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Consent 2012 / 6858 / P
Condition No 15

Property: Whole Site

/ Note: The information about the facing materials of the mansard on 23-25 Denmark street and the external envelope of 26 Denmark Street & 22-23 Denmark Place 
is omitted from this section and included in the sections for Consent 2012/6858/P, Condition 16  & Consent 2015/6937 / L, Condition 15  /
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Stone
Consent 2012 / 6858  / P
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Stone
Stone Type C - Portland Roach, Honed Finish

Consent 2012/6858/P; Condition 15

BOWERS ROACH 

This technical data sheet was compiled by the Building Research Establishment (BRE) at the request of 
Albion Stone and is updated by Albion Stone to incorporate current test results. The 1097 tests have been 
carried out in accordance with current European standards by the BRE on Albion Stone's behalf, or by other 
accredited testing houses. The early test data that pre-dates the introduction of Euro-codes has been 
included providing the test methods were very similar. The work carried out by the BRE on this technical data 
sheet has been undertaken as a paid commission and does not represent an endorsement of the stone by 
the BRE. This data includes the Lowest and Highest Expected Values (LEV & HEV) using the statistical 
calculations from the Euro-codes. We are confident that these results give a good indication of the stones 
value, but as it is a natural material we, like other stone producers, are unable to guarantee individual results 
for specific stones. Instead, we recommend that an appropriate factor of safety is used to ensure satisfactory 
performance, Cladding Annex 1 of the Technical Manual provides further information, but we suggest that a 
suitably qualified stone consultant with geological and testing experience is employed to provide further 
information. 

Petrography 
The stone is an open textured oolitic limestone from the Portlandian formation (Jurassic). The stone is formed 
from ooliths in a micrite (fine grained calcium carbonate) matrix. It is an extremely shelly stone with a large 
number of holes scattered throughout it. The holes are due to the removal of fossil shells by percolating rain. 
The finer-grained parts of the stone is very similar to Whitbed.  

Strength 
Compression - BS EN 1926 
Lowest Expected Value 23.96 MPa  
Highest Expected Value 75.09 MPa 
Average: 44.24 MPa from 32 tests 
 
Flexural Strength - BS EN 13161 
Lowest Expected Value 2.02 MPa 
Highest Expected Value 6.70 MPa 
Average: 3.94 MPa from 140 tests 
 
Breaking Load at Dowel Hole (75mm thick stone)  - BS EN 13364 
Lowest Expected Value 1,981 N 
Highest Expected Value 8,264 N 
Average: 4,287.90 N from 30 tests 
 
Durability 
Water Absorption - BS EN 13755 
Lowest Expected Value 3.59% 
Highest Expected Value 10.70% 
Average: 6.28% from 153 tests 
 
Density - BS EN 1936 
Lowest Expected Value 1,868 kg/m³ 
Highest Expected Value 3,952 kg/m³ 
Average: 2,254 kg/m³ from 213 tests 
 
Porosity - BS EN 1936 
Lowest Expected Value 10.28% 
Highest Expected Value 30.74%  
Average: 17.92% from 267 tests 

Saturation Coefficient - BS EN 1936 
Lowest Expected Value 0.53 
Highest Expected Value 0.72 
Average: 0.62 from 173 tests 

Salt Crystallisation - BS EN 12370 
Lowest Expected Value 1.18% 
Highest Expected Value 5.91% 
Average: 2.88% from 11 tests 

Flooring / Paving 
Stone from Bowers and Jordans Mine and Jordans Quarry compared to those collected from buildings, 
exposure trials and tests on quarry samples collected by BRE during the last 80 years shows that this stone 
compares very well with the traditional view of Portland Roach.  

Abrasion Resistance - EN14157 
Lowest Expected Value 20.12 
Highest Expected Value 26.04 
Average: 22.93 from 18 tests 

Slip Resistance - TRRL Pendulum Test: Grit 120 Filled (Internal Flooring)  
Lowest Expected Value 74.7 
Highest Expected Value 91.6 
Wet Average 82.85 from 60 tests 
Lowest Expected Value 74.5 
Highest Expected Value 83.2 
Dry Average 78.75 from 12 tests 

Light Reflectance - tested using NCL Colour Scan instrument - Grit 60: Mean Value 57 
(Value from Grove Whitbed test, however these stones are very similar)  
 
Internal Flooring 
Bowers Roach is suitable for all flooring applications up to intensive use such as shopping centres and 
airports with estimated visitor numbers of 500,000,000 with a service life without significant wear of 20 years. 
The dry slip resistance results of over 40 demonstrate that the stone will be safe in all normal applications. 
 
Technical Summary 
Prepared by: Dr T Yates, BRE (Building Research Establishment): Durability and Weathering 
It is important that the results from the sodium sulphate crystallisation tests are not viewed in isolation. They 
should be considered with the results from the porosity and water absorption tests and the performance of 
the stone in existing buildings. Stone from the Portland Roach Bed is traditionally acknowledged as generally 
being a very durable and is comparable with Whitbed. It has been used in extreme environments, for 
example coastal walls. It is difficult to compare the results for the Roach Bed Stone from Jordans Mine to 
those collected from buildings and exposure trails as the stone has been little used in building construction. 
However, the overall test results suggest that the stone compares well with the traditional view of Portland 
Whitbed. Previous research by the BRE has shown that Portland Limestone which has a low saturation 
coefficient (>0.72) will have good weathering resistance when used on buildings. The crystallisation tests 
results show the stone to be Class A-B which BRE Report 141 suggests that it is suitable for most uses. 
Based on current research it seems likely that the stone would weather at a rate of between 1 and 2 
mm per 100 years but it could be greater in severe exposures.  
(Weathering rates are based on the BRE interpretation of historical data dating from 1932). 

 

 

 

 
April 2019 
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JORDANS WHITBED 
 
This technical data sheet was compiled by the Building Research Establishment (BRE) at the 
request of Albion Stone and is updated by Albion Stone to incorporate current test results. The 862 
tests have been carried out in accordance with current European standards by the BRE on Albion 
Stone's behalf, or by other accredited testing houses. The early test data that pre-dates the 
introduction of Euro-codes has been included providing the test methods were very similar. The 
work carried out by the BRE on this technical data sheet has been undertaken as a paid 
commission and does not represent an endorsement of the stone by the BRE. 
 
This data includes the Lowest and Highest Expected Values (LEV & HEV) using the statistical 
calculations from the Euro-codes. We are confident that these results give a good indication of the 
stones value, but as it is a natural material we, like other stone producers, are unable to guarantee 
individual results for specific stones. Instead, we recommend that an appropriate factor of safety is 
used to ensure satisfactory performance, Cladding Annex 1 of the Technical Manual provides 
further information, but we suggest that a suitably qualified stone consultant with geological and 
testing experience is employed to provide further information. 
 
Petrography 
The stone was classified as a moderately sorted, moderately compacted, clast supported Oosparite 
Limestone. The clasts were predominantly composed of ooliths, but mollusc shell and echinoderm 
fragments and quartz were also present. The matrix was composed of sparitic syntaxial carbonate 
and some micritic carbonate. There was a moderate to high abundance of open voidage space. 
There was possibly some evidence of sedimentary bedding by the preferred alignment of elongate 
clasts. 
 
Strength 
Compression - BS EN 1926 
Lowest Expected Value 36.80 MPa  
Highest Expected Value  61.38 MPa 
Average: 47.97 Mpa from 36 tests 
 
Flexural Strength - BS EN 13161 
Lowest Expected Value 3.81 MPa 
Highest Expected Value  8.50 MPa  
Average: 5.86 MPa from 111 tests 
 
Breaking Load at Dowel Hole - BS EN 13364:2002 

Specimen 
Thickness (mm) 

Mean Breaking 
Load (N) 

Lowest Expected Value (N) / 
Highest Expected Value (N) 

75 4667 3383 / 6281 
60 2249 1777 / 2816 
50 1860 1460 / 2342 
40 1191 922 / 1519 
30 667 539 / 817 

Durability 
Water Absorption - BS EN 13755 
Lowest Expected Value 3.28% 
Highest Expected Value  10.87% 
Average: 6.08% from 121 tests 
 
Density - BS EN 1936 
Lowest Expected Value 2,013 kg/m³ 
Highest Expected Value 2,388 kg/m³ 
Average: 2,196 kg/m³ from 168 tests 
  
Porosity - BS EN 1936 
Lowest Expected Value 11.99% 
Highest Expected Value 26.68% 
Average: 18.56% from 200 tests 
 
Saturation Coefficient - BS EN 1936 
Lowest Expected Value 0.52 
Highest Expected Value 0.82 
Average: 0.64 from 108 tests 
  
Salt Crystallisation – BS EN 12370 
Lowest Expected Value 0.12% 
Highest Expected Value 17.97% 
Average: 2.05% from 6 tests 
 
Thermal Shock Resistance—BS EN 14066  
(% change in elastic modulus) 
Lowest Expected Value 0% 
Highest Expected Value  32%  
Average: 4.51% from 10 tests 
 
Water Absorption by Capillarity - BS EN 1925 
59.41g/m².sec-2  
 
Flooring / Paving 
Abrasion Resistance - EN 14157 
Lowest Expected Value  22.10 
Highest Expected Value  25.30 
Average: 23.63 from 12 tests 
 
Slip Resistance - TRRL Pendulum Test: Grit 120 (Flooring)  
Lowest Expected Value  66 
Highest Expected Value  87 
Wet Average value 76 from 24 tests 
Lowest Expected Value  76 
Highest Expected Value  102 
Dry Average value 88 from 24 tests 

Freeze/Thaw — Flexural Strength - BS EN 12372 & 14066 (Pre-thermal testing) 
Lowest Expected Value 3.65 MPa 
Highest Expected Value  7.31 MPa  
Average: 5.25 MPa from 20 tests 

Consent 2012/6858/P; Condition 15Stone
Stone Type D - Portland Whitbed, Honed Finish
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Consent 2012/6858/P; Condition 15Stone
Stone Type D - Portland Whitbed, Honed Finish

Freeze/Thaw—BS EN 12372 & 14066 (Average figure 14-168 cycles) 
Lowest Expected Value 1.70 MPa 
Highest Expected Value  9.42 MPa  
Average: 4.37 MPa from 50 tests 
 
Freeze/Thaw — Flexural Strength - BS EN 12372 & 14066 (After 14 (20) cycles) For cladding in 
accordance with EN 1469 
Lowest Expected Value 3.30 MPa 
Highest Expected Value  7.70 MPa  
Average: 5.15 MPa from 20 tests 
 
Freeze/Thaw — Flexural Strength - BS EN 12372 & 14066 (After 56 cycles) For paving in 
accordance with EN 1341 
Lowest Expected Value 1.15 MPa 
Highest Expected Value  12.16 MPa  
Average: 4.16 MPa from 7 tests 
 
Freeze/Thaw — Flexural Strength - BS EN 12372 & 14066 (after 168 cycles) in accordance 
with EN 771-6 
Lowest Expected Value 1.33 MPa 
Highest Expected Value  7.84 MPa  
Average: 3.48 MPa from 10 tests 
 
Light Reflectance - tested using NCL Colour Scan instrument - Grit 60:  Mean Value 57.00 
(Value from Grove Whitbed test, however these stones are very similar)  
 
Internal Flooring 
Jordans Whitbed is suitable for all flooring applications up to semi-intensive use such as shops and 
offices with estimated visitor numbers of 5,000,000 with a service life without significant wear of 20 
years. The slip resistance results of over 40 demonstrate that the stone will be safe in all 
applications. 
 
Technical Summary 
Prepared by Dr T Yates, BRE (Building Research Establishment): Durability and Weathering 
It is important that the results from the sodium sulphate crystallisation tests are not viewed in 
isolation.  They should be considered with the results from the porosity and water absorption tests 
and the performance of the stone in existing buildings. Stone from the Portland Whitbed is 
traditionally acknowledged as generally being a very durable building stone and it has been used 
extensively in many towns and cities in the UK. Comparing the results for the Whitbed Stone from 
Jordans Mine to those collected from buildings, exposure trials and tests on quarry samples 
collected by BRE during the last 70 years shows that this stone compares very well with the 
traditional view of Portland Whitbed. Previous research at BRE has shown that Portland limestone 
which has a low saturation coefficient (<0.72), a low microporosity (<11.0 of the stone by volume) 
and an open oolitic structure generally performs well over long periods when used on buildings. The 
results summarised on these sheets show that the limited number of samples tested meet these 
criteria. The average  crystallisation test results show the stone to be Class C which BRE Report 
141 suggests is suitable for most uses including where exposure conditions are to be more severe, 
for example high concentrations of sulphur dioxide or severe frosts, or where a long life is required 
(for example >50 years). In all cases it is important that the detailing of the stonework is designed to 
offer the maximum protection from rainwater and rainwater runoff.  
Based on current research it seems likely that the stone would weather at a rate of between 1 
and 2 mm per 100 years but it could be greater in severe exposures.  
(Weathering rates are based on the BRE interpretation of historical data dating from 1932). 
 

