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Figure 25 Tipical set of equipmiens
Lifting lead for inspection

The skill 15 to be gentle; if possible
two people should work together.
Select shests which are easily lifted,
not obstructed by adjacent sheers,
hghtming conductor cables etc, and
unlikely to be torn or otherawise
damaged during lifting. Start by
opening out the overcloak near the
foot of the roll using the prising bar.
Then try vo Lift it by prising wp
gently mear the corner. Dfven one
cin then begin to hift the lead off
the batten roll; check carefully
whether it can be eased, If not, it
may be better to try another sheet,

If the lead begins to lift at the
bottom, support it there and try
higher, aiming to loosen the whole
length over the roll. If so, work up
from the corner but take geear care
not to kink the lead over the eoll. IF
kinking starts, ease back immediarely
and try to lever the lead away feom
the batten under the kink. Once the
lead has bepun o lift, check whar is
happening ar the bottom Cavoid kinks
here too) and at the far side where
the litted sheet forms the undercloak:
this may also need easing to permit
free movement, particulacly if there
5 i splashlap, Mormally the corner
can be lifted safely by between 200
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Fipaere 26 A sheer covh s corner rased and propped
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and 30mm and propped in this
position, o permit inspection and
photography (see Figure 26).

Replacing lead

Lead which has been lifted carefully
can often be lowered gently back
into position and worked down by
firm hand and finally foot pressure,
Be gentle: bossing too early can
make it difficult to return the lead
into place, When lowering, it is
i:|:|:||.1-|1r|!.'|n|, that the upper sheet
drops properly inte the inside of the
tall; sometimes the edge of the
undercloak is bent upward when the
sheet is lifted, and needs to be
pushed back down first. Unece the
overcloak 15 nearly bock into position,
it will need final bossing-down o
help the joints ¢lose reasonably.,

[+ MOT knock the outer edges
back down Arst: instepd work towards
them from the inside of the roll and
only m@mp them fnally into place, Try
o awvoid bossing the lead into the
hil.hl.' 'i:lf [hl.' |'\|::||| H 1 I]:Ii.'b- '“.I.“ II:I.iIk.I.' ||'Il\_'
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another occasion. I is often gentler
not o hie the lead directly with the
dresser, but to place the dresser in
the |.‘|.'q_]l.|.i:|'|:d ]'".:-:-.-i'li-.:-l'l and o Lap it
with a rubber hammer.

Safety precautions while
working with lead

Lead and s corrosion prodocts
are hazardous to health and care
must be taken nor oo ingest of
mhale them. Wear a digposable
dust mask and gloves which
should be thrown away after
each use, overalls which should
be washed afier each use. Always
scrub your hands and wrash your
face thoroughly when work is
finished and before handling or
eating food. Sweep up any loose
offcuts and corrosion products
and dispose of them safely. To
reduce fire risks, hot work is
banned on many sites and
subject to permits and agreed
procedures on most others,
Smoking & not allowsble, For
further safety information, see
Wik swith fead e construction;
@ gurde ro healthcare LSA (1996),



Figure 27 Replacoe the lead

Typical appearance of the lead

Oine may find the underside is

e Badly correded (Figures 9 and
15) Major changes in devailing
may be needed 1o isolate the lead
from moisture and acids,
including an additional layer of
ventilated constructon.

& Somewhat corroded (Figures
3, 14 and 21) Care must be taken
to understand the situation and
o check that alterations proposed
are likely to make things betver.
The corrosion may be recent, or
it may have ocourred long ago.
‘less are desirable to assess
current conditions and to ensure
that the proposals work in the
manner intended.

& Showing little or mo corrosion
The lead may be either in bright,
as-new conditton (ndicating that
it hias been very dry); or dulled
{mdicating that it hes sometmes
been damp, but that passivation
has occurred). For roofs in good
underside condition, past advice
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has been vo renew as before,
perhaps with some additional
venrilation. However, if the old
lead was passivated long in the
past, ar if the new lead was Laid
in adverse conditions (eg in the
autummn, on wet or initally acid
ombers, or on a damp building),
UL may occur. Small changes {eg
in substrates, underlays, detailing
or ventilation) may also be crincal.
‘liests are therefore desicable.

