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This report is made on behalf of Building Research Establishment Ltd (BRE) and may only be distributed 
in its entirety, without amendment, and with attribution to BRE to the extent permitted by the terms and 
conditions of the contract. Test results relate only to the specimens tested. BRE has no responsibility for 
the design, materials, workmanship or performance of the product or specimens tested. This report does 
not constitute an approval, certification or endorsement of the product tested and no such claims should 
be made on websites, marketing materials, etc. Any reference to the results contained in this report 
should be accompanied by a copy of the full report, or a link to a copy of the full report. 

BRE’s liability in respect of this report and reliance thereupon shall be as per the terms and conditions of 
contract with the client and BRE shall have no liability to third parties to the extent permitted in law.  

 

Prepared by 

Name Dr Martyn Webb 

Position Principal Consultant, Fire and Building Technology Group 

Date 23 December 2020 

Signature 
 

Authorised by 

Name Dr Tim Yates 

Position Technical Director, Fire and Building Technology Group  

Date 23 December 2020 

Signature 
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1 Introduction 

Following instruction from Phil Kerry (Goldholme Stone Ltd.) BRE has completed a series of tests on the 
Ancaster Copper Hill Limestone.  

The stone was delivered to BRE on the 13/08/2020. 

This report provides a factual account of the testing carried out. 

 

2 Test programme 

BRE have carried out the following tests: 

 

2.1 Masonry 
BS EN 12407:2007, Natural stone test methods. Petrographic examination* 

BS EN 1936:2006, Natural stone test methods. Determination of apparent density*, and open porosity*  

BS EN 13755:2008, Natural stone test methods. Determination of water absorption at atmospheric 
pressure*    

BS EN 772-1:2011, Methods of test for masonry units — Part 1: Determination of compressive strength* 

BS EN 772-11:2011, Methods of test for masonry units - Part 11: Determination of water absorption of 
aggregate concrete, manufactured stone and natural stone masonry units due to capillary action and the 
initial rate of water absorption of clay masonry units* 

BS EN 12371: 2010, Natural stone test methods. Determination of frost resistance - identification test* 

BS EN 1745:2012 Masonry and masonry products. Methods for determining thermal properties 

BS EN ISO 10456:2007 Building materials and products. Hygrothermal properties. Tabulated design 
values and procedures for determining declared and design thermal values 

BS EN 13501 2007 + A1 2009 Fire classification of construction products and building elements. 
Classification using test data from reaction to fire tests - Commission Decision 96/603/EC 

* BRE is UKAS accredited for this test. 

 

 

 

 



 Testing of Ancaster Copper Hill Limestone  

 

                                                                             

 

Commercial in Confidence 

Template Version V2-082014 

© Building Research Establishment Ltd  

 

Report No. P118422 - 1002  

Page 4 of 17 

 

 

3 Test Results  

Given below is a summary of the test results, full details can be found in the Appendix. 

 

3.1 Masonry BS EN 771 -6 
 

Test Standard Result Unit 
Petrographic Examination BS EN 12407 Oolitic limestone (Oosparite) 
Apparent Density BS EN 1936  2280 kg/m3 
Open Porosity   BS EN 1936  15.9 % by volume 
Water Absorption at atmospheric pressure BS EN 13755 5.7 % by weight 
Water Absorption by capillarity BS EN 772 - 11 76 g/(m2.s0.5 ) 
Compressive strength BS EN 772 -1  22.5 MPa 
Frost Resistance BS EN 12371 14 cycles 
Water vapour resistance factor dry* EN ISO 10456 200  
Water vapour resistance factor wet* EN ISO 10456 150  
Specific heat capacity* BS EN 1745 1000 J/(kg.K) 
Thermal conductivity in dry state l10 dry unit*   BS EN 1745 1.7 W/(m.K) 

Reaction to fire Declared statement if combustible 
material is less than 1% *              ISO  13501- 1 A1  

