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  PROJECT SUMMARY 

REGION: Cambridgeshire 

LOCATION:  Hilton 

OBJECT: Stone Monument and sunken turf maze 

MATERIALS: Oolitic limestone 

DIMENSIONS: Maze approx: 17m diameter 

Monument approx: 2840mm High x Base 500mm2 

 

 



 

www.clivedenconservation.com info@clivedenconservation.com 1 

 

  TREATMENT REPORT 

1.0 Introduction 

Cliveden Conservation was commissioned by Hilton Parish Council, to stabilise 

and conserve the Hilton monument and retaining wall of the sunken turf maze, 

following a condition inspection which identified instability of the monument 

and significant losses and loose material to the retaining wall. They have been 

repaired in accordance with the Advisory Report prepared in January 2010 by 

Cliveden Conservation. 

 

2.0 Treatment of Hilton Monument 

2.1 Dismantling 

A large area around the monument was first cordoned off with Heras fencing to 

prevent risk to the general public whilst works were undertaken and boards 

were laid down within the compound to protect the turf maze as far as possible 

(Plate 1). 

Prior to any dismantling, the monument was comprehensively photographed 

and documented and all elements were temporarily marked for orientation. 

In order to dismantle the monument section by section (the monument consists 

of six elements), a gantry was erected complete with block and tackle and each 

element detached, lifted and set down on adjacent boarding (Plate 2). 

 

        

Plate 1: Fenced compound around monument         Plate 2: Dismantling with gantry 
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Throughout the process of dismantling evidence was found indicating that 

the monument had been damaged and had probably toppled over in the past. 

Unsuitable materials had been used for all subsequent repair works.  

To remove the elements without causing further damage it was necessary to 

support the stones with straps from the gantry and rake out as much bedding 

material as possible.  

The top two joints (ball to upper socle and upper socle to lower) had been 

bedded with very hard, thick cement, and a copper alloy square dowel had 

been set into holes between the ball and socle (Plate 3). Into the ball this dowel 

was set in lead but into the socle it was polyester resin; suggesting that the 

upper socle is a relatively recent repair following damage to the original, of 

which only the lower part remains (See photographic plate 4). 

 

        

Plate 3: Removal of cement and dowel      Plate 4: Damaged original socle 

 

     

No more dowels were found during the dismantling process and the lower 

beds and pointing appeared to be lime based. 

The lower shaft element was found to extend approx. 400mm below ground 

level and dimensions of the footprint increased slightly.  

The bedding and foundation had obviously failed and broken up but layers of 

its makeup were identifiable as a bed of lime with several slate packers laid 

on yellow bricks and beneath that; a quantity of large shells (See plate 5). 
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  Plate 5: remains of an existing foundation 

 

2.2 Laying the new foundation 

The remaining hole was enlarged and dug out to approx 500mm below the 

original foundation, with enough space allowed to fit and later remove the 

shuttering for the foundation. Distinctive layers were found where the hole 

was dug; directly below the original foundation was found to be very stony to 

about 250mm depth and this appeared to be part of the natural composition 

of the surrounding ground rather than part of an installed foundation. Below 

this level was found to be almost pure clay (See plate 6). 

 

 

        Plate 6: Hole dug to a total depth of approximately 900mm 
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For the foundation, a mix of NHL 5, local sharp sand and local limestone 

scalpings were used in the following proportions: 

 

1 Pt NHL 5 

2 Pts aggregate (sharp sand and limestone scalpings 1:2) 

 

The ‘limecrete’ mix was poured into the ply-shuttered hole and struck off 

level 400mm below ground level (Plate 7). 

After a period of 3 days, the shuttering was removed to allow better air 

circulation and the ‘limecrete’ foundation was then left for a further 7 days to 

fully cure before any rebuilding works were started. 

 

 

Fig 1: Simplified cross-section of ground layers 

- Ground level 

 

- Remains of foundation 

 

- Stony ground 

 

 

- Clay 

Approx 

dimensions: 

400mm 

 

100mm 

250mm 

 

200mm 
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2.3 Rebuilding 

Each element of the monument was prepared for the rebuild by removing all 

old mortars and resins and cleaning the bedding faces. 

An old fault was found across an upper corner of the upper shaft stone and as 

a preventative measure a stainless steel cramp was set across the crack using a 

2 part epoxy resin. Once the monument is rebuilt this repair will not be visible 

(Plate 8). 

Rebuilding was carried out in the reverse order to dismantling, and with the 

lower shaft stone suspended from the gantry it was possible to lower and 

raise the stone in the hole to allow slate packers to be positioned where 

necessary and a lime mortar bed to be laid (Plate 9). 