 
April 2019 
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Brickwork
Consent 2012 / 6858  / P
Condition No 15
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Brick Type A
White Glazed Brick

Brick Type B
London Stock Brick

Consent 2012/6858/P; Condition 15

               

       

PRODUCT TECHNICAL INFORMATION SHEET

PRODUCT NAME    : GLAZED – WHITE

REF. CODE : 11029110 (PANNINGEN)

DESCRIPTION : GLAZED

MANUFACTURE : EXTRUSION

APPEARANCE : SMOOTH

CONFIGURATION : PERFORATED – 20 HOLES VERTICAL

WORK SIZE* : 215 x 102 x 65mm

GUARANTEED PROPERTIES EN771-1 : 2003

COMPRESSIVE STRENGTH : MIN. 50N/mm2

WATER ABSORPTION : MAX. 2%

DURABILITY DESIGNATION : F2

ACTIVE SOLUBLE SALTS : S2

SIZE TOLERANCE * ( / RANGE) : T2 – R2

GROSS DENSITY (Tolerance) : 1700Kg/m3  (D1)

NET DENSITY (Tolerance) : 1800Kg/m3  (D1)

THERMAL CONDUCTIVITY (10,dry) : P=90% 0.55 W/m.K

INITIAL RATE OF WATER ABS. : 0.1/m2.minute

BOND STRENGTH (General Mortar) : 0.15 N/mm2 (fixed value)

REACTION TO FIRE : Class A1

WATER VAPOUR PERMEABILITY () : 5/10 (tabulated)

PACK QUANTITY : 384 no

PACK SIZE (APPROX. mm) : 860 x 845 x 820 H

TYPICAL PACK WEIGHT : 931 Kg

ISSUE : JANUARY 2012                
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Brick Type C
Red Brick

Brick Type D
Black Brick

Consent 2012/6858/P; Condition 15

Heritage Red Blend

    

Product Information

Ibstock Code:  4986

Type:  Stock

Facing Description:  Sandfaced

Dry Brick Weight (kg):  2.2kg

Pack Quantity:  500

Packaging (standard):  Banded (plastic) & Shrinkwrapped

Factory:  Ellistown

Technical Specification (to BS EN 771-1)

Brick Dimensions (L x W x H mm):  215x102x65

Size Tolerances Mean & Range:  T2 R1

Configuration:  Single Frog

Voids (%):  8-13

Compressive Strength (N/mm²):  20

Active Soluble Salts:  S2

Water Absorption (% weight):  19

Durability:  F2

Gross Dry Density (Sound Insulation) (Kg/m³):  1530

Equivalent Thermal Conductivity "K" value 5% Exposed:  Refer to Ibstock

Initial Rate of Absorption (Suction Rate) (Kg/m²/min):  Refer to Ibstock

EAN:  5036335035245

09/05/2019

Himley Ebony Black

    

Product Information

Ibstock Code:  0354

Type:  Wirecut

Facing Description:  Dragfaced

Dry Brick Weight (kg):  2.3kg

Pack Quantity:  316

Packaging (standard):  Banded (plastic)

Factory:  Aldridge

Technical Specification (to BS EN 771-1)

Brick Dimensions (L x W x H mm):  215x102x65

Size Tolerances Mean & Range:  T2 R1

Configuration:  Vertically Perforated

Voids (%):  23-28

Compressive Strength (N/mm²):  40

Active Soluble Salts:  S2

Water Absorption (% weight):  12

Durability:  F2

Gross Dry Density (Sound Insulation) (Kg/m³):  1500

Equivalent Thermal Conductivity "K" value 5% Exposed:  Refer to Ibstock

Initial Rate of Absorption (Suction Rate) (Kg/m²/min):  Refer to Ibstock

EAN:  5036335030400

09/05/2019
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Brick Type G2
Black Glazed Brick

Consent 2012/6858/P; Condition 15

               

       

PRODUCT TECHNICAL INFORMATION SHEET

PRODUCT NAME    : GLAZED – BLACK

REF. CODE : 11029610 (PANNINGEN)

DESCRIPTION : GLAZED

MANUFACTURE : EXTRUSION

APPEARANCE : SMOOTH

CONFIGURATION : PERFORATED – 20 HOLES VERTICAL

WORK SIZE* : 215 x 102 x 65mm

GUARANTEED PROPERTIES EN771-1 : 2003

COMPRESSIVE STRENGTH : MIN. 50N/mm2

WATER ABSORPTION : MAX. 2%

DURABILITY DESIGNATION : F2

ACTIVE SOLUBLE SALTS : S2

SIZE TOLERANCE * ( / RANGE) : T2 – R2

GROSS DENSITY (Tolerance) : 1700Kg/m3  (D1)

NET DENSITY (Tolerance) : 1800Kg/m3  (D1)

THERMAL CONDUCTIVITY (10,dry) : P=90% 0.55 W/m.K

INITIAL RATE OF WATER ABS. : 0.1/m2.minute

BOND STRENGTH (General Mortar) : 0.15 N/mm2 (fixed value)

REACTION TO FIRE : Class A1

WATER VAPOUR PERMEABILITY () : 5/10 (tabulated)

PACK QUANTITY : 384 no

PACK SIZE (APPROX. mm) : 860 x 845 x 820 H

TYPICAL PACK WEIGHT : 931 Kg

ISSUE : JANUARY 2012                
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Render
Consent 2012 / 6858  / P
Condition No 15
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Render
Acrylic Render

Consent 2012/6858/P; Condition 15
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Organic finishing render to achieve a stippled 
texture   

 
 

 
Characteristics 

Area of application  exterior  
 onto masonry, insulated facades and rainscreen cladding facades with a base 

coat  
 on mineral and organic substrates  
 not suitable for horizontal or sloping surfaces that are exposed to weathering  

 

Properties  render in accordance with EN 15824  
 maximum reliability with regard to application, value retention, colour shade, and 

stability  

 A2-s1, d0 in accordance with EN 13501-1  
 with encapsulated film protection  
 Shockproof and highly resistant to cracks and hail when combined with 

StoTherm Classic®  
 highly permeable to water vapour  
 highly water-repellent  

 weather-resistant  
 water-dilutable  

 

Appearance  stippled render texture  

 

Information/notes   see Services/Silo overview in the product guide or price list  
  if the selected colour shade has a light reflectance value ≥ 15, no additional 
finish is necessary  

 
Technical data 

 

 
Criterion 

Standard / test 

specification 
Value/ Unit Notes 

 Density EN ISO 2811 1.7 - 1.9 g/cm³  

 Diffusion-equivalent air layer 
thickness EN ISO 7783 0.18 - 0.19 m 

V2 medium, 
determined 
range for K 2 
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 Water permeability rate w EN 1062-1 
< 0.05 
kg/(m²h0,5) W3 low 

 Water vapour diffusion-
equivalent air layer thickness µ 

EN ISO 7783 90 - 100 V2 medium 

 Reaction to fire (class) EN 13501-1 A2-s1, d0  

 Thermal conductivity DIN 4108 0.7 W/(m*K)  

 The characteristic values stated are average values or approximate values. Due to 
the natural raw materials in our products, the stated values can vary slightly in the 
same delivery batch; this does not affect the suitability of the product for its 
intended use. 

Substrate 

Requirements The substrate must be firm, dry, clean, load-bearing, and free from sinter layers, 
efflorescence and release agents. Damp or not fully cured substrates can lead to 
defects in the following coatings, e.g. bubble formation, cracks.  
 
If the finishing render has a grain size < 2.0 mm, it may be necessary to take 
additional measures to level the substrate.  

Preparations Check whether existing coatings are load-bearing. Remove any non load-bearing 
or structurally weak coatings.  

 
Application 

Application temperature Lowest temperature of substrate/air: +5 °C 

Material preparation Dilute with as little water as possible to achieve application consistency. Stir the 
material well before application. If applying the material by machine or pump, 
adjust the application consistency accordingly. Do not dilute intensely tinted 
material, or only use very little water. Too much dilution impairs the properties of 
the material, e.g. with regard to application, hiding power, and colour shade 
intensity.  

Consumption Type  Approx. consumption 

 K 1.0  1.80 kg/m² 

 K 1.5  2.30 kg/m² 

 K 2.0  3.00 kg/m² 

 K 3.0  4.30 kg/m² 

 K 6.0  6.00 kg/m² 

 Material consumption depends on the application, substrate, and consistency, 
among other factors. The stated consumption values are only to be used as a 
guide. If required, determine precise consumption values on the basis of the 
specific project. 

Coating build-up Primer: 
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Depending on the type and condition of the substrate, it may be necessary to apply 
consolidating, absorbency-regulating prime coatings. 
 
Intermediate coat on load-bearing, mineral substrates: 
If using on a mineral substrate, we recommend using an absorbency-equalising 
and adhesion-promoting intermediate coat.Note:If intermediate coats are omitted, 
this can impair the application properties and the product's appearance. 
Products: Sto-Primer or StoPrep QS (alkalinity-isolating) 
 
Intermediate coat on load-bearing, organic substrates: 
Recommendation:If the colour shade of the finishing render differs significantly 
from the colour shade of the substrate, apply an intermediate coat that aligns the 
colour shades.If applying a finishing render with a rilled texture, always apply an 
intermediate coat that has a similar colour shade. 
Products: Sto-Primer or StoPrep QS (alkalinity-isolating) 

Application manually, by machine 
 
As a rule, it is necessary to manually rework the freshly applied finishing render in 
order to achieve the desired texture and functionality.  
 
Use a rust-free steel trowel to trowel off the product evenly to grain size. Texture 
the surface with a hard plastic trowel or a PU plasterer's float.  
 
If using a finishing render ≥ grain size 3.0, it can be textured with a wooden float.  
 
The product can be applied with a hopper gun or commonly-available fine render 
sprayers.  
 
The application method, tools, and substrate have a significant impact on the 
result. The tools mentioned are recommendations only.  
 

Drying, curing, ready for next 
coat 

The product dries physically, in that water evaporates.The product is fully dry after 
approx. 14 days.Higher humidity, lower temperatures, and low air exchange 
prolong the curing and drying times. 
 
During unfavourable weather conditions it is very important to apply suitable 
protective measures (e.g. protection against rain) to the work in progress and 
freshly completed facades. 
 
 At +20 °C temperature (air and substrate) and 65 % relative humidity, the product 
is over-coatable after 24 hours at the earliest. 

Cleaning the tools Clean tools with water immediately after use. 

Delivery 

Colour shade white, tintable in accordance with the StoColor System  
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Colour shades with lower light reflectance values must be assessed and approved 
for the relevant system on a project-specific basis by the system manufacturer.  
 
Colour stability:  
Weathering, intensity of UV radiation, and moisture penetration change the surface 
over time. Visible changes in colour shade are possible.  
This change process is influenced by material and project conditions. 
Recommendation: A build-up of additional paint coats improves the colour stability 
of intense and/or very dark colour shades.  
 
Texturing grain:  
Natural white marble types are used as texturing grain. The natural graining of the 
marble can become partially visible and appear as darker texture grain in the 
finishing render.  
With light clear (and especially clear yellow) colour shades, the colour of the 
texturing grain can shine through the finishing render across an area. This is due 
to the contrast between the colour shade of the finishing render and the colour 
shade of the marble grain.  
Both effects are due to the basic appearance of a marble-filled finishing render and 
attest to the natural properties of the raw materials used. This does not influence 
the product quality or functionality.  
 
Colour accuracy:  
Different weather and project conditions influence colour shade accuracy and 
colour shade uniformity. Avoid the following conditions (a - d) in every case: 
a) uneven absorbency of the substrate 
b) different levels of substrate moisture over an area 
c) partly very different alkalinity and/or substances in the substrate 
d) direct sunlight with sharp, clear shadows on a still-damp coating  
 
Washout of processing aids:  
If water such as condensation, fog, or rain comes into contact with not fully dry 
coatings, processing aids may be released from the coating and build up on the 
surface. Whether the effect is strongly visible or not depends on the intensity of the 
colour shade. This does not influence the product quality. The effects disappear 
when the surface is exposed to further weathering.  

Tintable Possible to tint with max. 1 % StoTint Aqua.  

Possible special options There are no special settings for this product. 

Packaging Pail  

Storage 

Storage conditions Store tightly sealed in frost-free conditions. Protect from heat and direct sunlight. 

