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Client

Mr David Woodhead
Bretton Lodge

1, Park Lane

West Bretton

WF4 4JT

Structure inspected

The estate wall to the east of the main property,

Date inspected

12t April 2022.

Terms of reference

To assess and comment upon the likely causes of the northward lean that is present
in the estate wall, immediately adjacent to the main Grade Il Listed residential
property at Bretton Lodge.

Limitations

The investigation is generally confined to the agreed terms of reference. This report
does not constitute a full structural investigation or assessment of the property as a
whole.

We have not inspected parts of the structure which are covered, unexposed or
inaccessible and we are therefore unable to report that any such parts of the
structure are free from defect.

Brief description

The estate wall is located immediately to the east of the Grade Il listed residential
property at Bretton Lodge. The Historic England Listing Number for Bretton Lodge is

1184768, and the approx. National Grid location of the wall is SE 28753 13532.

The wall is understood to have been constructed in the late 1700s, at the same time
as the adjacent main residential property.

For the purposes of orientation when reading this report, the wall runs in an east-
west direction, with the gravel approach driveway to the north, the greenhouse and
potting shed to its eastern end, the paved courtyard garden and open countryside to
the south, and the main property at Bretton Lodge to its western end.

Reference should be made to the photographs included in Appendix Al and to the
structural calculation sheets included in Appendix A2 of this report.
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Observations
General construction details

The wall appears to be built of hand-made clay brick construction, bedded in a soft
lime ash mortar. In most locations, it is 1 % bricks (approx. 350mm) thick.

The wall extends over a length of approx. 20m, has a step in its top edge approx. half
way along its length, and stands between approx. 4m and 4.5m high above the
adjacent ground levels. (Photo A1.1).

The wall is capped by sandstone coping slabs.

The depth, nature and bearing strata of the foundations to the wall were not
investigated directly, however reference was made to the online BGS Geology of
Britain Viewer, which indicated that the local geology comprises shallow, weathered
sandstone over Middle Coal Measure Sandstones and Mudstones.

Distortion of the wall

The wall has a pronounced lean to the north, and in the worst location is estimated
visually to be approx. 600mm out of plumb. (Photo A1.2).

The top edge of the wall has distorted accordingly into a smooth curve over approx.
three quarters of its length. (Photo A1.3).

Condition
There are widespread signs of freeze / thaw damage and saturation-related decay to
the brickwork. The decay was noted generally to be worse on the northern (shaded /

damper) side of the wall. (Photo A1.4).

Erosion of the pointing and mortar is visible to both sides of the wall, though this was
noted generally to be worse on the northern (shaded / damper) side.

There has been no visible disruption to the sandstone copings at the head of the
wall.

There are no visible signs of impact or abrasion to the south face of the wall. (Photo
A1.5).

Previous openings

The wall appears previously to have been penetrated by two semi-circular arched
pedestrian access openings, and by a single cyclical-arched carriage access opening.

The crown of the cyclic arch was noted to have undergone historical settlement, and
is disrupted by approx. 30mm at mid-span.
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The sandstone coping directly above the arch disruption was noted to slope
downward by approx. 30mm to the east, corresponding to the degree of disruption
in the brickwork below.

The northern face of the wall above the cyclic arch was noted to have separated
from the main body of the wall by approx. 25mm towards mid-span.

Infill walls approx. 230mm thick have been built within all three arched openings.
The brickwork appears to be of a comparable age and quality to the adjacent wall,
and is thought to have been provided to offer support to the disrupted arch, and
possibly to provide additional in-plane thrust resistance along the line of the wall.

The infill brickwork runs flush with the south face of the wall and is recessed by
approx. 120mm to the north face.

Planting

A sub-mature Magnolia tree was noted to be present to the south side of the wall, at
a distance of approx. 2m from the gable of the adjacent main residential property.

It was noted that a semi-mature Magnolia tree had previously stood at a distance of
approx. 3m to the south side of the wall, approx.12m from its western end. The tree
is understood to have been removed in December 2021, when alteration work was
carried out to the adjacent courtyard garden area.

Several low-level shrubs were noted to be present in the planted bed to the north
side of the wall.

Winter Storms, February 2022

It is noted by way of record that the weather during the week from 13t to 19t
February 2022 was particularly bad, with the severe impact of two Met. Office
named storms, Dudley and Eunice, being felt across this part of the UK.

Wind speeds of around 80mph, or 22 m/s, were recorded in the area, corresponding
very closely to the maximum anticipated site wind speed proposed in BS6399 pt.2,
Code of Practice for Wind Loads, as used in structural engineering calculations.

The storms caused significant damage and disruption across the UK, including
damage to buildings and the loss of many trees.

This was the case in the vicinity of Bretton Lodge, where several trees were either
snapped off, or were uprooted, though fortunately, none of them landed on the
buildings themselves, or on the estate wall described in this report. (Photos A1.6,
A1.7, A1.8).
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Discussion
Structural stability of the wall.

Structural calculations have been produced to assess the likely strength and overall
stability of the estate wall, and its ability to resist severe wind loading. (See Appendix
A2).

