of so not doing?

Introduction to Moisture.
The Watts Pocket Handbook
• What is it?
• What is wrong with it?
• What needs to be done to put it right?
• What are the consequences of so not doing?
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Properties of Water.
• Exists naturally on the planet in 3 states:
solid, liquid and gas
• It expands 8% from frozen and can exert
the equivalent of 2 tons per square
centimetre as it expands.
• Water dissolves more substances than
any other liquid. Wherever it travels,
water carries chemicals, minerals, and
nutrients with it.
• Pure water (solely hydrogen and oxygen
atoms) has a neutral pH of 7, which is
neither acidic nor basic

Sources of dampness.
• 75% failures due to water in one form or
another:
• Rain penetration
• Interstitial condensation
• Inner surface condensation
• Most significant is air through purposeful
ventilation or leakage
• Air flows due to wind pressure or thermal
expansion
• Gravity is important for liquid water
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Mechanisms of Water Entry.

Mechanisms of water transport.
• Capillarity - what is the absorption/ desorption of
water as liquid
• Hygroscopicity - the absorption/ desorption of
water as a gas (as relative humidity changes)
• Vapour permeability - the ability of a material to
allow water vapour to pass through it Water
vapour movement through walls is mainly by
entrainment in air flowing through the wall under
wind pressure or thermal expansion pressure.

11

19/02/2019

Mechanisms of water transport.
• Water in its gas phase
• A potent greenhouse gas
• Pressure depends on number of molecules present
• Saturation – as many molecules returning as escaping
• Partial Pressure – the component of total pressure
exhibited by the gas
• Relative humidity is used to describe the ratio of the
partial pressure of water vapour in the air-water mixture
to the saturated vapour pressure of water at those
conditions.
• The relative humidity of air depends not only on
temperature but also on pressure of the system of
interest.

Mechanisms of water transport.
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Risk to indoor air quality.
• Water Indoor air may contain over 900 chemicals, particles and
biological agents with potential health effects
• Air tightness can lead to lack of poor air quality as stale air is not
removed and replaced at a sufficient rate
• 80% RH trigger for mould growth such as aspergillus niger
• Almost a complete lack of information on specific human
responses to well-defined exposures to mould contaminants.
• no proven method to measure the type or amount of mould that
a person is exposed to before being affected
• Inhaling excessive quantities of airborne mould particles,
fragments or spores viable or non viable may lead to allergic
illness, trigger asthma, cause respiratory infections, or may bring
about toxic effects from certain chemicals in the mould cells.

Hygroscopicity.
• Very large capillary quality very low hygroscopic
capacity due to similar sized pores
• Low capillary quality but high hygroscopic capacity due
to wide distribution of pore sizes
• Capacity is related to equilibrium moisture content
(EMC)
• It is the moisture content of a material at a fixed
temperature and fixed humidity
• Example of EMC of timber:
• Rh 50% and 21°C = 9.2
• Rh 98% and 21°C = 26.6
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Hygroscopicity.

Hygroscopic buffering.
• Water Indoor air may contain over 900
chemicals, particles and biological agents
with potential health effects
• The rate at which materials absorb water
and so help to control humidity:

• Render has a slow take up
• End grain spruce has a fast take up
• Plywood is very slow
• Cellulose insulation is fast

• depends on mass and penetration depth
(the depth of material that is actively
working as a buffer)
• usually only relevant with low ventilation
rates
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Capillarity.
• Capillary Block
• Results in increased run-off
• Risk of weakness in the impermeable
layer
• Possibly slower to dry out

• Capillary Open
• Reduced run-off
• Greater absorption
• Risk of too much water penetrating too
far

Rules of thumb.
• Internal materials < 12 % WME
• Roof timbers generally 16% or less
• 20 % WME (timber fibre saturation point) or
greater are damp enough for fungal decay;
there must be available liquid water.
• Prolonged R.H. of over 80 is dangerous
• Timber at equilibrium with 85% R.H. will have a
moisture content of approx. 20%
• The timber equivalent moisture content is
approximately 10 times the gravimetric
available moisture content of in-contact
masonry.
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Equipment – Resistance, capacitance and carbide matters .

Diagnosis – what is wrong with this?.
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Testing for dampness.

Human senses!
• Smell
• Listen
• Touch

Testing for dampness.

‘it would be foolish to carry out a survey without a
moisture meter, but it would be no less foolish to rely on a
moisture meter ON ITS OWN for a complete diagnosis’
GE Protimeter plc (leading manufacturer)
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Testing for dampness.

Beware! Moisture meters measure
conductivity

• Electrolytes (salts)
• Metals
• Carbon

Earth leakage & spark (pinhole) detection.
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Sometimes its all about keeping water in! – spark
testing.