               

Plate 7: Foundation levelled to shuttering         Plate 8: Cramp spanning fault in upper shaft 

 

 

Plate 9: Slate packers laid to level first stone 

                 

 



 

www.clivedenconservation.com info@clivedenconservation.com  

 

This lower shaft stone was left for 24 hours for the lime bedding to take an 

initial set before the other elements were fixed. 

The same bedding mix was used for all elements and slates were used where 

necessary to build each one level. 

 The bedding and pointing mix consists of the following components: 

1 pt NHL3.5, 2 pts local sharp sand, 1 pt Bath stone dust 

 

For security and safety the elements were all dowelled together using 

threaded stainless steel dowels set into a 2 part epoxy resin. Smaller stainless 

steel locking pins were also set into the lower two joints to prevent the stones 

turning if knocked (See photographic plate 10). 

 

Plate 10: Principal dowel and locking pin between upper and lower shaft 

 

With all elements in place, open joints were pointed using the mortar mix 

described above. 

Approximately 48 hours after the pointing had gone off, a conservation clean 

was conducted using Nylon brushes and water. The aim of this clean was to 

remove moss and undesirable algae and dirt, whilst allowing the attractive 

lichens to remain. 

As well as removing the build up of thick moss and dirt (which harbour 

moisture and can lead to decay of the stonework), the conservation clean has 

very much improved the aesthetics of the monument, making inscriptions 

more legible (Plate 11) and uncovering a previously hidden and seemingly 

unknown sundial inscribed on the ball complete with mounting holes for a 

gnomon (See plate 12). 
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It is worth noting that the sundial could only be set back in the position it was 

found and, due to its previous removal, may no longer be accurately 

calibrated. The ball itself was centred as far as possible but it is evident from 

viewing it at certain angles that it has not been carved perfectly spherical. 

 

     

Plate 11: Crest and inscription after cleaning  Plate 12: Exposed sundial on ball 

 

    

 

3.0 Treatment of the Retaining Wall 

3.1 Introduction 

The retaining wall which surrounds the maze measures approx. 51metres in 

circumference, 33 metres of which remains in very sound condition with only 

minor chips and cracks. The other 18 metres (See fig 2) however was found to 

be in poorer condition with large areas of loss to the face and the top edge 

heavily damaged allowing turf and moss to encroach over the face of the wall 

(Plate 13). 
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Fig 2: Area to receive treatment                     Plate 13: Turf encroaching over deteriorated wall 

shown in red 

 

 

3.2 Mortar Analysis 

In order to understand and repair the wall in a suitable material, samples 

were taken from four points around the retaining wall, North, South, East and 

West and analysed at our laboratory. 

It was concluded that all four samples were NHL (natural hydraulic lime) 

based, varying in strength from NHL 2 to NHL 3.5.  

For repairs we selected the following mix in order to achieve the best possible 

match in colour and provide a durable repair whilst being sensitive to the 

original material. 

 

1 pt NHL 3.5 

3 pt washed sharp sand sourced from Baston Fen, Grantham. 
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3.3 Treatment 

• Turf was first cut back to expose the top edge of the wall for repair, 

moss and soil from the face were removed as were loose and damaged 

areas of render to allow good adhesion of the new render (See plate 

14). 

 

Plate 14: Turf cut back to reveal wall to be repaired 

 

• Where large losses were present, 150-200mm long hazel staves were 

driven into pre-drilled holes in the wall and soil substrate to provide a 

good armature for the new render (Plates 15&16). The ends of the 

longer staves were split to provide an even better key. Cracks were also 

raked out to remove dirt and biological growth before they could be 

pointed. 

 

    

Plate 15: Split staves to reinforce repair Plate 16: Armatures arranged for a large 

repair 
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• A first application of render was applied to fill the deeper losses and 

then keyed for the second application (Plate 17) and left to cure under 

dampened hessian for four days. 

 

 Plate 17: First application of render keyed for the second 

 

• The second application filled all the significant losses to the areas 

selected for repair and was again keyed and left to calcify before the 

third and final application. 

• The final application brought the repairs level with the original profile 

of the wall and was worked back after taking an initial set to give a 

similar surface finish to the original (Plate 18).  

 

    Plate 18: Final finish of render repairs 
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• Areas for which large repairs had not been deemed necessary; received 

some small capping repairs to aid water run-off (See plate 19).  Again, 

the repairs were covered with dampened hessian for several days 

(Plate 20). 

         

     Plate 19: Small capping repairs                 Plate 20: Repairs covered between  

        treatments 

 

 

 

APPENDIX A (see overleaf) 

Mortar Analysis Report 
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