Storage life The quality of the product in its original container is guaranteed until the maximum 
storage life has expired. The storage life date can be deduced from the batch 
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number of the container. 
Batch number explanation: 
Number 1 = the last number of year, numbers 2 + 3 = a calendar week 
i.e.: 9450013223 – storage life until week 45 of the year 2019 

Certificates/approvals 
ETA-03/0027 StoTherm Classic® 1 (EPS and StoArmat Classic) 

European Technical Approval 

ETA-05/0098 StoTherm Classic® 2 (EPS and StoLevell Classic) 
European Technical Approval 

ETA-06/0004 StoTherm Classic® 3 (EPS and Sto-Reinforcement Fibre 
Plaster) 
European Technical Approval 

ETA-13/0223 StoTherm Classic® 4 (EPS and StoArmat Classic AS) 
European Technical Approval 

ETA-09/0058 StoTherm Classic® 5 (EPS and StoArmat Classic plus) 
European Technical Approval 

ETA-11/0504 StoTherm Classic® 6 (timber frame construction - EPS and 
Sto-RFP, fixing: bonded) 
European Technical Approval 

ETA-11/0505 StoTherm Classic® 7 (timber frame construction - EPS and 
StoPrefa Armat, fixing: bonded) 
European Technical Approval 

ETA-09/0266 StoTherm Classic® 8 (EPS and StoArmat Classic/Classic 
plus) 
European Technical Approval 

ETA-13/0582 StoTherm Classic® 9 (EPS and StoArmat RC) 
European Technical Approval 

ETA-07/0156 StoTherm Classic® 1 MW/MW-L (StoArmat Classic) 
European Technical Approval 

ETA-07/0088 StoTherm Classic® 2 MW/MW-L (StoLevell Classic) 
European Technical Approval 

ETA-09/0288 StoTherm Classic® 5 MW/MW-L (StoArmat Classic plus) 
European Technical Approval 

ETA-12/0533 StoTherm Classic® 10 MW/MW-L (StoArmat Classic S1) 
European Technical Approval 

ETA-06/0003 StoTherm Classic® QS 1 (EPS and StoArmat Classic QS) 
European Technical Approval 

ETA-06/0148 StoTherm Classic® QS 2 (EPS and StoLevell Classic QS) 
European Technical Approval 

ETA-05/0130 StoTherm Vario 1 (EPS and StoLevell Uni) 
European Technical Approval 

ETA-06/0045 StoTherm Vario 3 (EPS and StoLevell Novo) 
European Technical Approval 

ETA-06/0107 StoTherm Vario 4 (EPS and StoLevell Duo) 
European Technical Approval 

ETA-03/0037 StoTherm Vario 5 (EPS and StoLevell Beta) 
European Technical Approval 

ETA-12/0561 StoTherm Vario 7 (EPS and StoLevell FT) 
European Technical Approval 
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ETA-09/0231 StoTherm Mineral 1 (MW/MW-L and StoLevell Uni) 
European Technical Approval 

ETA-07/0027 StoTherm Mineral 3 (MW/MW-L and StoLevell Novo) 
European Technical Approval 

ETA-13/0901 StoTherm Mineral 5 (MW/MW-L and StoLevell FT) 
European Technical Approval 

ETA-13/0581 StoTherm Mineral 8 (timber frame construction - MW-L and 
StoLevell Uni/StoLevell Novo, fixing: bonded) 
European Technical Approval 

ETA-08/0303 StoTherm Wood 1 (timber frame construction - soft wood fibre 
and StoLevell Uni/StoLevell FT/StoLevell Novo, fixing: 
anchor-fixed) 
European Technical Approval 

ETA-09/0304 StoTherm Wood 2 (timber frame construction - soft wood fibre 
and StoLevell Uni/StoLevell FT, anchor/adhesive) 
European Technical Approval 

ETA-06/0197 StoTherm Cell 
European Technical Approval 

ETA-09/0267 StoTherm Resol 
European Technical Approval 

ETA-13/0580 StoTherm Resol Plus 
European Technical Approval 

ETA-17/0041 StoTherm PIR 
European Technical Approval 

ETA-17/0406 StoVentec R 
European Technical Approval 

 

Identification 

Product group Render 

 
Composition  

In accordance with the VdL directive (German Paint and Printing Ink Association) 
on coating materials for buildings 

 polymer dispersion 
 titanium dioxide 
 mineral extenders 
 aluminium hydroxide 
 silicate extenders 
 organic extenders 
 water 
 aliphatics 
 glycol ether 
 hydrophobic agents 
 dispersing agent 
 thickener 
 wetting agents 
 coating protection agent based on OIT / diuron 
 storage protection agent based on BIT/MIT (1:1) 
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Safety Observe the Safety Data Sheet! 
Safety instructions refer to the ready-to-use, unapplied product. 

 
  

EUH210 Safety data sheet available on request. 

  

EUH208 Contains 2-octyl-2H-isothiazol-3-one, 1,2-benzisothiazol-3(2H)-one, mixture of: 5-
chloro-2-methyl-4-isothiazolin-3-one [EC no. 247-500-7] and 2-methyl-2H-
isothiazol-3-one [EC no. 220-239-6] (3:1), 2-methyl-2H-isothiazol-3-one. May 
produce an allergic reaction. 

  

 These are preservatives. 

  
  

 

Special notes 

 The information in this Technical Data Sheet serves to ensure the product's 
intended use, or its suitability for use, and is based on our findings and experience. 

Users are nevertheless responsible for establishing the product's suitability and 
use. 
Applications not specifically mentioned in this Technical Data Sheet are 

permissible only after prior consultation. Where no approval is given, such 
applications are at the user's own risk. This applies in particular when the product 
is used in combination with other products. 

 
When a new Technical Data Sheet is published, all previous Technical Data 
Sheets are no longer valid. The latest version is available on the Internet. 

  

Sto SE & Co. KGaA 
Ehrenbachstr. 1 
79780 Stühlingen / Germany 
Phone: +49 7744 57-0 
Fax: +49 7744 57-2178 
Infoservice.export@sto.com 
www.sto.com 
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Product Data Sheet 
 
mirrorINOX product name: HAIRLINE GOLD TiN tfinish 

Substrate Material: 
 

Stainless steel grades 316 
 
 
Substrate Finish: 

 
HAIRLINE finish 

 
Composition and ingredients of PVD-Coating: 
Titanium Nitride 
CAS no. 25583-20-4 
% at. 99+ 

 

Dimensions and thicknesses: 
 
Max. length: 6000 mm 
Max. width: 2000 mm 
Thickness: 0,8 - 3,0 mm 

 
General information about the PVD-process 
  
 
The abbreviation PVD stands for Physical Vapour Deposition. 
When larger areas, in this case stainless steel sheets, are coated with  
the PVD-process, ARC-evaporation is used.  
  
mirrorINOX places the material in sheetsform in a fixture, which is put into  
a high-vacuum chamber.  
 
By evaporating a solid matter , the so-called target, via an electric arc and by  
utilizing suitable reactive gases, different temperatures and other machine parameters,  
a chemical compound of metal and non-metal is deposited onto the metals sheets. 
  
The deposition process is continued until the desired colour and coating thickness is 
achieved and then the sheets are removed from the vacuum chamber.  
 

Application: 

 
Project “St. Giles” , GB London 
 
Client: Frener & Reifer 
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PVD Stainless steel ‘mirror’ cladding
Pressed Insulated Recessed Panels - Building A
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Product Data Sheet           

mirrorINOX product name: TiN  tfinish

Substrate:

Stainless steel surfaces, 
such as Super Mirror No. 8, SATIN, HAIRLINE, PATTERNED and other finishes

Composition and ingredients of PVD-Coating:

Titanium Nitride
CAS no.  25583-20-4
% at. 99+

Hazard Identification

HAZARD OVERVIEW:
We do not consider this product in the form (solid) it is sold to constitute a physical hazard or a health 
hazard.
Subsequent operations such as abrading, melting, welding, cutting or processing in any other fashion 
may produce

CARCINOGENIC REFERENCES: Components are -
Not recognized by OSHA as a carcinogen; Not listed in the National Toxicology Program;
Not listed as a carcinogen by the International Agency on Research on Cancer

First Aid Measures

FIRST AID FOR EYES: Dust or powder should be flushed from the eyes with running water for 15 
minutes. If irritation persists obtain medical assistance.
FIRST AID FOR SKIN: Skin cuts and abrasions can be treated by standard first aid. Skin 
contamination with dust or powder can be removed with soap and water. If irritation persists obtain 
medical assistance
FIRST AID FOR INGESTION: Obtain medical assistance at once.
FIRST AID FOR INHALATION: Breathing difficulty, caused by inhalation of dust or fume requires 
removal to fresh air. If breathing has stopped perform artificial respiration and seek medical assistance 
at once.

Fire Fighting Measures

FLAMMABILITY: In solid form, not flammable 
EXTINGUISHING MEDIA: Ordinary extinguishers are often in effective against metal fires; use Class 
“D” extinguishing agents.
SPECIAL FIRE FIGHTING PROCEDURES: Self-contained breathing apparatus should be worn when 
fighting metal dust fires. High levels of dust or fine particles in the air may ignite or explode.

Accidental Release Measures

SPILL OR LEAK PROCEDURES: In solid form this material poses no special clean-up problems. Use 
normal clean up  procedures; wet sweeping or HEPA vacuum. 

Storage and Handling

In solid form this material poses no special problems. Store metal in a dry area away fro moisture. Do 
not store adjacent to acids

Exposure Control/Personal Protection

EXPOSURE LIMIT VALUES:
Not established for product as whole. TLV, ACGIH: N/A mg/m3 PEL, OSHA: N/A mg/m3

PERSONAL PROTECTIVE EQUIPMENT:
Eye protection requirements: Safety glasses are recommended.
Skin protection requirements: Protective gloves are recommended, to prevent mechanical irritation.
Respiratory protection: Not normally required, use an appropriate NIOSH approved respirator
if airborne dust concentration exceed the OSHA, PEL or ACGIH, TLV
Other protective equipment: Eye wash fountain should be readily available in areas of use or
handling.

VENTILATION REQUIREMENTS:
Local Exhaust: Recommended, when cutting, grinding or melting or any other operation where dust or 
fumes are created
General Exhaust: Recommended.

ENVIRONMENTAL SURVEILLANCE: If the operation generates dust or fumes, exposure to airborne
materials should be determined by having air samples taken in the employees breathing zone and 
work area

Physical and Chemical Properties

PHYSICAL FORM: Solid metal COLOR: Gray
ODOR: None MELT POINT: 2950o

SOLUBILITY IN WATER: Insoluble SPECIFIC GRAVITY: N/A
VOLATILE BY WEIGHT: Essentially zero DENSITY: 5.22 g/cm3

Reactivity

STABILITY: This is a stable material. HAZARDOUS POLYMERIZATION: Will not occur.
INCOMPATIBILITIES: Oxidizing agents
DECOMPOSITION PRODUCTS: None under proper usage conditions.
CONDITIONS TO AVOID: Conditions which create dust or fumes. High heat and flame

Toxicological Information

Under normal use of the solid form of this material there are few health hazards. Welding, cutting 
grinding or any process creating dust, fume or oxide may cause hazardous levels of certain elements, 
as addressed in Section 3.
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Ecological Information

In solid form this material poses no special environmental problems. Metal powder or dust may have 
significant impact on air and water quality. Emissions, spills and releases to the environment should be 
controlled immediately. 

Disposal Considerations

Dispose of in accordance with all applicable Federal, State and Local Regulations.

Transportation Information

GROUND TRANSPORTATION:
D.O.T. SHIPPING NAME: Flammable solid, inorganic, n.o.s.
(Titanium nitride)
D.O.T. HAZARD CLASS: 4.1
UN/NA NUMBER: 3178
PACKING GROUP; III
AIR TRANSPORT:
ICAO-TI & IATA- DGR: Same as DOT

This MSDS has been revised following the guidelines outlined in the American National Standard for 
Hazardous
Materials Z400.1.1393 “ Material Safety Data Sheets – Preparation”
DISCLAIMER:

The information and recommendations are taken from sources believed to be accurate. 
mirrorINOX gives no warranty in respect to the accuracy of the information or the suitability of the 
recommendations, and assumes no liability to any user thereof.
Employers should use this information only as a supplement to other information gathered by them, 
and should make  independent judgment of suitability of this information to ensure proper use and 
protect the health and safety of employees.
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Polyester Powder Coated (PPC)
Aluminium Louvres / Cladding / Coping

Consent 2012/6858/P; Condition 15

IGP-HWFclassic
5903, mat
Highly Weather-resistant Facade Quality 

Product range 
Surface appearance
• 5903A, smooth flowing, mat 

with IGP-DURA®clean-effect
• 5903E, pearl mica effects, mat
 with IGP-DURA®clean-effect

Gloss, DIN EN ISO 2813: 25-35 R‘/60°

Colour shades
Due to the limited selection of highly weather-
resistant pigments, the product range includes 
only a limited number of different colours accor-
ding to the special IGP colour chart.

Powder specification
• Particle size: < 100 µm
• Solids: approx. 99%
• Density depending on colour: 1.2-1.6 kg/l
• Storage stability: min. 24 months
• Storage temperature: < 25° C

Packing
• Carton with antistatic PE liner, capacity 20 kg.
• Carton container 25 antistatic PE liners, capaci-

ty 500 kg. 

Product description
IGP-HWFclassic 5903 is the result of many 
years of development by IGP involving the 
production of highly weather-resistant 
coatings for architectural applications on 
saturated polyester resin base and with 
declaration-free hardeners.