Appearance of the corrosion
product

ULLC is usually white and
predominantdy the basic carbonate.
Where organic acids are present
ULC will also include acetate andior
tormate. There may be some lead
oxides: in reddish patches on their
own, often in areas beneath the
white corrosion product, sometimes
giving the basic carbonate & yellow
or pink tinge. 1ypically LILC is
found in one of the following forms

# Thin powdery layers, These often
mndicate initial corrosion which s
no longer active,
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Figure 28 Characterisiie variaiions i corresion faiiers over boands and gaps

with changing mosture evels
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& Thin compact lavers, which are
difficult te scrape off. These rend
ter be protective bar uloimately
they may part company with the
lead undermeath, and corrosion
will accelerate, forming additional
layers.

# Thicker flaky or granular layers.
These indicate more seriows
COrrosion.

Distribution of ULLC over a lead
sheet

Crecasionally a uniform layer of
UL covers the whaole of the
underside of a sheer. More ofien the
disrriburion varies in relation o the
locarion on the sheer, the pattern of
the underlying deckings and
underlays, local defects, and the
history of moisture and acidity.
Common patterns include

# Smipes of corrosion above the
joints in the underlying boards,
and opening out into the rolls in
a 'fish-tail” pattern. This tends to
cocur in relatively dry situations
where dew has formed before the
lead has had a chance to build up
I8 oL pEssive coating.

& Srripes of corrosion as above, but
spreading on to the boards from
the paps between them. This
indicates a rather damper
situation.

& Smripes of passivated (usually
dark-coloursd) lead above the
gaps and in the fish-tails, and
corrosion over the boards. This
indicates a damp situation, with
possible chemical activity over the
boards.

Samples and tests

Samples of corrosion product

If significant amounts of ULC are
found, it helps to have them
analysed, particularly for formate
and scetate content to ndicate
whether organic acids are involeed:
concentrations of over 50 parts per
millicn (ppm) of acetate and 20ppm
of formate in the substrate or the
corrosion product are considered
lable o put the lead at significant



risk. These lewels will be devecrabile
only in professional analyrical
laboratories. {The Lead Sheet
Association can provide a list of
CONTAacts.)

Samples can be collecred (raking
appropriate precautions against
contact, ingestion and inhalation)
with a long-handled hooked scraper
and put into a self-closing polythene
sample bag, At least one gram of
sumple should be collected. Record
carefully where it came from, both
on the bag and 1n notes, using a
unique sample code. To aid furure
identification, it helps to photograph
the sample position. Samples of
substrate are maost easily waken by
drilling & hole and collecting the
drillings in a sample bag. Samples
of the lead itself may also be
reguired for investigations of
composition and microstrectures,
but are not normally nesded for

ULC analysis,
Preparing for tests

Locations for specimen tesmng should
inelude az wide as possible a range
aof conditions, and in particular

& any locations exhibiting evidence
of some ULC in systematic
patterns, eg above gaps, between
boards

# uncormoded locations, to check
that the epvironment is stll inert

& in the centre of a bay and at the
edge. Some samples (or clegnad
wrens] should be taken up mto
the aren of the roll, particulardy
the inside where corrosion often
(LTS,

& over gapa and other weaknesses
inn the wndeelying decking

Testing specimens

Many rests can be made by wire-
brushing parches of the existing lead
to expose a clean surface, taking
appropriate saferty precautions.
Alternarively, samples of new lead
with preteeamments etc, as pequired,
can be placed under the existing lead.
Lift the lead, lay the samples {rypically
150mm square, though they can be
amy size) where required {gee above)
and re-lay the existing lead az a
weatherproof cap sheer, making
sure it is in good mechanical and
thermal contact with the samples
underneath. Alternarively, the whaole
sheet can be replaced, with differene
parms of it reated as required.

