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1.0. Introduction 
The Consultants were appointed by Tom Stockwell, Listings Buildings Support Officer, 
Archdiocese of Birmingham, Cathedral House, St Chads, Queensway, Birmingham, B4 6EU, to 
carry out a survey on the two bridges to the moat of Harvington Hall, Harvington Hall Lane, 
Harvington, Kidderminster, DY10 4LR.  This report is to assess the current structural 
condition of the two bridges and make comment on any remedial works required in both the 
long and short terms. 
 
We have not inspected any area which was covered, unexposed or inaccessible and are 
therefore unable to comment that any such part is free from defect. 

  



2 
12093 
Harvington Hall, Bridge Survey 

  

Frank W. Haywood & Associates Limited 
April, 2020 

2.0. Bridge 1 
Bridge 1 is situated on the south-eastern elevation of the main hall and for the purpose of 
the survey, the bridge spans east to west across the moat.  The bridge is stonework and has 
a length of approximately 9.7m.  The full width of the bridge is 2.95m and the internal width 
is 2.45m.  The height of the parapet is approximately 800mm and there is a single central 
arch with a brickwork barrel vault which spans a distance of 2.08m.  The bridge is Grade I 
listed, and a general view is shown on photograph No. 1.  The diagram below shows a plan 
and elevations of the bridge. 

 

     
            Photograph No. 1 

 

     
 
2.1. Survey 

A general view of the bridge deck is shown on photograph No. 2 and this is brick paving and 
undulates significantly.  There have been localised repairs to the brickwork as can be seen on 
photograph No. 3.  There are also spalling bricks and vegetation between the joints. 

 

     
              Photograph No. 2                                  Photograph No. 3 
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A general view of the inner face of the northern parapet is shown on photograph No. 4 and 
this is stonework with localised brickwork patch repairs and by looking along the line of the 
parapet, it does lean inwards slightly, particularly on the eastern side.  There are no signs of 
any major cracking but there is moss growth and localised open joints as recorded on 
photograph No. 5. 

 

     
            Photograph No. 4                                           Photograph No. 5 

 
A general view of the inner face of the southern parapet is shown on photograph No. 6 and 
this is ashlar stonework with localised brick repairs and by looking along the line of the wall, 
it does lean significantly to the south as recorded on photograph No. 7. 
 

     
                       Photograph No. 6             Photograph No. 7  

 
There are localised mortar repairs in the joints which have been lost in places as recorded on 
photograph No. 8 and there is also moss growth on the stonework. 
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Photograph No. 8 

 
A general view of the northern elevation is shown on photograph No. 9 and this is a 
combination of stone and brickwork.  On the eastern side, there is vegetation and moss 
growth on the masonry as well as open joints as can be seen on photograph No. 10. 
 

     
Photograph No. 9                                                   Photograph No. 10 

 
Just beneath the eastern springing point of the arch, there is spalling masonry as can be seen 
on photograph No. 11 and on the western side, there are open joints and spalled brickwork 
as recorded on photographs No. 12 and 13. 
 

 
Photograph No. 11 
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             Photograph No. 12            Photograph No. 13 
 

On the eastern side, there is very slight vertical cracking in the parapet as recorded on 
photograph No. 14 and there is root growth in the joints at the location of a brick and 
cement repair as can be seen on photograph No. 15. 

 

     
               Photograph No. 14               Photograph No. 15 

 
A general view of the southern elevation is shown on photograph No. 16 and this is a 
combination of brick and stonework. 
 

 
Photograph No. 16 

 
On the eastern side, there is slight vertical cracking as can be seen on photograph No. 17 and 
there is also localised delamination of the stonework as indicated on photograph No. 18. 
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           Photograph No. 17                Photograph No. 18 

 
The brickwork course at the base on the eastern side is pointed in a cementitious mortar and 
has localised open joints.  Towards the base of the wall, the stonework below the brickwork 
has eroded as can be seen on photograph No. 19. 
 

 
Photograph No. 19 

 
At the eastern side of the arch, there is missing brickwork as shown on photograph No. 20 
and there is root growth in the joints in the stonework as recorded on photograph No. 21. 
 