Rising Damp.

“What is often reported as rising damp is most likely caused by
penetrating dampness. In fact, rising dampness is a significant
factor in only a very small proportion of dampness problems”
• Diagnosing Damp (2004) by RICS
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Rising Damp.
What is Rising Damp?
“Moisture travelling upwards through a porous material –
through the pore structure, or via small fissures or cracks, or as
water vapour – against the force of gravity.”

After 2 hours

Rising Damp.
BRE Digest 245 and BS 6576
• Eliminate possibilities:
• Condensation
• Lateral penetration associated with changes of floor/ground
level
• Leaks from roofs, gutters and downpipes
• Faulty drains
• Water penetration through external walls
• Water penetration around window frames and doors
• Mortar droppings or debris in cavity walls
• History of flooding
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Rising Damp.
Diagnosis
• Drill through mortar joints
• Discard first 10mm
• Every two courses
• Take a control sample
• Test for MC on site MC = moisture content
• Test for HMC in a lab HMC = hygroscopic moisture content
• If MC <5% at base of the wall then rising damp is unlikely
• If HMC>MC then dampness is due to moisture from the air
• If MC>HMC then dampness is coming from a source other than the
air

Rising Damp.
• Traditional Building design highly effective in tackling rising damp
• Air vents to suspended timber floors.
• Suspended timber ground floors act as large moisture sinks.
• ‘Breathable’ lime mortars encouraging moisture evaporation in both
walls and flag stone floors!
• Post-1875 (Public Health Act) DPC would even be a 2nd line of defence
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Case Study.

Rising Damp.
Diagnosis
• Usual symptoms; occupant has multiple health issues
• Flat recently “refurbished” new windows and electric heating.
• 1930s block so at one time had open fireplaces – now blocked.
Windows now airtight – reduced infiltration
• No extract from kitchen
• Poor extract from bathroom
• Failure to remove water vapour – condensation on poorly
insulated 225mm external walls. RH greater than 80% at wall
surface – rampant black mould.
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Buckled Wood Block Floor.

Case Study.
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Case Study.

Hallway - mould

Case Study.

Bathroom - mould
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Case Study.

Ground Floor – reasonable heating provision

Case Study.

Bathroom – poor extract fan
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Case Study.

Bathroom – high / wet readings

Case Study.

Bathroom – trickle vents not operational

26

19/02/2019

Case Study.

Master Bedroom - mould

Case Study.

Trickle ventilation – not operational

27

19/02/2019

Case Study.

Roof void – insulation only 100mm

Case Study.

Downshire House, University of Roehampton, circa 1774

28

19/02/2019

Case Study.

Downshire House, University of Roehampton, circa 1774

Case Study.

Downshire House, University of Roehampton, circa 1774
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Case Study.

Downshire House, University of Roehampton, circa 1774

Case Study.

Downshire House, University of Roehampton, circa 1774
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Case Study.

Downshire House, University of Roehampton, circa 1774

Case Study.

Replacing suspended Timber Floors or Flagstone Floors
with Concrete.
- Concrete floors will trap water spillage
- Flagstones control moisture by transpiration of
moisture into the room, thus preventing pressure
on walls
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Case Study.

14 High Street, Eton, mid-19th century

Case Study.

14 High Street, Eton, mid-19th century
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Case Study.

14 High Street, Eton, mid-19th century

Case Study.

14 High Street, Eton, mid-19th century
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Case Study.
Damp proof injection?
• A traditional wall is not homogeneous
• Moisture will still travel through micropores
• BRE: no evidence that injected damp-proofing can
do more than reduce moisture transfer under
certain conditions

Case Study.

“…have found no evidence that even well executed
injected damp-proofing can do more than reduce
moisture transfer under certain circumstances.”
BRE
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Case Study.
“The installation of damp proof courses in traditional
masonry walls is fraught with difficulties and is
generally recommended only as a last resort when
rising damp has properly been identified as the cause
of dampness and other methods have been
ineffective.”
Historic Scotland 2007

Case Study.
“Injected damp-proofing cannot be supported on a
number of conservation grounds:
The damage caused by drilling
The risk involved in injecting liquids deep into the wall
Most systems require a cement render to be applied.”
English Heritage 2014
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Case Study.
Remember the basic mechanisms of water ingress
•

Understand the effects of pressure differentials

•

Understand condensation and the concept of
breathability

•

Use diagnostic tools carefully – be methodical
and record relevant information

•

Follow the path – outside to inside, top down

•

Consider the properties of materials –
restrictions on drying etc

•

Understand the risks of moisture and its effects
upon materials and structures

•

Understand what is normal for certain elements

•

Don’t underestimate the effects – solid
walls/cavity walls

Thank you.
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