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Procurement Route

s the works were essentially procured under the central government
procurement rules, the project was advertised on the “Supply 2 Gov” web site
for expressions of interest from suitably qualified contractors..
The project received a number of returned expressions of interest & following a
formal assessment based on experience, quality, and capacity, a formal tender list
was established.
The formal tender list of 6 companies was competitively tendered with the
evaluation of tenders carried out through a tender board. Following completion of
the tender evaluation process the contract was awarded to Teamforce restorations
based on quality of tender return, technical ability within the restoration field and
the tender submission priced document.

T

Brief Specification

he works formed a second phase of a larger project designed to add longevity to
the priory through a measured scope of consolidation and repair works to the
fabric preserving the monument for future generations to enjoy.

The monument had suffered the harsh salt air weather conditions where the masonry
had been exposed to the aggressive swirling action of the wind the and the freeze
thaw process which in turn created accelerated erosion to the masonry. The
erosion was also further exasperated by the re-pointing work carried out during the
early 1920s where hard cementatious pointing had replaced the traditional lime
mortars.
The cementatious pointing effectively retained water within the fabric where further
damage had occurred through the aggressive freeze thaw process.

The project scope was therefore designed to remove the hard cementatious pointing
and consolidation of the fabric using traditional techniques with the lime mortars
seen as an essential element to allow the fabric of the monument to breathe and
enhance its ability to shed water.
The works were procured & managed to ensure they were carried out at the right
time of year and to ensure the monument remained open to the public throughout
the consolidation process.
Works were subject to a formal Scheduled Monument class 6 application and in
compliance with the CDM regulations.

Research and investigation on
Historic Structures.

W

here stone decay is evident on Lindisfarne Priory it is has often
been caused by harmful salts within the stone units, this has in
many cases been due to the fact that the joints within the wall have
been over pointed with cement based mortar. Sand stone is porous
and salt is soluble the salt gets into the paws of the stone and when
the water evaporates the salt in the stone crystallizes, cement over
pointing will limit the water evaporation from the stone unit and when
the salt crystals expand in the stone this will lead to a breakdown in
the stone, this is often found in the form of a friable powdery surface,
it is best if possible to stop the salt from contaminating the sand stone
in the first instance.
Moisture needs to drain from the stones the mortar should be weaker than the
stone to ensure water evaporation. Cement mortars are very hard in general and
therefore should not be used on historic structures Always use a lime based mortar
that is more pours than the stone to allow for adequate drainage of moisture from
the stone unit.
English Heritage had previously identified
the problems associated with the use of
cement in mortars on English Heritage
properties including Lindisfarne Priory.
Various methods of removing this cement
pointing had been tried with some success.
It has always traditionally been
unacceptable to use power tools on a
historic structure however with a drill and a
skilled operative it is possible to remove
cement based mortars from these structures
with care taken not to damage the stone
units within the wall. The
following pictures show the
drilling out of the cement
mortar and the cement and
grout removed; please note
the depth in which the
cement material has been
removed.

would normally indicate that the
stone was now being drilled into
and the drill bit should be
removed in case of damage to
the stone.

In the case of Lindisfarne Priory which had previously been consolidated
with a concrete mix probably a 1:2 cement/ aggregate mix including
some large aggregate within this recipe, the mix is known as {Scotch
Pointing} the name scotch pointing originated from when the English
Heritage properties within the north of England were manage by their
Edinbrough office, they had a standard mix with exposed aggregate
finish which is very common and is now referred to as scotch pointing.
In Scotland it is referred to as Stirling grit finish.
often there is also a neat
Q uite
cement grout behind the Scotch

Pointing, and this is the most difficult to
remove due to the hardness of the
material and the fact that the structure
can be consolidated as much as 100mm
or so into the structure with this grout.

Before any work was carried out on
Lindisfarne Priory Team Force operatives
had to demonstrate their competence in
the removal of Scotch pointing and
cement grout. English Heritage
offer training days on the
successful removal of Scotch
Pointing and Team Force
participated in this at
Tynemouth Priory. The training
day involved drilling small holes
within the cement based mortar
and cement grout. The holes
drilled were carried out with a
10mm tungsten drill bit for the
mortar joints of 20mm and
wider, and for smaller joints
smaller drill bits were used.
For joints of 5mm and less it is

considered too risky to drill out as the
stone ariss may be damaged by the drill
bit.