     
              Photograph No. 20         Photograph No. 21 

 
On the western side, there are gaps beneath the pointing and minor vegetation growth in 
the joints as recorded on photographs No. 22 and 23. 
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                         Photograph No. 22                Photograph No. 23 

 
On the arch itself, this has a localised spalled brick as recorded on photograph No. 24. 
 

 
Photograph No. 24 

 
A general view of the underside of the bridge is shown on photograph No. 25 and there has 
been brickwork repairs to the barrel vault. 
 
 

 
Photograph No. 25 
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On the southern side, there is localised cracking in the east to west direction beneath the 
line of the parapet as recorded on photograph No. 26.  There are also localised spalled bricks 
and other minor repairs as recorded on photograph No. 27. 
 

 

     
          Photograph No. 26                                        Photograph No. 27 

 
On the northern side of the arch, there is similar east to west cracking beneath the inner 
position of the parapet wall as recorded on photograph No. 28. In the centre of the arch, 
there is very slight cracking in the east to west direction as shown on photograph No. 29. 
 

     
                       Photograph No. 28                Photograph No. 29 

 
A general view of the wall on the eastern side is shown on photograph No. 30 and this is a 
combination of both brick and stonework with open joints and a plinth below water level.  
The stonework in this position is deteriorating and eroding. 
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Photograph No. 30 

 
A general view of the wall on the western side is shown on photograph No. 31 and this is 
again a combination of brick and stonework.  The pointing is generally in a cementitious 
mortar and has caused the brickwork to spall as recorded on photograph No. 32. 
 

     
Photograph No. 31                                                     Photograph No. 32 

 
On the very northern corner, there is slight cracking and open joints in the masonry as 
identified on photograph No. 33.  A brickwork repair has been carried out on the southern 
corner in a cementitious mortar as shown on photograph No. 34. 
 

     
    Photograph No. 33                                          Photograph No. 34 
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2.2. Discussion 
The bridge shows no signs of any major failures and is generally in a reasonable condition, 
although does require a programme of maintenance repairs to be established.  There is a 
distinctive lean on the southern parapet and some slight cracking at the eastern end.  The 
cracking and lean to the parapet do not give rise to any immediate cause of structural 
concern but in the longer term, should be monitored and any significant changes that may 
occur in the condition of the parapet recorded. 

The deck is brickwork paving and is uneven in places especially towards the western end and 
it would be recommended that a risk assessment is carried out as this is the main entrance. 
It is also of note that the parapet is 800mm in height which is below the current regulations 
and therefore this should also be included in the risk assessment.  
 
The bridge is constructed from a combination of brick and stonework and there are localised 
cementitious mortar repairs to some of the joints.  Cementitious mortar is not suitable to be 
used for historic brickwork and natural stonework as it traps moisture inside the masonry.  
The moisture inside the masonry, suffers freeze-thaw action and breaks down the masonry 
causing spalling and damage to the brick and stonework.  It is therefore recommended that 
the cementitious pointing is removed, and the joints raked out and repointed in a lime-based 
mortar.  There is evidence of vegetation in the joints and in particular root growth which will 
cause long term damage.  It is recommended that all vegetation and root growth are 
removed and an allowance should be made for locally removing sections of masonry where 
these have penetrated deep into the structure. Once all the roots have been removed then 
the area should be locally rebuilt and repointed. 
 
The main supporting arch is a brickwork barrel vault and there have been repairs historically 
by the introduction of two patchwork repairs that are approximately beneath the positions 
where a vehicle would apply load.  There is also cracking beneath both parapets and this can 
often occur in masonry vaults where the presence of a solid masonry parapet above can 
increase the stiffness of the arch directly below the parapet. This difference in stiffness and 
loading can lead to the differential cracking noted. The crack on the southern side of the arch 
has been repointed and has not significantly reopened but as the parapet on this side is 
leaning outwards, it is recommended that this is monitored.  The central cracking that has 
been recorded is minor and should be repointed. 
 
There are sections of masonry which have spalled or eroded but currently they are not of an 
extent that they are of structural concern. However, a long-term programme of repair 
should be established so that these are cut out and replaced with matching brick or 
stonework. 

 
2.3. Summary of Short-Term Recommendations 

• Remove all non-deep rooted vegetation growth such as moss and grass in joints 
between brick paving. 