Characteristics / application
• Façade elements
• Window profile sections

The coatings have good mechanical values 
and high resistance to chemicals.
High UV resistance, slower film degradation 
and the dirt-repelling properties of the film 
surface allow much longer intervals between 
facade cleaning operations.

By the addition of the IGP-DURA®clean-
effect the IGP-HWF products possess a sur-
face which can be cleaned eysily.  

Technical Data 
Sheet

IGP-HWFclassic 5903 is a highly weather resistant coating  
powder with reduced stoving conditions from 170°C for process- and 
energy-efficient coating solutions. 

IGP Pulvertechnik AG
Ringstrasse 30
CH-9500 Wil
Telefon +41 (0)71 929 81 11
Telefax +41 (0)71 929 81 81
www.igp-powder.com
info@igp-powder.com

www.doldgroup.com

Material approvals:
GSB No. 173o, Master
Qualicoat N° P-1137, class 2
AAMA 2604-13,  
independent inspection documentation

Article-specific safety data sheet and 
further risk management measures at: 
www.igp-powder.com

Technological values
To determine the following data, IGP-HWFclassic 5903 
was applied as follows:
• Aluminium sheet (AlMg1 H14 or „Q Panel AA 5005-

H24“) 0.8 mm, chromatised
• Coating thickness 60 µm
• Object temperature 180°C, 15 min.

Gloss, DIN EN ISO 2813 25-35 R´/60°
Cross-cut adhesion test,  
DIN EN ISO 2409 Gt 0
Mandrel bending test,
DIN EN ISO 1519/tape test: < 5 mm
Reverse Impact,
DIN EN ISO 6272/tape test: > 2,5 Nm
Erichsen cupping,
DIN EN ISO 1520/tape test: > 5 mm
Buchholz hardness, DIN EN ISO 2815  > 80

Weathering
3 years Florida, 5° south: > 50% residual gloss

Accelerated weathering
1000h DIN EN ISO 16474-2: > 90% residual gloss

1000h Condensation test, DIN EN ISO 6270-2 AT: 
no infiltration, no bubbles.

1000h Salt spray test, DIN EN ISO 9227 AASS: 
no infiltration, no bubbles.

Mortar resistance, ASTM D 3260:
easily removable after 24h without residues.

See also “Qualicoat” testing standards ( Issue 
13.09.2012 ), Class 2 Powder.

Cleaning
The coated parts are to be cleaned according to the spe-
cifications RAL-GZ 632 or SZFF 61.01. 

For Pearl Mica effects, the Technical Information IGP-TI 
106 must be observed in addition.

Note
Our technical advice on application, given verbally, in 
writing or through trials is provided to the best of our 
knowledge but is to regarded solely as non-binding 
information and does not release you from the need to 
carry out your own tests and trials. Application, use and 
processing of the products take place outside our abili-
ty to supervise and are therefore exclusively your own 
responsibility.

Processing instructions
Pre-treatment
The substrate to be coated must be free of oxidation 
products, or residue from scale, oil, grease or release 
agents. Depending on application range and the planned 
usage duration, a pre-treatment suitable for the substra-
te is used:
Aluminium substrate: 
Chromating:  DIN EN 12487
Chrome-free pre-treatment:  possible option 
Pre-anodisation:  possible option 
Steel substrate: 
Zinc or iron (Fe) phosphating 
Galvanised sheet metal: Chromatising in accordance with 
DIN EN 12487

For improved corrosion protection for applications on 
steel / galvanised steel, the use of corrosion protection 
primer IGP-KORROPRIMER 10 is recommended. 
The suitability of the pre-treatment method used is 
generally to be tested by the coater in advance with 
appropriate test methods. The minimum requirement for 
aluminium substrates / galvanised steel components 
intended for architectural applications is performing a 
boil test / pressure cooker test with a subsequent cross-
cut adhesion and pull-off test. We refer to the guidelines 
of the GSB certifications and Qualicoat. 
For further information: see also our special leaflet on 
pre-treatment (IGP-TI 100).

Coating equipment
All commercially available electrostatic systems, both 

“corona” and Tribo charge” type, with the exception of 
pearl mica effects which must be processed only with 

“corona” charging. Relevant regulations: VDE require-
ments and VDM data sheet 24371.
IGP processing instructions for “Pearl Mica Effects”:  
VR 201.

Coating / recycling 
Recycled powder should be added to the fresh powder 
in small amounts, as far as possible automatically.
Important: Overspray should always be kept to a mini-
mum.

Stoving conditions
The temperature and time combinations resulting in  
optimum cross-linking of the coating are shown
Object- Retention time at object-
temperature temperature
 minimum maximum
170°C 20 min. 30 min.
180°C 15 min. 25 min.
190°C 10 min. 20 min.

You are advised to carry out practical trials adapted to 
the object in question and the stoving oven in order to 
determine the optimum stoving conditions. Our Techni-
cal Department will be glad to help.

IGP-HWFclassic 5903
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Lead
Domer Roofs and Cheeks - Buildings B&D

Consent 2012/6858/P; Condition 15

Metallic Lead

1. IDENTIFICATION OF SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING

Product Name: Metallic Lead

Use: Used in the construction industry for roofing, flashing and cladding applications. Also used
as shielding in the x-ray and nuclear industries and sound attenuation applications.

Supplier: British Lead
Peartree Lane
Welwyn Garden City
Hertfordshire AL7 3UB
Telephone: 01707 324595
Fax: 01707 328941

2. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredient: Lead

EU No: 231-100-4

Cas No: 7439-92-1

Content %: >99

3. HAZARDS IDENTIFICATION

Main Hazards: Lead in its solid metallic state (Lead sheet) would not normally present a hazard. However,
Lead is a toxic metal and may present a hazard via Lead fumes when melted and/or from
Lead dust. Low concentrations of other various elements will be present, some as alloying
constituents, others, as impurities. Oxidation of the surface of the Lead will occur forming a
surface layer of Lead compounds.

4. FIRST AID MEASURES

The measures below are unlikely to be relevant whilst Lead is in its solid metallic state.
However they are relevant if there is a likelihood of exposure to fumes from melting Lead
and Lead dust compounds on the surface caused by oxidation.

Inhalation of Fumes or Dust: Move person to fresh air. Seek medical attention.

Ingestion of Dust: Do not induce vomiting, encourage drinking of water. Seek immediate medical attention.

Eye Contact from Dust: Ensure that any contact lenses are removed from the eyes before rinsing. Irrigate eyes with
plenty of water for 5 minutes and seek medical attention if irritation persists.

Skin Contact: Remove potentially contaminated clothing after using Lead products. Wash affected area
with soap and water. Lead would not normally irritate the skin. Seek medical attention if
irritation persists as it maybe due to contact with other substances or chemicals.

5. FIRE-FIGHTING MEASURES

Extinguishing Media: Non flammable but molten Lead may ignite adjacent materials.
Use Dry powder, CO2 or Foam. Do not use water.

Exposure Hazards: Toxic Fumes may be produced during a fire.

Protection of Firefighters: Wear positive pressure self contained breathing apparatus and suitable protective clothing.

6. ACCIDENTAL RELEASE MEASURES

Personal Protection: No special measures required whilst Lead is in its solid metallic state.
When melting Lead or cleaning up any Lead spillage protective clothing
must be worn, this would include eye protection, gloves and an approved face mask.
This precaution also applies if Lead dust is present.

Environmental Precaution: Avoid entry into water courses.

Clean-up Procedures: Spillages should be cleaned and placed in to a sealed container and then sent
to a Lead processing company for treatment.

7. HANDLING AND STORAGE

Handling Precautions: Lead is a heavy metal; extreme care should be taken when lifting the material.
Follow the guidelines set out in the HSE Manual Handling Regulations.
Wear gloves, protective clothing and boots and follow standard personal
hygiene procedures.

Storage: Store in a dry area, ensure that the floor loading is not exceeded.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Component: TWA

Lead 8 Hours 0.15mg/m3

Respiratory Protection: Wear approved face masks when melting Lead or working in the vicinity of Lead dust
particles especially when stripping old Lead roofs – make sure the face mask meets the
standard required. Employ mechanical ventilation equipment when melting Lead in
enclosed areas.

Hand Protection: Wear suitable gloves.

Eye Protection: Wear safety goggles when melting Lead or Lead welding.

Skin Protection: Wear gloves and protective clothing. Follow standard personal hygiene procedures.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Bluish grey soft metal

Melting Temperature: 327°c

Fuming Temperature: 500°c

Density: 11.34g/cm3

Odour: None

Flash Point: N/A

Solubility in Water: Insoluble

10. STABILITY AND REACTIVITY

Stability: Stable under normal conditions at low temperature.

Conditions to Avoid: N/A

Materials to Avoid: Ammonium nitrate, chloride triflouride, hydrogen peroxide, potassium, sodium azide,
sodium carbide and zirconium.

Hazardous Decomposition Products: Lead is a toxic metal and may produce hazardous fumes when melted.

11. TOXICOLOGICAL INFORMATION

The details below are unlikely to be relevant whilst Lead is in its solid metallic state.
However they are relevant when exposed to fumes from melting Lead and Lead
compounds on the surface caused by oxidation and from Lead dust.

Inhalation: Prolonged unprotected exposure could lead to various symptoms typical of Lead poisoning
although this is extremely rare.

Ingestion: Could cause nausea or abdominal pain. Prolonged exposure could lead to various
symptoms typical of Lead poisoning although this is extremely rare.

Skin Contact: Prolonged unprotected contact with Lead could lead to absorption of Lead particles into
the blood stream, eventually leading to various symptoms typical of Lead poisoning
although this is extremely rare.

Eye Contact: Possible irritation.

12. ECOLOGICAL INFORMATION

Mobility: Not considered mobile whilst Lead is in its solid metallic state. Particles can be dispersed
through the air or in water courses .

Degradation: Not biodegradable.

Accumulation: Lead compounds have bioaccumulation potential.

Other Adverse Effects: Lead compounds are toxic to aquatic organisms.

13. DISPOSAL CONSIDERATIONS

Waste from Residues: Surplus metal may be returned to British Lead for recycling. Disposal of compounds must
be to a licensed waste collection point, observe any local and national regulations.

Contaminated Packaging: N/A

14. TRANSPORT INFORMATION:

No restrictions on transportation.
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British Lead, Peartree Lane, Welwyn Garden City, Hertfordshire AL7 3UB
Tel: 01707 324 595 Fax: 01707 328 941 email: sales@britishlead.co.uk

15. REGULATORY INFORMATION

Label for Supply: N/A

Text of Risk Phrases Used in Section 2: N/A

Text of Safety Phrases Used in Section 2: N/A

Statutory Instrument: Chemicals (Hazards Information and Packaging) Regulations 2009 SI 716.
Control of Substances Hazardous to Health 2002; SI 1000/437. Control of Lead at Work
Regulations 2002; SI 2002/2676.

Approved Codes of Practice: Classification and Labelling of Substances and Preparations Dangerous for Supply.
The Compilation of Safety Data Sheets (3rd Edition).

Guidance: Occupational Exposure Limits EH40 COSHH Essentials: Easy steps to control chemicals.
Control of Substances Hazardous to Health Regulations; HSG193 CHIP for
Everyone HSG108.

16. OTHER INFORMATION

The application of the soft metal presents negligible risks providing standard sensible
workplace cleanliness is adopted. Working with molten Lead or Lead alloys requires the
use of approved eye protection and other recognized personal protection such as
approved protective face masks. The appropriate health and safety requirements are
defined in the Control of Lead at Work Regulations 2009. It is recommended that a simple
work place risk assessment is made in accordance with the point stated on pages 1, 2 & 5
of the regulations. In general, working with the metal in the open air presents negligible
risk providing adequate washing facilities are available at the workplace for hand cleaning.

The data contained in this Safety Data Sheet has been supplied as required by the
Chemical (Hazard Identification and Packaging) Regulations 2009, as amended, for the
purpose of protecting the health and safety of industrial and commercial users who are
deemed capable of understanding and acting on the information provided. Please ensure
that it is passed to the appropriate person(s) in your company, who are capable of acting
on the information. This information is given in good faith, being based on the latest
knowledge available to British Lead. No known relevant information has been omitted
from this Material Safety Data Sheet and the information provided is designed to enable
the user to use the product safely. The user should not assume on the basis of the
information provided in this sheet that the product is suitable for any abnormal use. The
company can not accept liability to any customer, their employees or any other person
whatsoever for any loss, injury or damage, whether direct or consequential, which may be
caused by any error or omission from this sheet, whether such error or omission is
negligent or otherwise. If the information provided is insufficient to ensure safety in any
particular application, contact British Lead for further advice before the proposed
application is undertaken.

02/11
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FOREWORD 

 

This Specification is designed to enable architects, engineers and specifiers to specify GRC.  It 
covers all aspects of GRC production from raw materials, through production, curing and storage to 
quality assurance and testing. 

Grades of GRC covered are: 

 General purpose cast premix GRC: Grades 8 and 8P 

 Sprayed premix or high quality cast premix GRC: Grades 10 and 10P 

 Normally sprayed GRC: Grades 18 and 18P 

where ‘P’ refers to the use of acrylic polymer emulsion in the GRC mix design. 