* Results derived from tabulated values. 
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4 Appendix Detailed Test Results  
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BSEN 1936: 2006: Determination of open porosity and apparent density 
  

         
Name of Stone: Ancaster Copper Hill Petrographic Nature: Limestone 
Block No No data supplied Anisotropic Features: Bedding marked 
Supplier: Client Country of Origin: UK 
Dimensions (mm): 50 x 50 x 50 Project Reference: P118422 
Surface Finish: Sawn Preparation:  Prepared to BS EN 1936 
Date Tested: 18/08/2020 20/08/2020 Tested by: I. Rance 
             

BRE No Md Mh Ms Apparent Open   
P118422/20/03/    Density Porosity   

  g g g kg.m-3 %   
251 280.39 177.12 300.51 2270 16.3   
252 284.15 179.45 302.88 2300 15.2   
253 278.86 176.15 299.57 2250 16.8   
254 280.66 177.24 300.08 2280 15.8   
255 281.43 177.53 300.73 2280 15.7   
256 282.35 178.34 301.58 2290 15.6   

    Mean 2280 15.9   
         

* The calculation of apparent density assumes the density of water to be 998 kg.m-3 at 20 oC 
Open Porosity is defined as the ratio of volume of open pores to the apparent volume of the specimen 
Apparent Density is defined as the ratio of the mass of the dry specimen to its apparent volume   

         
         

  
Mean open porosity 
(po):  15.9 %   

         
  Mean apparent density (ρb) 2280 kg.m-3   
         
         

      
 
    

       
Approved by: Date: 15/10/2020    
       
         
Name: Dr Martyn Webb      
         
Position: Principal Consultant Fire and Building Technology Group   
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BSEN 13755: 2008: Determination of water absorption at atmospheric pressure 
  

         
Name of Stone: Ancaster Copper Hill Petrographic Nature: Limestone 
Block No No data supplied Anisotropic Features: Bedding marked 
Supplier: Client Country of Origin: UK 
Dimensions (mm): 50 x 50 x 50 Project Reference: P118422 
Surface Finish: Sawn Preparation:  Prepared to BS EN 13755 
Date Tested: 21/08/2020 28/08/2020 Tested by: I. Rance 
         
  Dry mass Wet mass Wet mass     

BRE No 1 hr 48 hrs 72 hrs Difference  Water   
P118422/20/03/ md mi2 ms (ms-mi2) Absorption   

  g g g % %   
241 284.40 299.99 300.12 0.042 5.5   
242 279.57 297.29 297.37 0.028 6.4   
243 281.47 297.84 297.94 0.033 5.8   
244 277.55 292.61 292.69 0.027 5.5   
245 283.29 299.24 299.33 0.028 5.7   
246 277.64 292.53 292.60 0.027 5.4   

          
     Mean 5.7   
         
         

         
         

  Mean Water Absorption (Ab): 5.7 %   
         

         
         
         
       
Approved by: Date: 15/10/2020    
     

 

       
Name: Dr Martyn Webb    
       
Position: Principal Consultant Fire and Building Technology Group 
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BSEN 772 -11 :2011 : Determination of water absorption of natural stone  
 masonry units due to capillarity action - Tested perpendicular to bedding 

         
   

 

   
      
      
      
      
      
      

         
Name of Stone: Ancaster Copper Hill Petrographic Nature: Limestone 
Block No No data supplied Anisotropic Features: Bedding marked 
Supplier: Client Country of Origin: UK 
Dimensions (mm): 70 x 70 x 70 Project Reference: P118422 
Surface Finish: Sawn Preparation: Prepared to BSEN 772-11 
Date Tested: 24/08/2020 26/08/2020 Tested by: I. Rance 
         
  Width 1 Width 2 Water absorption *    

BRE No       
P118422/20/03/ m m gm2s-0.5    

116 0.0700 0.0704 69    
117 0.0699 0.0703 69    
118 0.0703 0.0704 81    
119 0.0704 0.0705 84    
120 0.0704 0.0704 68    
121 0.0702 0.0704 83    