• Cut back all growth which has roots embedded into the structure. 
• Ensure that structure is kept clear from future vegetative growth. 
• Carry out risk assessment regarding the uneven paving and the low parapet height. 
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2.4. Summary of Long-Term Recommendations 

• Monitor lean on southern parapet by recording any deterioration in the condition 
with dated photographs and notes. Monitor cracking on the underside of the arch. It 
would be recommended that this is carried out on a six monthly basis. 

• Cut out and replace spalled, damaged and eroded masonry. 
• Remove deep rooted vegetation growth allowing for locally dismantling surrounding 

masonry to gain access to the roots and rebuild on completion. 
• Remove all cementitious mortar pointing and repoint in a lime based mortar. 
• Reinstate missing brickwork above and below waterline. 
• Rake out and repoint open joints and cracking on walls and underside of arch. 

 
3.0. Bridge 2 

Bridge 2 is considered to date from 1848, as is etched in a stone on the eastern elevation. It 
is situated on the southern side of the island and for the purpose of the survey, spans north 
to south.  The bridge has a total width of approximately 3.9m, an internal width of 3.5m and 
spans to a length of approximately 9m.  At the northern end of the bridge, there are two 
wingwalls and in the centre of the parapets are piers and these project inwards creating a 
minimum width of 2.94m.  The bridge has two brickwork barrel vaults spanning north to 
south and meet at a central brickwork pier.  The barrel vaults span a maximum distance of 
2.78m and the height of the parapet is 0.9m.  The bridge is constructed from a combination 
of brickwork and stonework and a general view is shown on photograph No. 35.  The 
diagrams below show a plan and elevations of the bridge. 

 
 

     
        Photograph No. 35 
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3.1. Survey 
A general view of the deck is shown on photograph No. 36 and this is grass and has 
vegetation and root growth at the south-western corner as can be seen on photograph     
No. 37. 

 

     
               Photograph No. 36               Photograph No. 37 

 
A general view of the inner face of the eastern parapet is shown on photograph No. 38 and 
there is ivy growth on the southern side as recorded on photograph No. 39. 
 

     
                        Photograph No. 38           Photograph No. 39 

 
There is localised cementitious mortar pointing that can be pulled out by hand in places and 
there is minor cracking on the southern side as seen on photograph No. 40. 
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Photograph No. 40 

 
There are localised open joints in the copings as recorded on photograph No. 41 and when 
horizontal force is applied to the parapet, there are loose stones on the top course just south 
of the central pier. 
 

 
Photograph No. 41 

 
To the north of this parapet is the wingwall and this has open joints in the copings and 
spalled bricks on the lower section as recorded on photographs No. 42 and 43. 
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              Photograph No. 42         Photograph No. 43 

 
A general view of the inner face of the western parapet is shown on photograph No. 44 and 
the top course is predominantly brickwork. 
 

 
Photograph No. 44 

 
Towards the southern end of the wall, there is diagonal cracking as can be seen on 
photograph No. 45 and the majority of the pointing at this position is cementitious which can 
be removed by hand as shown on photograph No. 46. 
 

     
               Photograph No. 45              Photograph No. 46 
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There is an occasional stone which has shattered as can be viewed on photograph No. 47 
and there is a localised ironwork pin which has caused both the brick and stone to fracture 
as this has corroded.  This is shown on photograph No. 48. 
 

     
               Photograph No. 47                         Photograph No. 48 
 

There is minor vegetation growth beneath the copings in the brickwork which is pointed in 
cement as can be seen on photograph No. 49.  On the end of the wingwall, there is ivy and 
root growth from the nearby tree as documented on photograph No. 50. 

 

     
 Photograph No. 49                                                    Photograph No. 50 

 
A general view of the eastern elevation is shown on photograph No. 51.  On the southern 
side of the southern arch, there is vegetation growth in the joints which has caused some 
very slight cracking to occur at this position as recorded on photograph No. 52. 

 

     
        Photograph No. 51                                                     Photograph No. 52 
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Some of the pointing is in a cementitious mortar, and this has been lost in localised areas as 
recorded on photograph No. 53 and 54 where, on the top course, this has loosened the 
stones. 
 

     
                Photograph No. 53                         Photograph No. 54 

 
On the central pier, there is vegetation growth and spalled brickwork as shown on 
photograph No. 55. 
 