The calculations show that in theory, the wall should not have sufficient strength to
withstand the maximum applicable wind loading, which is a matter of some concern.
Nevertheless, the wall has remained standing, though in a distorted condition.

It is thought that this is either because the winds did not actually reach peak values
in the immediate area, the adjacent buildings and trees provided some degree of
shelter from the prevailing winds, or that secondary effects within the wall build-up
(comparatively weak bricks, soft, pliable lime mortar) allowed the absorption and
dissipation of energy internally. It is probable that all three of these effects played a
contributory role in enabling the wall to survive.

Causes of the distortion

It would not appear that tree branch impact has played a part in causing the wall to
lean, as there are no signs of localised damage or abrasion to the south face of the
brickwork, or of shifting of the sandstone lintels at the head of the wall, as might be
expected.

Moreover, the even, curved shape of the distorted wall would suggest that a more
longitudinally distributed, progressive load has been applied, such as would be the
case due to lateral wind loading.

The lean of the wall has also reached a point where the vertical line of thrust through
the wall’s centre of mass lies well outside the middle third of its width. Indeed, in
places, the line of thrust would appear to lie outside the northern face of the wall
altogether.

The implication of this is that in order for stability to be maintained, tensile stresses
will be being induced in the southern face of the wall. Brickwork has a very low
capacity to resist tensile stress, and the structural calculations indicate that the
applied stress may be between two and three times greater than the resistance that
would typically be expected.

It is therefore clear that unquantifiable but beneficial secondary effects are helping
to keep the wall standing. However, it should not be presumed that those effects will
remain active indefinitely, as the soft mortar within the brickwork and the ground
beneath the foundations could be expected to yield gradually under excess stress,
and this would eventually lead to the collapse of the wall.
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It is therefore considered essential that the area to the north side of the wall should
be cordoned off to prevent local access, and that temporary shoring measures
should be considered, in order to ensure the stability of the wall in the short term.

Remedial options

It is understood that the wall was substantially plumb prior to the February 2022
storms, so it is possible that some tilting of the foundations to the wall may have
occurred as a result of the overstress brought about by the lateral loading. If this is
the case, then it would suggest that the problem is now deep-seated, and that
dismantling and re-building of the wall are likely to be unavoidable.

Given that the adjacent property at Bretton Lodge is listed, it is assumed that any
remedial work to the wall should either be ‘in kind’, using similar materials and
construction techniques to the existing, or at least be of a similar visual appearance.
This matter should be discussed in detail with representatives of Historic England,
prior to the implementation of remedial works.

The calculations indicate that a wall of the same thickness to the existing, and using
similar materials, could not be expected to carry anticipated wind loadings. A change
in technical approach will therefore be necessary, and this is likely to involve either
the provision of some form of internal reinforcement, or the application of some
degree of vertical pre-compressive force, in order to overcome any tensile forces
that would be created under lateral loading conditions.

The last two sheets of the structural calculations explore the possibility of re-building
the wall from new, salvaging as many of the existing bricks as possible to provide two
outer faces of similar visual appearance to the existing, and filling the gap in between
with concrete, incorporating a central layer of steel mesh reinforcement.

If desired, this approach could be also used to enable the recreation of the original
arched openings that are visible in the north face of the wall.

Conclusions and recommendations

The most probable cause of the damage is considered to be strong differential wind
pressure occurring across the wall. Suitable conditions for this situation to arise
would have occurred during the severe storms of February 2022.

The area to the north side of the wall should be cordoned off to prevent local access,
and temporary shoring measures should be considered to ensure the stability of the
wall in the short term.

It has been demonstrated by calculation that the wall does not have sufficient
capacity to resist anticipated wind loading, unless some form of strengthening
reinforcement is introduced.

The lean of the wall has reached a point where the vertical line of thrust through the
wall’s centre of mass lies well outside the middle third of its width. The implication of
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this is that tensile stresses will be being induced in the southern face of the wall,
which the wall may not be able to resist.

9.5 It is possible that further, gradual deformation will occur, and therefore it should not
be presumed that the wall will remain stable indefinitely.

9.6 It is recommended that permission should be sought from Historic England to
dismantle the wall carefully, salvaging as many of the original bricks as possible, and
to reconstruct the wall as a reinforced masonry wall of substantially similar visual
appearance.

Signed: Date: 29 April 2022

Director

Thisolutions Ltd
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Photographs
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Photo Al1.1: The wall as viewed from the north-east.

Photo Al1.2 : The wall has a pronounced lean of up to approx. 600mm to the north.
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Photo A1.3 : The head of the wall has distorted into a smooth curve
over approx. three quarters of its length.

Photo Al.4 : There are widespread signs of erosion to the brickwork.
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Photo A1.5 : There are no signs of physical impact or abrasion to the south face of the wall.

Photo Al1.6 : View across the open land to the south and west of the estate wall at Bretton
Lodge, showing tree damage caused by Storms Dudley and Eunice, February 2022.
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Photo A1.7 : Cypress trees felled by Storm Eunice, February 2022.

Photo A1.8 : Close-up of tree trunks at Bretton Lodge, split by Storm Eunice.
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Appendix A2:

Structural Calculation Sheets
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