         
*Calculated following the method given in clause 8.2 of the standard    
         

  Mean Water absorption: c1 76 g/(m2.s0.5)   
         
       
Approved by: Date: 15/10/2020    
      
         
Name: Dr Martyn Webb      
         
Position: Principal Consultant, Fire and Construction Technology Group   
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BSEN 772 -1 : 2011 Methods of test for masonry units. Determination of compressive strength, 
Tested dry perpendicular to bedding  

   

 

   
      
      
      
      
      
      

Name of Stone: Ancaster Copper Hill Petrographic Nature: Limestone 
Block No No data supplied Anisotropic Features: Bedding marked 
Supplier: Client Country of Origin: UK 
Dimensions (mm): 70 x 70 x 70 Project Reference: P118422 
Surface Finish: Sawn Preparation:  Prepared to BS EN 772-1 
Date Tested: 23/09/2020   Tested by: I. Rance 
              

  Load 
Rate Height Mean 

Width 
Mean 

Length 
Failure 
Load 

Comp. 
Strength BRE No 

P118422/20/03/ MPa s-1 mm mm mm kN MPa 
165 0.6 70.1 70.3 69.4 113 23.2 
166 0.6 70.1 70.3 70.5 113 22.8 
167 0.6 70.0 65.4 70.4 112 24.3 
168 0.6 70.2 70.2 70.4 108 21.9 
169 0.6 70.1 70.2 70.4 109 22.0 
170 0.6 70.0 69.4 69.7 106 21.9 
171 0.6 70.2 70.4 70.5 112 22.6 
172 0.6 70.1 70.2 69.4 110 22.6 
173 0.6 70.2 69.5 70.4 110 22.5 
174 0.6 70.1 69.5 70.4 104 21.2 

      Mean 22.5 
Note.     Tested dry to BSEN 772-1 Part 7.3.2   St. Dev  0.85 

      Co of var 0.04 
        
Approved by: Date: 15/10/2020    
       
         
Name: Dr Martyn Webb      
         
Position: Principal Consultant Fire and Building Technology Group   
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BS EN 1745:2012 Masonry and masonry products -  
 Methods for determining thermal properties  -  Tabulated design values 

  
         

Name of Stone: Ancaster Copper Hill 
Block No: No data supplied 
Country of Origin: UK 
Supplier: Client 
Date Assessed 15/10/2020 
Petrographic Nature: Limestone 
BRE Project number  P118422 

        
         
         
  Property           
      Value  units   
           
  Density   2280 Kgm-3   
    

  
     

  Thermal conductivity in dry state l 10 dry unit 1.7 W/(mK)   
    

  
     

  Specific heat capacity  1000 J/(kgK)   
           
           
           
           
              
         

       
Approved by:  Date: 15/10/2020   
       
         
Name: Dr Martyn Webb      
         

Position: Principal Consultant Fire and Building Technology Group 
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BS EN ISO 10456:2007 Building materials and products. Hygrothermal properties.  
Tabulated design values and procedures for determining declared and design thermal values 

  
         

Name of Stone: Ancaster Copper Hill 
Block No: No data supplied 
Country of Origin: UK 
Supplier: Client 
Date Assessed 15/10/2020 
Petrographic Nature: Limestone 
BRE Project number  P118422 

        
         
         
  Property           
      Value  units   
           
  Density   2280 Kgm-3   
    

  
     

  Water vapour resistance factor - dry  200     
           
  Water vapour resistance factor - wet  150     

           
           
           
           
              
         

       
Approved by:  Date: 15/10/2020   
       
         
Name: Dr Martyn Webb      
         
Position: Principal Consultant Fire and Building Technology Group   
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BS EN 12371: 2010, Natural stone test methods. Determination of frost resistance  
Using the Identification Test - change in dynamic modulus of elasticity 