Decking materials and
underlayvs for in situ tests

Different substrates and underlays
can be placed underneath the
Specimens - Or SpEcimen ATeas - a5
required. Remember that

& large specimen areas will
normally be necessary to permit
all comditions to be monitored,

& ideally, tests of impervious
underlays require a complete bay,
with the underlay sealed at all
edges and extended under and
beyond the roll battens. In the
case of small samples, water
vapour and acids can easily find
their way around the edpes.

Programming the tests

1 Tdeally, samples should be first
#et up in May or June,

2 A further inspection in late

Seprember will then reveal if any
Cofresion or passivation has
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occurred during the summer. At
this time, half the area of cach
sample {(or one sample where
pairs are being used) should be
wire-brushed (and part re-coared,
it coatimgs are being vested - see
Section ).

3 ULLC is often most active in the
autumn, and =0 the samples showld
be checked again in December.,

4 Finally, in April, the two parts of
each sample can be compared.

If niv specimens of a particular type
are corroded then one can proceed
with caution, though care will sall
need o be taken to keep the sive dry
during laying, and chalk coatings
shiould be considered (zee Appendix
B}. (rtherwise, more thought will be
required,

Caution
Anomabously good resuls may be
obtained in years of exceptionally
dry weather, as in 190507,




Appendix B
Chalk coating procedure

Ideally the lead should receive a
pretreatment hefore or ot Lo0n &% it
arrives an site, This will help o stop
it corrodding if it gers wet when lying
around. This should be followed by
a final in st treatment, aftee it has
been formed inpo shape and juso
before it is finally laid. Stage | may
be omitted in good, protected
conditions where the lead can be
kept dry unrl it & finally laid.

Stage 1: pre{reatment

1.1 Remove any deposits from the
lead sheers with a nylon scourer,
o expose a bright and shiny
surface.

1.2 Prepare a slurry of chalk powder
in three dmes is volume of
water. Stir regularly during
application to ensure that the
chalk remains in suspension,

1.3 Using a paintbrush or spray,
apply a uniform coating of the
slurry o the undersides of the
lead sheets,

The slurry may alse be applied o
the top surface o help aoed imenal
COFFOSITN,

1.4 Lagve this for at least two hours,
and preferably overmight, Then
brush off any remaining chalk.

S‘tng‘c 2: in situ treatment

2.1 Prepare a paste of chalk powder
in twice it volume of water, 1o
give a consistency similar oo that
of emulsion paint.

2.2 Afier bossing each lead sheer
into shape, wren e over and
paint on the paste 1o a sufficient
thickness and uniformivy thar
the surface of the lead can no
longer be seen,

2.3 In order o avoid possible capdllary
arrraction of rainwater, do not
apply chalk o the bomom S0mm
of a lap, the flat part of a splashlap,
or the bortom 15mm of the
adjacent step or roll (see Figure

310 Wipe off any chalk inadwert-
ently applied o these areas.

2.4 If required, the chalk may also
be applied vo the substrate or
underlay.

2.5 Afier a few minutes, when the
chalk is touch-dry, lower the
sheer carefully and fix in place,

Use of chalk-coated
underlays

A chalk-coated underlay may also
be beneficial (see Section 5. This
can take various forms, including

# a thin coating of paste apphed
directly to the substrate boarding
or to 8 building paper or similar
underlay

® g chalk-impregnated geotextle
underlay

# o 3mm skim coat of chalk paste
applied to an underlay using
plasterer’s tools

Tests of alternative methods are
currentlv in progress and rheir
success 15 being evaluated, Chalk
treatments and underlays are subject
to @ patent apphication, Alternative

misthiads are curnently beng evaluated,

Some issues as yvet
unresolved

1 Chalk coanng is subject o
further development. Short-rerm

22
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Frmere 31 Do nor pue clalk ar the
wery edees of the sheers. It conld draw
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tests are promising, Long-rerm
performanse 15 nob vel known, botl
penerally and in the event of damage
tor the protective layer. [t appears
that some ‘healing” can ocour if
sufficient chalk is left in place.

-4

Chalk left in place and on an
underlay can provide initial
proleclion against aceric acid.
Since concenteations of onganic
acids often build up over time, i
iz fot known how muoch long-
rerm protection is afforded. In
exlended 1ss representing
several years of adverse conditions,
corrosion has sometimes been
found (see also Section 4).