 
Photograph No. 55 

 
On the wingwall, there is an extensive amount of vegetation growth in the joints, particularly 
on the lower section, as recorded on photograph No. 56, and there are also open joints in 
the stonework as shown on photograph No. 57. 
 

     
              Photograph No. 56                        Photograph No. 57 

 
At the very southern end of the wall, there is a large degree of vegetation growth and where 
the wall changes from brickwork to stonework, there is a localised stone which has fallen 
out.  These items are respectively recorded on photographs No. 58 and 59. 
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                       Photograph No. 58          Photograph No. 59 

 
A general view of the western elevation of the bridge is shown on photograph No. 60. There 
is a large degree of vegetation and ivy growth on the southern end as shown on photograph 
No. 61 and the vegetation is rooted into the joints which has caused the pointing to fall away 
as can be seen on photograph No. 62. 
 

 
Photograph No. 60 

 

     
              Photograph No. 61                         Photograph No. 62 
 

There are localised open joints in the brickwork arch and minor vegetation growth in the 
upper section of brickwork as recorded on photographs No. 63 and 64, respectively. 
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               Photograph No. 63                          Photograph No. 64 

 
The central pier is generally in a poor condition with a large degree of missing brickwork and 
vegetation which has rooted itself into the main structure of the wall. This has caused 
displaced bricks to the springing point of the southern arch, as can be seen on photographs 
No. 65 and 66. 
 

     
               Photograph No. 65                          Photograph No. 66 

 
On the southern side of the wingwall, there is ivy growth and cementitious pointing as 
recorded on photographs No. 67 and 68, respectively. 
 

     
                       Photograph No. 67                          Photograph No. 68 
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A general view of the underside of the southern arch is shown on photograph No. 69.  On 
the southern side, there are localised missing bricks where these have been washed out, and 
also eroded stonework as seen on photograph No. 70. 
 

 

     
Photograph No. 69                                                       Photograph No. 70 

 
On the northern side, there is spalling brickwork around the waterline as seen on 
photograph No. 71. 
 

 
Photograph No. 71 

 
On the western side of the northern springing point of the arch, there is a large section of 
masonry missing as recorded on photograph No. 72. The brickwork above is now naturally 
arching east west across this section.  The masonry has now been washed away exposing the 
inner core as can be seen on photograph No. 73. 
 

     
                Photograph No. 72                        Photograph No. 73 
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The remainder of the arch above the springing point is generally in a reasonable condition 
but does have open joints as shown on photograph No. 74. 
 

 
Photograph No. 74 

 
A general view of the underside of the northern arch is shown on photograph No. 75. There 
are localised open joints and spalled bricks, particularly around the waterline, as can be seen 
on photograph No. 76. 

 

     
              Photograph No. 75                        Photograph No. 76 
 
3.2. Discussion 

The bridge has areas which are of structural concern which include the damage to the 
southern arch, the springing point at the central pier and the diagonal cracking on both 
parapets to the southern side of the southern arch.  The parapets also have loose stones, 
particularly on the eastern side, which could be dislodged if reasonable force was applied. 
 
The most concerning item is the missing bricks on the northern side of the southern arch 
where these have been washed away and the core of the central pier is exposed.  The 
masonry barrel vault is naturally arching over the missing section and it is recommended that 
the core behind the missing brickwork is infilled so that it is solid and the missing brickwork 
reinstated.  To do this, safe access should be gained to the underside of the southern arch 
and this could be done by damming both ends of the arch and pumping water out to reduce 
the water level inside the arch.  The debris beneath the bridge can then be removed to 
expose the footing at the lower section of the walls and these can be repaired where 
necessary.  The brickwork surround to the void should be stabilised and the missing bricks 
reinstated. 
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Whilst the southern arch can be accessed, it would be an ideal opportunity to carry out other 
maintenance type repairs to the underside of the arch.  This would include cleaning down 
the bricks and repointing open joints, cutting out spalled and damaged brickwork and 
replacing eroded stonework.  It would be prudent not to allow any form of vehicle access 
over the bridge until the repairs are carried out.  The northern arch is generally more 
reasonable but does require repairs such as cutting out spalled bricks and repointing open 
joints. 