In consultation with a producer, the specifier should select the grade of GRC required.  The specifier 
can then ensure that the product is manufactured and tested according to the specification. 

The Specification is a material and manufacturing specification.  An engineer should be consulted to 
ensure that the material grade selected is consistent with the engineering design of the product.  
This Specification supersedes all previous GRCA GRC specifications.  It has been prepared by the 
GRCA Technical Group. 

 

This Specification should be used in conjunction with the GRCA’s “Methods of Testing Glassfibre 
Reinforced Concrete (GRC) Material” 
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1  INTRODUCTION 

1.1 Scope 

This specification covers the requirements for the 
manufacture, curing and testing of GRC products.  
It gives detailed requirements for grades of GRC 
manufactured by three different methods: 

 'Spray' Grades 18 and 18P 
 'Premix' Grades 10 and 10P 
 'Premix' Grades 8 and 8P 

‘P' refers to the use of acrylic thermoplastic 
polymer emulsion in the GRC mix design. 

The specification covers mixes with and without 
polymers.  Selection of the applicable grade should 
be made by the producer in consideration of the 
engineering design of the product.  This choice 
should then be approved by the purchaser. 

1.2 References 

Standards and other publications referred to in this 
specification are listed in “Further reading”. 

1.3 Definitions 

Aggregate/cement ratio 
The ratio of the mass of total dry aggregate to the 
mass of dry cement in the GRC. 

AMS 
The GRCA Approved Manufacturer Scheme. 

AMS Member 
A GRC manufacturing Member of the GRCA who 
has been audited by an independent certifying 
body appointed by the GRCA and accepted into 
the GRCA as an AMS Member. 

‘Bag and bucket' tests 
Methods for the calibration of GRC spray 
equipment. 

Characteristic property 
The value of a property above which 95% of the 
population of all possible measurements of that 
property of the specified GRC are expected to lie. 
 
 
 
 

Dry curing 
A method of curing which prevents early loss of 
moisture and allows curing to take place without 
keeping the GRC damp.  Dry curing is carried out 
by adding an appropriate quantity of the polymer 
into the GRC mix. (See Tables 3 & Section 4.5.) 

Engineer 
The person or authority responsible for the design 
of the GRC component. 

Extremes of dimensional variations 
The maximum dimensional variations (residual 
hydraulic shrinkage and reversible expansion) of a 
GRC composition attributable to variations in the 
water content to which products exposed to the 
elements may be subjected. 

Facing coat 
An initial layer without fibre but containing 
decorative sands or aggregates and often pigment. 

Glassfibre content by weight (WF) 
The ratio (expressed as a percentage) of the mass 
of glassfibre to the mass of GRC in the uncured 
[wet mix] state. 

GRCA 
The International Glassfibre Reinforced Concrete 
Association. 

High shear mixer 
A mixer with a high shear action capable of the 
preparation of the fine sand/cement slurries 
required for the spray process. 

Limit of proportionality (LOP) 
Also known as elastic limit.  The stress in a flexural 
bending test where the stress/strain plot deviates 
from a straight line. 

MFFT 
Minimum film formation temperature (for acrylic 
polymers). 

Mist coat 
An initial cementitious sprayed coating without 
glassfibre. 

Modulus of rupture (MOR) 
The highest stress on a stress/strain plot during a 
flexural bending test. 
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Polymer-modified GRC 
GRC which has been modified by the addition of 
an acrylic thermoplastic polymer dispersion either 
for 'dry curing' or for property enhancement. 

Premix GRC 
A method of manufacture in which the pre-cut AR 
glassfibres and the cementitious slurry are blended 
during mixing. 

Premix mixer 
A two-stage or variable speed mixer designed to 
prepare fine sand/ cement slurries (stage 1) and to 
blend in chopped AR glassfibres (stage 2) in the 
premix process. 

Producer 
The person or authority entering into a contract to 
manufacture a GRC product. 

Purchaser 
The person or authority entering into a contract to 
buy a GRC product. 

Simultaneous Sprayed GRC 
A method of manufacture in which GRC is 
produced by simultaneously spraying the 
cementitious slurry and the AR glassfibre which is 
chopped from roving within the spray gun. 

Slump test 
A test for measuring the consistency of the 
cementitious slurry. 

Supplier 
The person or authority entering into a contract to 
supply goods to the producer. 

Test board 
A sheet of GRC manufactured during production 
for the purpose of assessing the quality of the GRC 
products being made.  The test board may be a 
specimen of the product itself.  The test board 
must be made in the same way and at the same 
time as the GRC product so that it is representative 
of the quality of the GRC. 

Test board mean 
The arithmetic mean value for a property 
calculated from all the individual test coupon 
results from one test board.  For statistical 
analysis, this mean is regarded as one result. 
 
 

Test coupons 
Number of specimens taken from a test board for 
the purpose of determining a property. 

Top/bottom ratio 
The ratio of the MOR results of samples tested 
with the mould face in tension to those with the 
trowelled face in tension. 

Uncured state 
The stage in the manufacture of GRC when all 
physical processes that could alter the composition 
of the material are complete but the fibre can still 
be separated from the matrix by the action of 
running water. 

Water/cement ratio 
The ratio of the mass of total water to the mass of 
dry cement in the GRC in the uncured state.  
When pozzolanic fillers are used they can be 
considered as cementitious and the water/cement 
ratio can be expressed as a water/total binder 
ratio; examples of such pozzolanic fillers are fly 
ash, silica fume and metakaolin. 
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2  CONSTITUENT MATERIALS 

2.1 Alkali-resistant glassfibre 

Glassfibre shall be an alkali-resistant continuous 
filament fibre developed and formulated to have 
high strength retention in hydraulic cement 
environments. The producer shall provide 
certification from the supplier to show that the glass 
fibre conforms to EN 15422:2008 or approved 
National Standard 

2.2 Cement 

Cement shall be supplied by a manufacturer of 
assessed capability, made to recognised standards 
such as BS EN 197 or appropriate national 
standard and supported by suitable certification.  
Cement shall be correctly stored and kept dry to 
avoid deterioration. 

2.3 Fine aggregates 

Fine aggregate or sand shall be washed and dried 
to remove soluble matter and permit accurate 
control of the water/cement ratio.  The particle 
shape should be round or irregular and should have 
a smooth surface without honeycombing. 

For spray GRC, the maximum particle size shall be 
1.2mm; for premix GRC, the maximum particle size 
shall be 2.4mm.  In both cases the fine fraction, i.e. 
sand passing a 150 micron sieve, shall be less than 
10% of the total weight of sand. 

Silica sands are widely used and should conform to 
the specification in Table 1. 

Sands with a higher moisture content may be used 
provided the moisture content is known and the mix 
design is altered accordingly. 

Sands other than silica sands may be used but the 
producer should provide evidence of their suitability. 
Soft building sands must not be used. 

Table 1: Specification for silica sand 

Silica content > 96% 

Moisture content < 2% 

Loss-on-ignition < 0.5% 
 

2.4 Water 

Water shall be clean and free from deleterious 
matter, see BS EN 1008, Mixing water for concrete. 

2.5 Admixtures 

Admixtures are permitted and their use is 
encouraged as they can enhance the properties of 
GRC.  They should always be used strictly in 
accordance with the suppliers' recommendations 
and the producer must ensure that their use has no 
adverse effect on the product. 

Calcium chloride-based admixtures must not be 
used if the GRC component contains steel 
reinforcement, fixing sockets or other cast-in 
devices. 

2.6 Acrylic polymers 

Acrylic thermoplastic polymer dispersions should be 
used in accordance with the manufacturers' 
instructions and should conform to the specification 
in Table 2.  

Polymers with properties outside the above 
specification may be used with the agreement of the 
purchaser and adequate test results. 
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Table 2: Specification for polymer curing aid.  

Compound type 

Aqueous 
thermoplastic 

polymer 
dispersion 

Polymer type Acrylic based 

Solids 45-55% 

Appearance 
Milky white 

creamy, free 
from lumps 

Minimum film-
formation  temperature 7-12 °C 

Ultraviolet resistance Good 

Alkali resistance Good 

 

2.7 Pigments 

Powder pigments or dispersions may be used to 
produce coloured GRC.  The pigments should 
conform to international or national standards.  The 
purchaser should recognise that colour variation 
may occur and must agree an acceptable range of 
variation with the producer. 

2.8 Other component materials 

Other component materials (e.g. silica fume, 
metakaolin, fly ash, reinforcing fillers, admixtures, 
meshes), may be added to modify the properties of 
the mix.  They must be used in accordance with the 
supplier's instruction and the producer must 
demonstrate that their use will not adversely affect 
the properties of the GRC 
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3  COMPOSITION OF GRC 

3.1 Mix design 

It is the responsibility of the producer to select a 
suitable mix design for the product.  The mix 
design must be such that the mechanical 
properties of the GRC in Section 8 of this 
Specification are achieved and that these 
requirements are consistent with the engineering 
design of the product. 

The mix designs in Table 3a, 3b and 3c are 
intended as a guide indicating typical figures; 
designs falling outside these guidelines may be 
acceptable but should be scrutinised before use. 

Table 3a: Guide mix designs — Grade 8 

Premix Grade Grade 8 Grade 8P 

Description General purpose premix 

Aggregate/cement ratio 0.5 -1.50 0.5 -1.50 

Water/cement ratio 0.30 - 0.40 0.30 - 0.40 

Glassfibre content (% 
by weight of total mix) 2.0 - 3.0% 2.0 - 3.0% 

Polymer solids 
content (% by weight 
of cement) 

Nil 4-7% 

Extreme dimensional 
variations mm/m 0.6 – 1.2 0.6 – 1.2 

Water Absorption 5 – 11% 5 – 11% 

Minimum bulk dry 
density kg/m3 1800 1800 

Minimum bulk wet 
density kg/m3 2000 2000 

 

 

Table 3b: Guide mix designs — Grade 10 

Premix Grade Grade 10 Grade 10P 

Description 
Sprayed premix or 

High quality cast premix 

Aggregate/cement ratio 0.5 -1.50 0.5 -1.50 

Water/cement ratio 0.30 - 0.38 0.30 - 0.38 

Glassfibre content (% 
by weight of total mix) 2.0 - 3.5% 2.0 - 3.5% 

Polymer solids 
content (% by weight 
of cement) 

Nil 4-7% 

Extreme dimensional 
variations mm/m 0.6 – 1.2 0.6 – 1.2 

Water Absorption 5 – 11% 5 – 11% 

Minimum bulk dry 
density kg/m3 1800 1800 

Minimum bulk wet 
density kg/m3 2000 2000 

 

Table 3c: Guide mix designs — Grade 18 

Spray Grade Grade 18 Grade 18P 

Description Direct sprayed GRC 

Aggregate/cement ratio 0.5 -1.5 0.5 -1.5 

Water/cement ratio 0.30 - 0.38 0.30 - 0.38 

Glassfibre content (% 
by weight of total mix) 4.0 - 5.5% 4.0 - 5.5% 

Polymer solids 
content (% by weight 
of cement) 

Nil 4-7% 

Extreme dimensional 
variations mm/m 0.6 – 1.2 0.6 – 1.2 

Water Absorption 5 – 11% 5 – 11% 

Minimum bulk dry 
density kg/m3 1800 1800 

Minimum bulk wet 
density kg/m3 2000 2000 
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4  MANUFACTURE 

GRC products manufactured only by premix and 
spray production methods are covered in this 
Specification. 

4.1 Manufacture by simultaneous spray 

4.1.1 Weighing/batching 
Dry ingredients shall be batched by weight using 
calibrated weighing equipment capable of an 
accuracy of ± 2% of the stated batch weight.  
Liquids should be weighed, volume batched or 
automatically dispensed.  The producer must 
demonstrate that the method employed will give an 
accuracy of ± 2%. 

4.1.2 Mixing 
The cementitious slurry should be mixed in a 
suitable mixer in accordance with the 
manufacturer's instructions and using the stated 
mix design.  The producer must demonstrate that 
this type of mixing system is to be used.  The 
consistency of the mix should be tested by 
measuring the slump in accordance with GRCA’s 
Methods of Testing GRC Part 5 or applicable 
national standards  

4.1.3 Spraying 
Spraying should be carried out using specialist 
equipment that allows the simultaneous deposition 
of known quantities of cementitious slurry and 
chopped glassfibre.  Before starting production, the 
spray equipment must be calibrated to ensure that 
the specified glassfibre percentage is achieved.  
Calibration to measure the deposition rates of the 
glassfibre and cementitious slurry should be 
carried out using ‘bag and bucket tests' in 
accordance with GRCA’s Methods of Testing GRC 
Part 4 or applicable national standards. 

These tests should be carried out for each pump at 
the beginning of each shift, after any alteration of 
the equipment controls and after any unsatisfactory 
'wash out' test results (Section 7.1). 

If the equipment used gives continuous readings of 
glass and slurry output these tests need not be 
carried out. 