It is essential to keep a close eye on the
drill bit as the drill goes into the joint to
observe the colour of the dust coming
from the hole in which you are drilling.
If the dust is grey this indicates that
you are drilling through cement, if all of
a sudden the dust changed colour, say
the same color as the stone units this

Assuming that the stone has
not been drilled into and the
Scotch pointing and cement
grout was drilled right through,
the color of the dust would
change to a light powdery color,
this would indicate that the drill
bit had gone past the cement
and into the existing lime
mortar.

Holes should be drilled about 20mm
apart in vertical joints and horizontal
bed joints; once this has been
completed the drilled holes can then be
broken through with a tungsten chisel.
It is necessary to remove all traces of
Scotch pointing and cement grout to the
arisses of the stone also as leaving it on
the stone would restrict water
evaporation from the stone unit.

Team Force are committed to
training and have an ongoing
training program with an
annual review to discuss
training requirements and put
into action.
As well as our own in house
training, there is a requirement
when working on an English
Heritage project to
demonstrate and lecture about
the work that you are
undertaking. These training
days are usually open to
anyone interested and are
conducted on the site.
During the work at Lindisfarne
Priory we held a one day
master class with the help of

English Heritage and Heritage Skills
Initiative {HIS}, we demonstrated the
techniques on the actual front façade of
the building, all students took part in a
hands on demonstration which was a
success.

Earlier in the year we gave some
training to a student in the name of
Meyer Larsen at Tynemouth Priory when
we were carrying out some restoration
works there and when the contract for
Lindisfarne Priory was awarded to Team
Force we employed Meyer and he was
on site for the full duration of the
works. The training he received
included lime mortar pointing, mortar
repairs to stone, and lime shelter coats
to stone. Meyer is still currently working
with Team Force and will be employed
on further contracts.

Application of well considered and sympathetic
technical solutions whether traditional or
innovative……………

Deciding when to replace
an eroded stone.
Unless the stone has become loose or fractured, stone can erode to a considerable
depth before causing structural problems that need attention.

The difficulty in deciding where to start replacing eroded stone
is matched by an equal difficulty in where to stop; these four

following considerations need to be noted before deciding to replace
masonry.

1
2
3
4

Authenticity, would the retaining of original stone preserve the buildings
integrity and character?

Aesthetic, the appearance of the building does it depend on retaining the
marks of time?

Structural soundness, will the building collapse or will there be serious failure
if stone replacement has not been decided?
Functional, is the building still performing in the way it was meant to be?

On buildings of historic significance the
survival of

original stone work

can override the desire for
authentic uniformity.

M

ost 18th and 19th century stone
buildings were designed to control the
flow of water over their surface; this includes
many historic structures before this time. Projecting stones
protected the stones underneath helping to shed off water
rather than run down the face of the wall. These projecting
stones are often found on chimneys, and at every floor
level of a building in horizontal bands, when this works
properly and none of these projecting stones have been
damaged the building should contribute to a dry
structure, when deciding which stones should be
replaced on a façade these stones should take priority
if damaged significantly.
In most situations stone is simply replaced because
ascetically is does not look right and some times this
decision is fine, however, we should always remember
the rule of conservation is minimum intervention. At
first going into a situation where a survey is required for
a stone façade with minimum intervention in mind the
decision to replace stone should always be the furthest
thing from your mind unless the stone is of a structural
nature then there is no option but to replace.

In most cases light brushing is only required with maybe some stone consolidation
i.e. lime water or a shelter coat applied to the surface of the stone, along with a well
pointed wall this should be all that is needed in
most cases. To avoid stone decay regular
checks to the building at roof level
and/or the tops of walls
should be done.

Photo 2:

Photo 3:

Replacement of the
string course on
front façade
Photo 1:

Shows the removal of the existing string course and the timber supports for the
installation of the new stones. The decision to replace these stones was based on
protection of the arched window below them. The existing weathered string course
had badly corroded and was not functioning as it should and the vousiors within
the arched window were being affected by this.

Photo 2:

Shows the stainless steel dowels that are inserted into the joints to help support
the stones over the arch window.

Photo 3:
Photo 1:

Shows the finished string course stones grouted in position. The chamfered edges
were cut on site after employing a moldings specialist. The moldings specialist
looked at similar stones on the front façade and it was decided that this was the
correct detail.