3 Precise demails on application
rechniques have yer o be
eesolved. On windy days and on
mrore steeply-pitched roofs, it can
ke difficult 1o get the chalk o

Figure 30 Applving the chalk sturry to the fresk lead, The coating thickness 15
suiffeciens wohen the surface of the lead can ne lomger be seen,



stay in place, Improved
technigues would be desirable,

It water ingress oF heavy

splashlaps, 1o the bomom S0mm
of laps, or 1o the borrom 1 5mm
verrical distance of rolls and sreps.

6 A chalked environment might
concelvably be more conducive to
growth of moulds and fungi.

condensation ocowrs, thick coatings |
of chalk may stick the lead to the
base. This could be a particular
problem when using 8 geotextile

felt, where the fibre strunds may
reinforce the weak chalk and

increase its rensile strength, and

the risk of thermal fatigue failure,

Chalk pasze which s left in place
could deaw in codmwater by

capillary action. Residues should |
therefore not be left on the

matching lead-to-lead surfaces in

Safety precautions while working with lead

Lead and its corrosion producs are hazardous to health and core mst
be taken mot to ingest or inhale them. Wear a disposable dust mask and
gloves which should be theown away after each use, oveealls which
should be washed after each wse. Always scrub your hands and wash your
face thoroughly when work is finished and before handling or eating
food, Sweep up any loose offcuts and corrosion products and dispose
of them safely. To reduce fire risks, hot work is banned on many sites
and subject to permits and agreed procedures on most others. Smeoking
15 not allowable. For further safety information, see Working ool fead i
consirHciion; a gde i healthcare LEA (1996).

Glossary

Ageressive Chemicals or environmenis likely oo
cause lead to corrode

Baiten roll A mll formed over a timber batten

Bossing Beating the lead into shape using a dresser

Breather layer A membrane of paper or synthetic
material which 4 permeable to air and warer vapour bt
not to liquid water

Capillary action The process by which water rises
into a thin gap owing oo its surface tension

Code A reference for the thickness of lead sheet
Code 5; 2.24mm Cade & 2.65mm. Code 7r 3.15mm.
Code & 3.535mm. Roofs in historic buildings usually
use Codes 7, & or thicker, Thinner Codes are used for
flashings.

Diew point The temperature at which dew firse
begings to form on a cooled surface, A useful measure of
the modsture content of a body of moist air and the
likelihood of condensation.

Dresser A wooden or hard plastic tool used o boss
lead into shape

Direct machine-cast (DM) lead  Lead sheet
prepared by pouring maolten lead over g water-cooled
d]-l.'lm

Geotextile A fleece of synthetic Abres typically 3mm
thick dm-elnp-ed fior sl 5|ﬂ|;|i.|:i$'.|.l;||_1n, ﬁll:ru.l;i.-un etc, bl..lt
alzo vsed as an underlay for lead
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Haollow rall A roll formed around a hollow core

Inodorous felt A rooling felt based on flax fbres
with resin binders used as an underlay 1o roofs covered
with flexible metal sheet

Milled lead Lead sheet prepared by passing a billet
berween ateel eollers

Dvercloak | undercloak The upper ! ||:m've.-:r sh-et:t -:_:E'
lead ar a moll or lap

Passivation The development on a metal surface of a
protcctive patina which provides some resistance 1o
COTTORinD.

Patination ol A site-applied coarng which protects
new lead while it develops a provective patina. This
avoids the initial corrosion and white run-off which may
sometimes be caused by early rain or dew.

Roll A raised semicircular jeint betwesen reo lead sheers

Sand-cast lead Lead sheet prepared by flowing
moleen lead our over a sand bed

Splashlap An exension of the feee edge of the over-
cloak for typically 40-50mm beyond a roll or spep in
order to provide addidonal strength and weather
resistance

Thermal pumping A process by which moisture can
be drawn into {or expelled from) a cavity by the cyclic
expansion and contraction of the air trapped within it
as the temperature changes
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