 
There is extensive root growth to the central pier on the western side where this has 
displaced multiple bricks on the southern corner and this should be repaired so as to reduce 
the risk of potential damage to the arch. There is also major root growth on the eastern side 
of the wingwall on the eastern elevation and this has caused displacement to the masonry.  
Furthermore, there is a large degree of vegetation on the southern end of the bridge, 
particularly on the western side where there is ivy growth embedded into the joints which 
has loosened the pointing.  It is recommended that in the short term, as much vegetation as 
possible is removed and where there is root and ivy growth embedded into the wall, this is 
cut back as much as possible.  In the longer term all the vegetation including the roots should 
be removed. Where the growth is rooted deep into the structure, the surrounding masonry 
should be locally removed, all the roots removed and then the brickwork or stonework  
re-laid. 
 
There were stones found on the eastern parapet that were loose and this was due to the 
mortar bedding beneath them having been lost.  In the very short-term it would be prudent 
to re-bed the loose stones so they are not a danger. In the longer term then the cracking in 
these areas will require repair with the masonry reset across the fracture. 
 
On the wingwall to the eastern elevation, there is movement to the upper section of the wall 
when horizontal force is applied to the head of the wall.  The movement does not give rise to 
major structural concern, but it is recommended that in the longer term, the upper three 
courses are carefully dismantled and rebuilt.  The parapets are also 900mm in height, below 
the current regulations and it is recommended to carry out a risk assessment of the safety of 
staff and the public regarding the height of the parapet.  There are localised areas of 
cementitious mortar pointing in both the brick and stonework.  Cementitious mortar is not 
suitable for use in historic brickwork and natural stonework as it is too hard and does not 
allow the flexibility that historic masonry structures require.  It also traps moisture inside the 
masonry and causes spalling of the bricks and deterioration of the stonework.  It is therefore 
recommended that in the long term, the cementitious mortar is removed, and the joints 
repointed in a lime-based mortar. 

 
3.3. Summary of Short-Term Recommendations 

 

• Install dam on both sides of the southern arch and drain internal water to gain safe 
access to underside of arch.  Remove debris and silt to expose the lower masonry on 
the pier and abutment.  Ensure core of central pier is solid and rebuild localised 
collapsed section. 

• Limit bridge access to pedestrians only and no vehicles until arch repairs are 
complete 
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• Remove all non deep rooted vegetation growth such as moss and grass in joints 
between brick paving. 

• Re-bed the loose stones on top of eastern parapet. 
• Cut back all growth which has roots embedded into the structure. 
• Carry out risk assessment regarding the low parapet height. 
• Ensure that structure is kept clear from future vegetative growth. 

3.4. Summary of Long-Term Recommendations 
 

• Remove all vegetative and growth rooted into the structure allowing for carefully 
dismantling localised sections to gain access to the root growth and rebuilding on 
completion. 

• Carry out cleaning and repointing works to underside of the southern arch as well as 
cutting out and replacing spalled and damaged masonry. 

• Repeat damming procedure to northern arch and repoint localised open joints as well 
as cutting out and replacing spalled and missing/damaged masonry. 

• Carefully dismantle top three courses of stonework on the north-eastern wingwall 
and rebuild. 

• Remove all cementitious mortar pointing and repoint in a lime-based mortar. 
• Carefully dismantle parapet wall either side of cracking to southern side of eastern 

parapet and rebuild. 
• Rake out and repoint cracking in southern end of western parapet. 
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4.0 Conclusion 
Bridge 2 requires the most significant short-term repairs as there is a section of masonry 
which has collapsed at the springing point of the southern arch. Also, at the position of the 
central pier between the two arches the masonry has been disturbed and this should be 
reinstated so there is a sound bearing for the arch. The majority of the works are of a 
maintenance type in removing vegetation, replacing spalled and eroded masonry and 
making good the bridge decks. Due to the use of the bridges then a risk assessment 
concentrating on the parapet heights and also the uneven nature of the deck to Bridge 1 
would be recommended. Once the repairs noted have been carried out then it is important 
that a programme of maintenance is implemented. 

 
 
 
 
 
 
 
 
……………………………………………………………… 
Clive Haywood 
B.Eng(Hons)., C.Eng., M.I.Struct.E. 
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