          
Name of Stone: Ancaster Copper Hill Petrographic Nature: Limestone 
Block No: No data supplied Anisotropic Features: Bedding marked 
Supplier: Client Country of Origin: UK 
Dimensions (mm): 300 x 50 x 50 Project Reference: No data supplied 
Surface Finish: Sawn Preparation: Prepared to BS EN 12371 
Date Tested: 21/08/2020 21/09/2020 Tested by: I. Rance 

  0 cycles 14 cycles   
BRE No.  E E %   

Change 
Visual 

Inspection 
E %   

Change 
Visual 

Inspection P118422/20/03 MPa MPa MPa 
101 21375 22005 3 1       
102 18195 19440 7 1       

103 17688 18725 6 1       

104 17670 17768 1 1       

105 18344 19909 9 1       
106 17715 17327 -2 2       

107 17724 18374 4 1       
          
          
          
          

The test continues until two or more of the specimens are classed as failed using either of the following criteria: 

          

  Score of the visual inspection attains 3;    
  Decrease of dynamic elastic modulus reaches 30 %.     
          
          
  Declared cycles of frost resistance 14    
          
        
Approved by: Date: 03/12/2020    
        
          
Name: Dr Martyn Webb       
          
Position: Principal Consultant, Fire and Building Technology Group   
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BS EN 12407 Petrographic Examination of Natural Stone 

 

Sample Description 

Name of Stone: Ancaster Copper Hill Petrographic Nature: Limestone 

Block No: No data supplied Anisotropic Features: None 

Supplier: Client Country of Origin: UK 

Dimensions (mm): 50 x 50 x 50 Project Reference: No data supplied 

Surface Finish: Sawn Preparation /Conditioning: Prepared to BS EN 12407 

Date Tested: 27/10/2020 Tested By: Martyn Webb 

Project no P118422/20/03 Sample I.D Number P118422/20/03/146 

 

 

Figure 1: Image of hand specimen, width of sample is 50 mm 

Results summary 

Based on the mineralogy identified in thin section and the texture seen in hand specimen, the stone has 
been given the classification of Oolitic limestone (Oosparite). 

Final approved by:      Date:             02/11/2020         

Name:                          Dr Tim Yates Position:        Technical Director 
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Macroscopic Examination of P118422/20/03/146 

In hand specimen the stone was generally buff in colour, sometimes showing localised patches of iron 
colouration (Figure 1). The stone consisted predominantly of micritic ooliths and small bioclast fragments 
within a sparite cement.  

The stone absorbed water readily in the drop test and there was no evidence of weathering or 
deterioration. 

 

Microscopic Examination of P118422/20/03/146 

In thin section it was clear that micritic ooliths were the dominant allochem, and formed greater than 25 % 
of the total.  These ooliths formed greater than 25 % of the allochems within the stone.  Bioclasts were 
also present.  The typical appearance of the stone is shown in Figure 2. 

 

 

Figure 2.  Typical appearance of Ancaster Copper Hill in thin section.  Cross polarised light, magnification 
x25. 

 

Concentric structure and various types of nuclei were visible within the ooliths (Figure 3). The packing 
and distribution of these was quite variable across the section, with some areas showing a greater degree 
of compaction with some resultant distortion of clast boundaries. 

Broken bioclasts were abundant through the stone and included fragments of bivalves, bryozoa and algae 
(Figure 4).  These were usually composed of fibrous carbonate. 
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Although a few pore spaces still remained, the vast majority of the constituents were held within a coarse 
sparite cement (Figure 5). 

Based on the mineralogy identified in thin section and the texture seen in hand specimen, the stone has 
been given the classification of Oolitic limestone (Oosparite). 

 

 

 

Figure 3.  Detail of the ooliths.  Cross polarised light, magnification x50. 
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Figure 4.  Showing typical appearance of bioclasts (arrowed).  Cross polarised light, magnification x25. 

 

 

Figure 5.  Large crystal of sparite forming part of the cement.  Cross polarised light, magnification x100 

 