When a decision is made to replace a stone on a historic
monument the normal criteria accepted by English Heritage
would be to bed the new stone to the original building line.

T

his method involves plumbing in the new stone to the lesser worn stones
within the same location, pick three or four stones that are not showing much
corrosion and plumb the new stone in place allowing for a further 5mm or so and
this should give more or less the same projection as the existing stones.
Unfortunately the big lesson to learn is that this is only the opinion of some, by all
means build the new stone out to what is thought the original building line,
however, sometimes the stone in question looks very different than you first
imagined. It is important for the new stone to project slightly, however, stones on
a historic structure should not hide the fact that it is a new stone and at the same
time the new stone does not want to stand out like a beacon. The replacement
stone needs to be subtle and sympathetic to the structure, correct tooling is
therefore essential.

When deciding to tool a stone
before grouting it into the
structure you are working on
care should be taken to look at
the surrounding stones on the
structure.

I

n the case of Lindisfarne Priory time
was spent looking around the Priory
to see if there were any existing stones
with signs of ancient tooling designs, as
was the case whilst working on the
priory I stumbled across a stone that
showed signs of diagonal tooling at
approximately a sixty degree angle,
after discussions with English heritage it
was decided that this would be the
correct method for this structure.

The use of lime as a binder on
Lindisfarne Priory

T

he use of lime and well graded
sand is very important on a
historic structure. The lime binder
needs to be weaker or more
porous than the surrounding stone
units. The reason for this is that
when a wall becomes wet the
moisture within the stones will
need to disperse, lime mortar
providing the lime binder is more
permeable than the stone will
draw moisture away from the
surrounding stones, the moisture
can then disperse out of the
mortar joints.

Any moisture trapped within a stone
because the mortar joints have been
over pointed with say a cement based
mortar will restrict the moisture from
dispersing from the stone and if it
freezes and salts are present the stone
is likely to corrode.

The main function of a stone wall
bedded and pointed with lime mortar is
that when the wall is significantly wet
due to driving rain the wall will get wet
then dry out quickly, this will mean the
stone units are less likely to corrode.

Lime mortar was used in the
conservation of Lindisfarne Priory,
the lime and sand mix a 1:3 lime,

fine and sharp sands, as per the
specification was said to be the correct
recipe. However before the mortar work
was carried out we decided to conduct a
test on the sand and the binder taking
into consideration their bulk densities.
The well graded sand was tested and
found to have a 37% void ratio and the
fine sand had a 45% void ratio this was

thought to be wrong. Because of the
high void ratio of the fine sand there
would not be enough lime within the
mix to wrap around the sand particles.

We decided to use the sharp sand
only in the final mix as the sharp
sand was in fact well graded type
sand and best suited. We then

weighed the correct amount of lime
binder to suit the sand type and taking
into consideration the lime binders bulk
density we determined that the mix was
in fact a one binder to two and a half
well graded sand. This when

measured into containers made a
1:3 mix by volume. Care needs to be

taken as some limes and sands have
different bulking densities and this alters
the mixing ratio by volume.
Understanding how it all works is the
key to success.
Changes in construction and the use of
cement mortars have been detrimental
to historic structures in the past and
lime mortar should always be used.
Cement mortars are in general not a
problem except when they are used on
traditional buildings built with stone and
lime mortars.

The main function of a stone wall bedded and pointed with lime mortar
is that when the wall is significantly wet due to driving rain the wall
will get wet then dry out quickly, this will mean the stone units are
less likely to corrode.

A

fter the successful removal of the
scotch pointing and cement grout
all joints should be thoroughly washed
out leaving a hungry clean joint.
Depending on the size of the joint, we
would normally consolidate the wider,
deeper joints with lime mortar pushed
to the back of the joint and dampened
stones {pinning or gallets} inserted
into the mortar, this cuts down on the
amount of mortar used within the joints
and the pinning or gallet stones will
give good consolidation when pushed
into the mortar as the mortar will press
right up to the back of the joint. This
type of joint filling will also cut down on
mortar shrinkage when the mortar dries
out as you use less mortar.