A mist coat without fibre may be sprayed; this coat 
should be as thin [~1] as practicable and 
should be followed immediately by the first GRC 
spray. 

When a facing coat is used this may be sprayed or 
poured.  This coat may be allowed to stiffen but the 
first GRC coat must be applied before initial set 
takes place.  Typical thickness is 3-5mm 
depending on subsequent treatment e.g. grit 
blasting or acid etching. 

The GRC materials must be sprayed and built up 
in thin layers of 3-4mm until the required thickness 
is achieved.  The sprayed GRC should be 
compacted by a hand roller before spraying the 
next layer.  After the final layer has been sprayed 
the thickness of the GRC must be checked using a 
template or depth gauge and compared to the 
design thickness. 

Unless specifically stated in the agreed product 
manufacturing specification, the design thickness 
should be considered as a minimum and no part of 
the component should be below this thickness. 

Over-thickness will be permitted and is to be 
expected particularly at corners or areas with a 
deep profile. It will not be permitted if: 

1. Any flat areas exceed the design thickness by 
4mm. 

2. The weight of the component exceeds the 
maximum design weight as specified by the 
engineer. 

After checking the thickness, any areas of under-
thickness should be re-sprayed and areas of over-
thickness removed and the material discarded.  
The specified finish to the ' back' of the unit should 
be applied using a float or roller. 

4.2 Manufacture by premix 

4.2.1 Weighing/batching 
Dry ingredients should be batched by weight using 
calibrated weighing equipment capable of an 
accuracy of ± 2% of the stated batch weight. 
Liquids should be weighed, volume batched or 
automatically dispensed.  The GRC manufacturer 
should demonstrate that the method employed will 
give an accuracy of ± 2%. 

4.2.2 Mixing 
The GRC should be mixed in a two-stage or other 
suitable mixer.  The producer must demonstrate 
that the equipment is suitable for manufacturing 
premix GRC. 
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First the cementitious slurry should be mixed at 
high speed in an intensive shear mixer or other 
approved mixer.  The slurry is then transferred to 
a second mixer or the mixing action of the shear 
mixer adapted so that the AR glassfibre is 
blended uniformly into the slurry. 

The AR glassfibre may be added manually or 
automatically as chopped fibres or automatically 
as AR glassfibre roving using a fibre chopper. 

4.2.3 Cast Premix 
The premixed GRC material should be pumped or 
carried in a holding vessel to the filling station.  
The material should then be poured or pumped 
into the mould ensuring that the method of filling 
expels the air from the product and planes of 
weakness are avoided.  Compaction may be by 
internal or external vibration or by the use of a 
'self-compacting' mix.  The producer must ensure 
that the method chosen is consistent with the 
required surface finish and mechanical properties. 

4.2.4 Sprayed Premix 
The premixed GRC material may also be sprayed 
onto or into moulds using specialist sprayed 
premix equipment.  A facing coat or a mist coat 
may be sprayed first.  The GRC material should 
be sprayed in layers 4-6mm and compacted by 
roller before spraying the next layer. The 
thickness should be checked as in 4.1.3 

4.3 Storage before demoulding 

Filled moulds must be stored at temperatures 
between 5°C and 40°C. 'P' grades must be stored 
at a temperature higher than the MFFT but below 
40°C. 

Moulds must be stored on a level surface and 
supported in such a manner that they will not bow 
or twist. 

Once the initial set has taken place the mould 
shall be covered with polythene of 500 gauge or 
above and should not be moved until demoulding. 

4.4 Demoulding [inc. lifting and fixing] 

The GRC component must not be demoulded until 
it has gained sufficient strength to be removed 
from the mould and transported without being 
over-stressed.  The time required will be 
temperature dependent. 

Demoulding must be carried out in such a manner 
that no damage occurs to the component. Unique 
demoulding, lifting and fixings sockets must be 
embedded in the component.  All embedded items 
should be of a suitable material [preferably 
austenitic stainless steel or non-ferrous] and 
encapsulated in a block of GRC; size and 
procedures to be used should be agreed with the 
engineer before starting production. 

4.5 Curing 

4.5.1 Moist curing (for non-polymer grades) 
GRC components should be cured at controlled 
temperature and humidity. Ideally this should be for 
seven days at 20°C and 95% RH.  This is not 
always practical and alternative curing regimes are 
satisfactory providing the producer demonstrates 
that the procedure: 

1. Enables the component to achieve the 
physical properties given in Section 8. 

2. Ensures that excess shrinkage caused by a 
too rapid drying of the product does not occur. 

3. The curing method is acceptable to the 
purchaser and engineer. 

4.5.2 Curing of polymer grades 
Components produced using polymer grades of 
GRC should be loosely covered overnight and 
should be dry cured after demoulding. Moist curing 
can be detrimental.  Temperature above 35°C or 
below 5°C should be avoided for the first two days 
after manufacture. 
Products should not be exposed to drying 
winds or excessive heat for a minimum of two 
days. 

4.6 Storage, handling and transport 

GRC components must be stored, handled and 
transported in such a way that: 

1. No part of the component is overstressed. 
2. Bowing or twisting is not induced in the 

component. 
3. No damage is caused to any part of the 

component, particularly edges and corners. 
4. No permanent staining or discoloration is 

caused either by the storage conditions or the 
stacking/protection material. 

For large components, the method of handling, 
storage, loading and transporting shall be agreed 
with the engineer. 
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5  QUALITY CONTROL AND ASSURANCE 

5.1 Quality management system 

The manufacturer should demonstrate that a 
quality assurance system is operated.  This shall 
comply with the GRCA Full Member Regulations, 
ISO 9001 or similar  

6  SAMPLING 

6.1 Sampling and Test Boards 

Tests may be carried out on coupons cut from the 
GRC components themselves but this is not 
normally practical.  It is acceptable to produce a 
Test Board for testing.  This shall be manufactured, 
demoulded and cured in the same manner as the 
component it represents.  Its quality should be the 
same as the component, as far as possible. 

However, due to testing equipment restraints, the 
thickness should be limited to 12mm.  Test Boards 
must be large enough for sufficient coupons to be 
cut to meet the testing requirements; 500 x 800mm 
is proposed so that with spray processes, any 
directional effects can be identified. 

6.2 Frequency 

The frequency of production of Test Boards shall be 
not less than 1 board per day per mixer/pump, for 
both spray and premix processes.  Spray process 
Test Boards not tested shall be kept for a minimum 
of one year for any future testing requirements. 

7  TESTING 

The following tests shall be carried out and the 
required properties shall be as shown in Tables 3a, 
3b, 3c, 4 and 5. 

7.1 AR Glassfibre content 

The AR glassfibre content shall be determined in 
accordance with either the “GRCA Methods of 
Testing Glassfibre Reinforced Concrete (GRC) 
Material Part 1” or BS EN 1170-2 or other 
approved national standards.  With spray 
processes, the test shall be carried out once per 
day per spray station as a minimum. 

7.2 Limit of proportionality [LOP] and modulus 
of rupture [MOR] 

The LOP and MOR shall be determined at 7 and/or 

14 and/or 28 days in accordance with either the 
“GRCA Methods of Testing Glassfibre Reinforced 
Concrete (GRC) Material Part 3” or EN 1170-5 or 
other approved national standards.  7 and 14 day 
results shall only be acceptable if they already 
exceed design requirements. 

Additional information such as % Strain to LOP, % 
Strain to MOR and Young's Modulus provided by 
modern test equipment should be recorded for 
information only. 

The minimum LOP and MOR testing frequency 
shall be: 
Spray: Twice per week per spray station or 
every 10 tonnes of GRC produced, whichever is 
the greater. 
Premix: Once per week per mixer or every 10 
tonnes of GRC produced, whichever is the greater. 

These frequencies are an absolute minimum and 
individual manufacturers may elect to test more 
frequently, as they feel appropriate. 

Table 4: Characteristic Values 

*A minimum of 40 Test Board Mean shall be 
analysed in the calculation of the Characteristic 
Values. 

7.3 Bulk density, water absorption and 
apparent porosity 

These properties shall be determined in 
accordance with either the “GRCA Methods of 
Testing Glassfibre Reinforced Concrete (GRC) 
Material Part 2” or BS EN 1170-6 or other 
approved national standards.  All of these tests 
shall be carried out a minimum of once per month. 

7.4 Other tests 

Other tests of GRC may be carried out when 
required by the purchaser, including extreme 
dimensional variation tests BS EN 1170-7, full-
scale load tests of products and components, fire 
tests, performance testing of cast-in fixings etc.  
These tests should be supervised by the Engineer. 

GRADE 8 or 
8P 

10 or 
10P 

18 or 
18P 

Characteristic 
LOP* 5 6 7 

Characteristic 
MOR* 8 10 18 
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8  COMPLIANCE 

8.1 General 

The constituent materials should comply with the 
requirements of Section 2 and the composition of 
the GRC shall comply with Section 3.  The GRC 
should be produced and cured in accordance 
with Section 4.  It should be sampled at a 
frequency complying with Section 6 and tested in 
accordance with Section 7.  It should meet the 
requirements of Section 8. 

8.2 Minimum values for compliance 

Table 5 indicates minimum LOP and MOR values 
using in-process inspection results as a guideline 
for initial compliance only.  To conform to this 
specification, the manufacturer must also be able 
to demonstrate via their testing regime and 
documentation that analysis shows Characteristic 
Values as shown in Table 4.  This analysis must 
form part of their Quality Assurance procedures 
to be allowable. 

If other properties, e.g. density or porosity, are 
considered to be critical for an application, 
compliance values and testing frequency should 
be agreed between the purchaser and the 
producer. 

9  NON COMPLIANCE 

9.1 Failure to comply 

a. If any single test board fails to meet any of 
the compliance requirements, the GRC at 
risk shall be that produced between the 
previous complying test board and the next 
complying test board. 

b. Where testing is not carried out on a daily 
basis retained sample boards (see 6.2) may 
be tested to determine the extent of the non 
compliant product. 

9.2 Action in the event of non-compliance 

The action to be taken over GRC products that 
do not comply with this specification should be 
determined with due regard to the technical 
consequences of adopting remedial measures or 
replacing the rejected products. 

In estimating the quality of the sub-standard GRC 
and in determining the action to be taken, the 
following should be established wherever 
possible.

The validity of the testing shall be confirmed by 
checking that the sampling, testing and 
calculations have been carried out in accordance 
with this specification. 

a. That the raw materials and mix proportions 
used in the GRC under investigation comply 
with both the specifications and/or with 
those agreed between purchaser and 
producer. 

b. That the curing regime adopted before 
testing complies with the recommendations 
in this Specification.  Re-testing of test 
boards may be appropriate when it is 
considered that the storage conditions of the 
product might result in improved properties 
because of extended curing. 

c. The effect of any reduction in GRC 
properties on the strength and durability of 
the product. 

Three points should be considered: 
i. The safety factors adopted in the 

design. 
ii. The thickness of GRC produced 

compared to the design thickness. 
iii. LOP/MOR strengths required by 

engineering calculations 

Table 5: Minimum strengths 

GRADE 8 or 8P 10 or 10P 18 or 18P 

LOP MPa 

Mean of 4 
consecutive 
test board 
means 

7.25 8.00 8.00 

Minimum for 
individual test 
board mean 

5.75 6.00 6.00 

MOR MPa 

Mean of 4 
consecutive 
test board 
means 

9.50 12.00 21.00 

Minimum for 
individual test 
board mean 

7.50 8.50 15.00 
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FURTHER READING 

GRCA “Methods of Testing Glassfibre Reinforced Concrete (GRC) Material” 

GRCA “Specifiers Guide to Glassfibre Reinforced Concrete” 

GRCA “Assessment of GRC Test Results” 

GRCA “Approved Manufacturer Scheme (AMS) Regulations” 

Other GRCA Publications:  See www.grca.org.uk for up to date list of publications. 

The Concrete Bookshop 
Tel: 07004 607777 (UK only) or +44 (0)1276 607140 
Email: enquiries@concretebookshop.com 
Web: www.concretebookshop.com 

In addition, The International Glassfibre Reinforced Concrete Association (GRCA) holds a 
database of past GRCA Congress Proceedings and many other GRC related publications 
including some free downloads.  Web: www.grca.org.uk. 

NBS Specification H40 May 2002 Glassfibre reinforced concrete cladding components. 

 
European Standards 

BS EN 1169: 1999:  Precast concrete products — General rules for factory production control of 
glass-fibre reinforced cement products. 

BS EN 1170: 1998:  Parts 1-8 Precast concrete products: Test methods for glass-fibre reinforced 
cement. 

Part 1. Measuring the plasticity of the mortar— 'Slump test' method. 
Part 2. Measuring the fibre content in fresh GRC, Wash out test'. 
Part 3. Measuring the fibre content of sprayed GRC. 
Part 4. Measuring bending strength — 'Simplified bending test' method. 
Part 5. Measuring bending strength — 'Complete bending test' method. 
Part 6. Determination of the absorption of water by immersion and determination the dry 
density  
Part 7. Measurement of extremes of dimensional variations due to moisture content. 
Part 8. Cyclic weathering type test 

BS EN 14649: 2005  Precast concrete products — Test method for strength retention of glass fibres 
in cement and concrete (SIC TEST). 