Once the first mentioned process has
been completed the joint can then be
pointed in the normal manner, placing
first and leaving in, some cases over
night until the surface of the mortar is
ready to pare back with a finger trowel
and then struck with a hard bristle
churn brush. This helps expose the
aggregate in the mortar. Whilst all of
this work is carried out the wall surface
is covered at all times and dampened
with a light spray regularly and even
after all work is complete the wall is
covered for a further three to seven
days. Mortar failure occurs when the
fresh mortar is exposed for a period of
time to too much rain, wind, cold, and
sun.

“There is a lot to bear in
mind when using
lime mortars.”

repairs; this also improves the ability
of the surface to shed wind flow rather
than trapping it in the hollows.

Before a stone repair is carried out it is
necessary to prepare the stone first
and on Lindisfarne priory this was
achieved by scraping off the moss or
algae from the surface of the stone.
The area identified for repair was then
rubbed down and a tack coating of a
runny lime mortar was stippled into
the stone surface, this is known as a
tack coating, allows better adhering
and primes the surface.

Whilst we concentrated on the re-pointing of the façade it was
necessary to carry out some stone repairs to the existing
stones, these stones were repaired and not replaced because
they were not structurally unsound.

T

hey were not part of any detail that
was designed to throw off water
from the building nor did they have any
important architectural feature or lost
detail. The stones were simply repaired
with mortar with minimum intervention
in mind. The repair was simple and
designed to help conserve and protect
the stone from further decay, the
mortar repair in many ways can be seen
as sacrificial to the stone, to extend the
life of the stone.

A decision to repair a stone is based on
experience as there is more than one
way. Firstly how much has the stone
deteriorate? Does it have cavities within
the stone that water can penetrate? Has
this in turn lead to what is known as
Alveolar erosion.
Alveolar erosion is often associated with
maritime locations and is typified by the
formation of smooth hemispherical
depressions in the surface of the stone.
The depressions can become so
numerous that they join together

forming a honeycomb-like appearance.
This process is believed to occur through
the formation of salt-induced
disaggregation pockets which then
weather perfectly into cavities {or
alveoles} This form of decay is usually
associated with areas experiencing wind
turbulence which causes both accelerated
drying and salt crystallization as well as
physical wind erosion. Depressions
form and it is gradually enlarged to
the point where it causes a microenvironment within it. Within this
environment, air pressure drying
rates, dissaggregation and abrasive
micro-eddying will differ from
unaffected areas further enhancing
the erosion of the depression. The
sculptural effects of this erosion can be
minimized by filling of the alveolar
depressions with colour matching mortar

Next we mixed some lime mortar
similar to the mortar that we used for
the re-pointing of the joints but in the
case of the stone repairs the mortar
aggregate was of the same colour as
the stone. Stone dust of the same
stone you are repairing can also be
added to the mix, however, it is best to
be cautious as too much stone dust
can actually make the stone mortar
dry white and this is the last thing you
want when repairing a stone. At
Lindisfarne a backing coat was applied
using the well graded slightly sharp red
sand, and then the top coat was
applied from the same sand sieved to
remove the larger aggregate but with
the sand still being slightly sharp. The
sharper well graded sands tend to
stand up to wear and tear better than
the softer smaller particles. Once the
repair mortar has been applied it will
then be left covered over and
dampened down for usually twenty
four hours. The repair mortar is then
scraped back to the stone until there is
just enough left on the stone for the
repair, the amount left on the stone is
a matter of opinion. However as we
have completed several projects for
English Heritage we are aware of what
is required. At this stage the repair is
lightly brushed down and dampened
for several days and is also wrapped
up in sheeting for protection.

F

or stones that show only minor
decay on the surface we can use a
shelter coat. After brushing a stone to
remove excess stone dust from its surface
mortar is used to repair the stone which is
watered down to a thin consistency. The
stone is dampened down and the shelter
coat is applied, sometimes it will be
necessary to apply more than one coat
to the stones.
This method should be repeated
every few years to conserve
the stone from decay,
however as long as the
joints and beds are
consolidated with lime
mortar and not a
cement based
mortar the stone
unit should
survive for
many
years.

My name is Brendan Teasdale,
I am the Director of Team Force Restoration Ltd and I was acting as the head
mason at Lindisfarne Priory.

I feel very passionate about my work and consider it a privilege to work on ancient
Monuments, this is my work and my life. To see such buildings most people have
to take a holiday and pay for the privilege.
My staff and fellow Masons.
Craig Burt, Foreman.
Craig Redfearn, Mason.
Meyer Larsen, Trainee Mason.
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