BS EN 15422: 2008  Precast Concrete Products - Specification of glassfibres for 
reinforcement of mortars and concretes. 
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USA 

Prestressed Concrete Institute (PCI) USA  

Tel: +1 312 786 0300. 
Web: www.pci.org 

Recommended Practice for Glass Fiber Reinforced Concrete Panels - Fourth Edition, 2001. 
Manual for Quality Control for Plants and Production of Glass Fiber Reinforced Concrete Products, 
1991. 
 
ACI 549.2R-04 
Thin Reinforced Cementitious Products. Report by ACI Committee 549 
ACI 549.XR.  Glass Fiber Reinforced Concrete premix.  Report by ACI Committee 549 
 
ASTM 
C948 Standard Test Method for Wet Bulk Density, Water Absorption and Apparent Porosity of Thin 
Section Glass Fiber Reinforced Concrete. 
C1229 Standard Practice for Preparing Coupons for Flexural and Washout Test for Glass Fiber 
Reinforced Concrete. 
C1229 Standard Test Method for Determination of Glass Fiber Content in Glass Fiber Reinforced 
Concrete 
C1230 Standard Test Method for Performing Tension Tests on Glass Fiber Reinforced Concrete 
[GFRC] Bonding Pads 
C1560 Standard Test Method for Hot Water Accelerated Aging of Glass Fiber Reinforced Concrete 
 
 
 
 

AUSTRALIA 

National Precast Concrete Association of Australia (GRC Industry Group)  

Tel: +61 (029890) 8853 
Email: info@npcaa.com.au 
Web: www.npcaa.com.au 

Design, Manufacture and Installation of Glass Reinforced Concrete (GRC) 
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Calculation Standard: EN 410:2011 / EN 673:2011

D01_55_4PVB_SN70/37HT#4_SZR16_55_4PVB

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#3 -----
#4 SunGuard® SN 70/37 HT (CE)

GLASS 2

10% Air, 90% Argon, 16mm (.630")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#5 -----
#6 -----

GLASS 3

PVB Clear 1.52mm (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 1/2 in / 39.048 mm Slope = 90°

Estimated Nominal Glazing Weight: 51.74 kg/m²

Indoors

D02_55_2PVB_SN70/37HT#4_SZR14_44_2PVB

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#1 -----
#2 -----

GLASS 1

PVB Clear 0.76mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#3 -----
#4 SunGuard® SN 70/37 HT (CE)

GLASS 2

10% Air, 90% Argon, 14mm (.551")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 4mm

#5 -----
#6 -----

GLASS 3

PVB Clear 0.76mm (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 4mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 9/32 in / 33.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 45.06 kg/m²

Indoors

PERFORMANCE
CALCULATOR
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D03_88_2SR_SN70/37HT#4_SZR16_66_2SR

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 8mm

#1 -----
#2 -----

GLASS 1

PVB Noise Reduction SR 0.76mm Clear (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 8mm

#3 -----
#4 SunGuard® SN 70/37 HT (CE)

GLASS 2

10% Air, 90% Argon, 16mm (.630")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 -----
#6 -----

GLASS 3

PVB Noise Reduction SR 0.76mm Clear (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 3/4 in / 45.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 69.55 kg/m²

Indoors

D05A_66_4PVB_SN70/37HT#4_SZR18_66_4PVB

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#3 -----
#4 SunGuard® SN 70/37 HT (CE)

GLASS 2

10% Air, 90% Argon, 18mm (.709")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 -----
#6 -----

GLASS 3

PVB Clear 1.52mm (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 3/4 in / 45.048 mm Slope = 90°

Estimated Nominal Glazing Weight: 61.64 kg/m²

Indoors

PERFORMANCE
CALCULATOR
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D05B_66_4SR_SN70/37HT#4_SZR18_66_4SR

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#1 -----
#2 -----

GLASS 1

PVB Noise Reduction SR 1.52mm Clear (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#3 -----
#4 SunGuard® SN 70/37 HT (CE)

GLASS 2

10% Air, 90% Argon, 18mm (.709")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 -----
#6 -----

GLASS 3

PVB Noise Reduction SR 1.52mm Clear (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 3/4 in / 45.048 mm Slope = 90°

Estimated Nominal Glazing Weight: 61.64 kg/m²

Indoors

D07_66_4PVB_SN51/28HT#4_SZR18_66_4PVB

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#3 -----
#4 SunGuard® SN 51/28 HT (CE)

GLASS 2

10% Air, 90% Argon, 18mm (.709")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 -----
#6 -----

GLASS 3

PVB Clear 1.52mm (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 3/4 in / 45.048 mm Slope = 90°

Estimated Nominal Glazing Weight: 61.64 kg/m²

Indoors

Consent 2012/6858/P; Condition 15Glass
Specification - Glass Type D03 & D07
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D13_55_4PVB_SZR18_#5CG1.0+T_55_4PVB

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#3 -----
#4 -----

GLASS 2

10% Air, 90% Argon, 18mm (.709")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#5 ClimaGuard 1.0+ T (CE)
#6 -----

GLASS 3

PVB Clear 1.52mm (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 19/32 in / 41.048 mm Slope = 90°

Estimated Nominal Glazing Weight: 51.74 kg/m²

Indoors

D14A_12_bfritt#2_SZR18_#3SN70/37HT_66_4PVB

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 12mm

#1 -----
#2 Black Frit 10% Dots

GLASS 1

10% Air, 90% Argon, 18mm (.709")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#3 SunGuard® SN 70/37 HT (CE)
#4 -----

GLASS 2

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 -----
#6 -----

GLASS 3

Total Unit (Nominal) = 1 11/16 in / 43.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 60.2 kg/m²

Indoors

PERFORMANCE
CALCULATOR
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D14Be_442__#2bfritt#4SN29/18HT_SZR18_#5CG10HT_66_4

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 4mm

#1 -----
#2 Black Frit 10% Dots

GLASS 1

PVB Clear 0.76mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 4mm

#3 -----
#4 SunGuard® SN 29/18 HT (CE)

GLASS 2

10% Air, 90% Argon, 16mm (.630")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 ClimaGuard 1.0+ T (CE)
#6 -----

GLASS 3

PVB Clear 1.52mm (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 15/32 in / 38.286 mm Slope = 90°

Estimated Nominal Glazing Weight: 50.82 kg/m²

Indoors

S01_55_4_SG_HDN67#2

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#1 -----
#2 SunGuard® HD Neutral 67 (CE)

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#3 -----
#4 -----

GLASS 2

Total Unit (Nominal) = 7/16 in / 11.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 25.87 kg/m²

Indoors

S01_55_4_SG_HDN67#4

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#3 -----
#4 SunGuard® HD Neutral 67 (CE)

GLASS 2

Total Unit (Nominal) = 7/16 in / 11.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 25.87 kg/m²

Indoors

PERFORMANCE
CALCULATOR
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S02_66_4_SG_HDN67#2

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#1 -----
#2 SunGuard® HD Neutral 67 (CE)

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#3 -----
#4 -----

GLASS 2

Total Unit (Nominal) = 17/32 in / 13.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 30.82 kg/m²

Indoors

S03A_8108_4SG_UltraClear

Outdoors

Guardian Float Glass UltraClear (CE)
Thickness = 8mm

#1 -----
#2 -----

GLASS 1

0.060" (1.52 mm) SentryGlas®INTERLAYER 1

Guardian Float Glass UltraClear (CE)
Thickness = 10mm

#3 -----
#4 -----

GLASS 2

0.060" (1.52 mm) SentryGlas®INTERLAYER 2

Guardian Float Glass UltraClear (CE)
Thickness = 8mm

#5 -----
#6 -----

GLASS 3

Total Unit (Nominal) = 1 1/8 in / 29.048 mm Slope = 90°

Estimated Nominal Glazing Weight: 66.36 kg/m²

Indoors

S03B_1212_4SG_UltraClear

Outdoors

Guardian Float Glass UltraClear (CE)
Thickness = 12mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass UltraClear (CE)
Thickness = 12mm

#3 -----
#4 -----

GLASS 2

Total Unit (Nominal) = 1/1 in / 25.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 60.4 kg/m²

Indoors

PERFORMANCE
CALCULATOR
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S02_66_4_SG_HDN67#2

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#1 -----
#2 SunGuard® HD Neutral 67 (CE)

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#3 -----
#4 -----

GLASS 2

Total Unit (Nominal) = 17/32 in / 13.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 30.82 kg/m²

Indoors

S03A_8108_4SG_UltraClear

Outdoors

Guardian Float Glass UltraClear (CE)
Thickness = 8mm

#1 -----
#2 -----

GLASS 1

0.060" (1.52 mm) SentryGlas®INTERLAYER 1

Guardian Float Glass UltraClear (CE)
Thickness = 10mm

#3 -----
#4 -----

GLASS 2

0.060" (1.52 mm) SentryGlas®INTERLAYER 2

Guardian Float Glass UltraClear (CE)
Thickness = 8mm

#5 -----
#6 -----

GLASS 3

Total Unit (Nominal) = 1 1/8 in / 29.048 mm Slope = 90°

Estimated Nominal Glazing Weight: 66.36 kg/m²

Indoors

S03B_1212_4SG_UltraClear

Outdoors

Guardian Float Glass UltraClear (CE)
Thickness = 12mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass UltraClear (CE)
Thickness = 12mm

#3 -----
#4 -----

GLASS 2

Total Unit (Nominal) = 1/1 in / 25.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 60.4 kg/m²

Indoors



|     41Orms     |     Project : St Giles Circus     |     Status : Planning Condition Discharge - Material Data Sheets     |     Client : Consolidated Developments     |     Date : June 2019

Glass
Specification - Glass Type S04 & D07 + Milky Interlayer

Glass
Specification - Glass Type  D06

Consent 2012/6858/P; Condition 15

PERFORMANCE
CALCULATOR

Page 13 of 16

D14Be_442__#2bfritt#4SN29/18HT_SZR18_#5CG10HT_66_4

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 4mm

#1 -----
#2 Black Frit 10% Dots

GLASS 1

PVB Clear 0.76mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 4mm

#3 -----
#4 SunGuard® SN 29/18 HT (CE)

GLASS 2

10% Air, 90% Argon, 16mm (.630")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 ClimaGuard 1.0+ T (CE)
#6 -----

GLASS 3

PVB Clear 1.52mm (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 15/32 in / 38.286 mm Slope = 90°

Estimated Nominal Glazing Weight: 50.82 kg/m²

Indoors

S01_55_4_SG_HDN67#2

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#1 -----
#2 SunGuard® HD Neutral 67 (CE)

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#3 -----
#4 -----

GLASS 2

Total Unit (Nominal) = 7/16 in / 11.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 25.87 kg/m²

Indoors

S01_55_4_SG_HDN67#4

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#3 -----
#4 SunGuard® HD Neutral 67 (CE)

GLASS 2

Total Unit (Nominal) = 7/16 in / 11.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 25.87 kg/m²

Indoors

PERFORMANCE
CALCULATOR
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D14Be_442__#2bfritt#4SN29/18HT_SZR18_#5CG10HT_66_4

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 4mm

#1 -----
#2 Black Frit 10% Dots

GLASS 1

PVB Clear 0.76mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 4mm

#3 -----
#4 SunGuard® SN 29/18 HT (CE)

GLASS 2

10% Air, 90% Argon, 16mm (.630")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 ClimaGuard 1.0+ T (CE)
#6 -----

GLASS 3

PVB Clear 1.52mm (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 15/32 in / 38.286 mm Slope = 90°

Estimated Nominal Glazing Weight: 50.82 kg/m²

Indoors

S01_55_4_SG_HDN67#2

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#1 -----
#2 SunGuard® HD Neutral 67 (CE)

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#3 -----
#4 -----

GLASS 2

Total Unit (Nominal) = 7/16 in / 11.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 25.87 kg/m²

Indoors

S01_55_4_SG_HDN67#4

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#3 -----
#4 SunGuard® HD Neutral 67 (CE)

GLASS 2

Total Unit (Nominal) = 7/16 in / 11.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 25.87 kg/m²

Indoors

PERFORMANCE
CALCULATOR
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D05B_66_4SR_SN70/37HT#4_SZR18_66_4SR

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#1 -----
#2 -----

GLASS 1

PVB Noise Reduction SR 1.52mm Clear (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#3 -----
#4 SunGuard® SN 70/37 HT (CE)

GLASS 2

10% Air, 90% Argon, 18mm (.709")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 -----
#6 -----

GLASS 3

PVB Noise Reduction SR 1.52mm Clear (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 3/4 in / 45.048 mm Slope = 90°

Estimated Nominal Glazing Weight: 61.64 kg/m²

Indoors

D07_66_4PVB_SN51/28HT#4_SZR18_66_4PVB

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#3 -----
#4 SunGuard® SN 51/28 HT (CE)

GLASS 2

10% Air, 90% Argon, 18mm (.709")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 -----
#6 -----

GLASS 3

PVB Clear 1.52mm (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 3/4 in / 45.048 mm Slope = 90°

Estimated Nominal Glazing Weight: 61.64 kg/m²

Indoors
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Consent 2012 / 6858  / P
Condition No 15
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Consent 2012/6858/P; Condition 15Windows
Metal Frame

Windows
Timber Frame
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Consent 2012/6858/P; Condition 15Windows
Timber Frame
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Consent 2012/6858/P; Condition 15Windows
Timber Frame
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Consent 2012/6858/P; Condition 15Windows
Frameless windows/Frameless projecting windows

PERFORMANCE
CALCULATOR

Page 8 of 16

D13_55_4PVB_SZR18_#5CG1.0+T_55_4PVB

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#1 -----
#2 -----

GLASS 1

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#3 -----
#4 -----

GLASS 2

10% Air, 90% Argon, 18mm (.709")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#5 ClimaGuard 1.0+ T (CE)
#6 -----

GLASS 3

PVB Clear 1.52mm (CE)INTERLAYER 2

Guardian Float Glass ExtraClear (CE)
Thickness = 5mm

#7 -----
#8 -----

GLASS 4

Total Unit (Nominal) = 1 19/32 in / 41.048 mm Slope = 90°

Estimated Nominal Glazing Weight: 51.74 kg/m²

Indoors

D14A_12_bfritt#2_SZR18_#3SN70/37HT_66_4PVB

Outdoors

Guardian Float Glass ExtraClear (CE)
Thickness = 12mm

#1 -----
#2 Black Frit 10% Dots

GLASS 1

10% Air, 90% Argon, 18mm (.709")GAP 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#3 SunGuard® SN 70/37 HT (CE)
#4 -----

GLASS 2

PVB Clear 1.52mm (CE)INTERLAYER 1

Guardian Float Glass ExtraClear (CE)
Thickness = 6mm

#5 -----
#6 -----

GLASS 3

Total Unit (Nominal) = 1 11/16 in / 43.524 mm Slope = 90°

Estimated Nominal Glazing Weight: 60.2 kg/m²

Indoors

IGP-HWFclassic
5903, mat
Highly Weather-resistant Facade Quality 

Product range 
Surface appearance
• 5903A, smooth flowing, mat 

with IGP-DURA®clean-effect
• 5903E, pearl mica effects, mat
 with IGP-DURA®clean-effect

Gloss, DIN EN ISO 2813: 25-35 R‘/60°

Colour shades
Due to the limited selection of highly weather-
resistant pigments, the product range includes 
only a limited number of different colours accor-
ding to the special IGP colour chart.

Powder specification
• Particle size: < 100 µm
• Solids: approx. 99%
• Density depending on colour: 1.2-1.6 kg/l
• Storage stability: min. 24 months
• Storage temperature: < 25° C

Packing
• Carton with antistatic PE liner, capacity 20 kg.
• Carton container 25 antistatic PE liners, capaci-

ty 500 kg. 

Product description
IGP-HWFclassic 5903 is the result of many 
years of development by IGP involving the 
production of highly weather-resistant 
coatings for architectural applications on 
saturated polyester resin base and with 
declaration-free hardeners.

Characteristics / application
• Façade elements
• Window profile sections

The coatings have good mechanical values 
and high resistance to chemicals.
High UV resistance, slower film degradation 
and the dirt-repelling properties of the film 
surface allow much longer intervals between 
facade cleaning operations.

By the addition of the IGP-DURA®clean-
effect the IGP-HWF products possess a sur-
face which can be cleaned eysily.  

Technical Data 
Sheet

IGP-HWFclassic 5903 is a highly weather resistant coating  
powder with reduced stoving conditions from 170°C for process- and 
energy-efficient coating solutions. 

IGP Pulvertechnik AG
Ringstrasse 30
CH-9500 Wil
Telefon +41 (0)71 929 81 11
Telefax +41 (0)71 929 81 81
www.igp-powder.com
info@igp-powder.com

www.doldgroup.com

Material approvals:
GSB No. 173o, Master
Qualicoat N° P-1137, class 2
AAMA 2604-13,  
independent inspection documentation

Article-specific safety data sheet and 
further risk management measures at: 
www.igp-powder.com
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Consent 2012/6858/P; Condition 15Windows
Frameless windows/Frameless projecting windows

Technological values
To determine the following data, IGP-HWFclassic 5903 
was applied as follows:
• Aluminium sheet (AlMg1 H14 or „Q Panel AA 5005-

H24“) 0.8 mm, chromatised
• Coating thickness 60 µm
• Object temperature 180°C, 15 min.

Gloss, DIN EN ISO 2813 25-35 R´/60°
Cross-cut adhesion test,  
DIN EN ISO 2409 Gt 0
Mandrel bending test,
DIN EN ISO 1519/tape test: < 5 mm
Reverse Impact,
DIN EN ISO 6272/tape test: > 2,5 Nm
Erichsen cupping,
DIN EN ISO 1520/tape test: > 5 mm
Buchholz hardness, DIN EN ISO 2815  > 80

Weathering
3 years Florida, 5° south: > 50% residual gloss

Accelerated weathering
1000h DIN EN ISO 16474-2: > 90% residual gloss

1000h Condensation test, DIN EN ISO 6270-2 AT: 
no infiltration, no bubbles.

1000h Salt spray test, DIN EN ISO 9227 AASS: 
no infiltration, no bubbles.

Mortar resistance, ASTM D 3260:
easily removable after 24h without residues.

See also “Qualicoat” testing standards ( Issue 
13.09.2012 ), Class 2 Powder.

Cleaning
The coated parts are to be cleaned according to the spe-
cifications RAL-GZ 632 or SZFF 61.01. 

For Pearl Mica effects, the Technical Information IGP-TI 
106 must be observed in addition.

Note
Our technical advice on application, given verbally, in 
writing or through trials is provided to the best of our 
knowledge but is to regarded solely as non-binding 
information and does not release you from the need to 
carry out your own tests and trials. Application, use and 
processing of the products take place outside our abili-
ty to supervise and are therefore exclusively your own 
responsibility.

Processing instructions
Pre-treatment
The substrate to be coated must be free of oxidation 
products, or residue from scale, oil, grease or release 
agents. Depending on application range and the planned 
usage duration, a pre-treatment suitable for the substra-
te is used:
Aluminium substrate: 
Chromating:  DIN EN 12487
Chrome-free pre-treatment:  possible option 
Pre-anodisation:  possible option 
Steel substrate: 
Zinc or iron (Fe) phosphating 
Galvanised sheet metal: Chromatising in accordance with 
DIN EN 12487

For improved corrosion protection for applications on 
steel / galvanised steel, the use of corrosion protection 
primer IGP-KORROPRIMER 10 is recommended. 
The suitability of the pre-treatment method used is 
generally to be tested by the coater in advance with 
appropriate test methods. The minimum requirement for 
aluminium substrates / galvanised steel components 
intended for architectural applications is performing a 
boil test / pressure cooker test with a subsequent cross-
cut adhesion and pull-off test. We refer to the guidelines 
of the GSB certifications and Qualicoat. 
For further information: see also our special leaflet on 
pre-treatment (IGP-TI 100).

Coating equipment
All commercially available electrostatic systems, both 

“corona” and Tribo charge” type, with the exception of 
pearl mica effects which must be processed only with 

“corona” charging. Relevant regulations: VDE require-
ments and VDM data sheet 24371.
IGP processing instructions for “Pearl Mica Effects”:  
VR 201.

Coating / recycling 
Recycled powder should be added to the fresh powder 
in small amounts, as far as possible automatically.
Important: Overspray should always be kept to a mini-
mum.

Stoving conditions
The temperature and time combinations resulting in  
optimum cross-linking of the coating are shown
Object- Retention time at object-
temperature temperature
 minimum maximum
170°C 20 min. 30 min.
180°C 15 min. 25 min.
190°C 10 min. 20 min.

You are advised to carry out practical trials adapted to 
the object in question and the stoving oven in order to 
determine the optimum stoving conditions. Our Techni-
cal Department will be glad to help.

IGP-HWFclassic 5903
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Architectural Metalwork
Consent 2012 / 6858  / P
Condition No 15
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Architectural metalwork
Balustrades

Consent 2012/6858/P; Condition 15

IGP-HWFclassic
5903, mat
Highly Weather-resistant Facade Quality 

Product range 
Surface appearance
• 5903A, smooth flowing, mat 

with IGP-DURA®clean-effect
• 5903E, pearl mica effects, mat
 with IGP-DURA®clean-effect

Gloss, DIN EN ISO 2813: 25-35 R‘/60°

Colour shades
Due to the limited selection of highly weather-
resistant pigments, the product range includes 
only a limited number of different colours accor-
ding to the special IGP colour chart.

Powder specification
• Particle size: < 100 µm
• Solids: approx. 99%
• Density depending on colour: 1.2-1.6 kg/l
• Storage stability: min. 24 months
• Storage temperature: < 25° C

Packing
• Carton with antistatic PE liner, capacity 20 kg.
• Carton container 25 antistatic PE liners, capaci-

ty 500 kg. 

Product description
IGP-HWFclassic 5903 is the result of many 
years of development by IGP involving the 
production of highly weather-resistant 
coatings for architectural applications on 
saturated polyester resin base and with 
declaration-free hardeners.

Characteristics / application
• Façade elements
• Window profile sections

The coatings have good mechanical values 
and high resistance to chemicals.
High UV resistance, slower film degradation 
and the dirt-repelling properties of the film 
surface allow much longer intervals between 
facade cleaning operations.

By the addition of the IGP-DURA®clean-
effect the IGP-HWF products possess a sur-
face which can be cleaned eysily.  

Technical Data 
Sheet

IGP-HWFclassic 5903 is a highly weather resistant coating  
powder with reduced stoving conditions from 170°C for process- and 
energy-efficient coating solutions. 

IGP Pulvertechnik AG
Ringstrasse 30
CH-9500 Wil
Telefon +41 (0)71 929 81 11
Telefax +41 (0)71 929 81 81
www.igp-powder.com
info@igp-powder.com

www.doldgroup.com

Material approvals:
GSB No. 173o, Master
Qualicoat N° P-1137, class 2
AAMA 2604-13,  
independent inspection documentation

Article-specific safety data sheet and 
further risk management measures at: 
www.igp-powder.com

Technological values
To determine the following data, IGP-HWFclassic 5903 
was applied as follows:
• Aluminium sheet (AlMg1 H14 or „Q Panel AA 5005-

H24“) 0.8 mm, chromatised
• Coating thickness 60 µm
• Object temperature 180°C, 15 min.

Gloss, DIN EN ISO 2813 25-35 R´/60°
Cross-cut adhesion test,  
DIN EN ISO 2409 Gt 0
Mandrel bending test,
DIN EN ISO 1519/tape test: < 5 mm
Reverse Impact,
DIN EN ISO 6272/tape test: > 2,5 Nm
Erichsen cupping,
DIN EN ISO 1520/tape test: > 5 mm
Buchholz hardness, DIN EN ISO 2815  > 80

Weathering
3 years Florida, 5° south: > 50% residual gloss

Accelerated weathering
1000h DIN EN ISO 16474-2: > 90% residual gloss

1000h Condensation test, DIN EN ISO 6270-2 AT: 
no infiltration, no bubbles.

1000h Salt spray test, DIN EN ISO 9227 AASS: 
no infiltration, no bubbles.

Mortar resistance, ASTM D 3260:
easily removable after 24h without residues.

See also “Qualicoat” testing standards ( Issue 
13.09.2012 ), Class 2 Powder.

Cleaning
The coated parts are to be cleaned according to the spe-
cifications RAL-GZ 632 or SZFF 61.01. 

For Pearl Mica effects, the Technical Information IGP-TI 
106 must be observed in addition.

Note
Our technical advice on application, given verbally, in 
writing or through trials is provided to the best of our 
knowledge but is to regarded solely as non-binding 
information and does not release you from the need to 
carry out your own tests and trials. Application, use and 
processing of the products take place outside our abili-
ty to supervise and are therefore exclusively your own 
responsibility.

Processing instructions
Pre-treatment
The substrate to be coated must be free of oxidation 
products, or residue from scale, oil, grease or release 
agents. Depending on application range and the planned 
usage duration, a pre-treatment suitable for the substra-
te is used:
Aluminium substrate: 
Chromating:  DIN EN 12487
Chrome-free pre-treatment:  possible option 
Pre-anodisation:  possible option 
Steel substrate: 
Zinc or iron (Fe) phosphating 
Galvanised sheet metal: Chromatising in accordance with 
DIN EN 12487

For improved corrosion protection for applications on 
steel / galvanised steel, the use of corrosion protection 
primer IGP-KORROPRIMER 10 is recommended. 
The suitability of the pre-treatment method used is 
generally to be tested by the coater in advance with 
appropriate test methods. The minimum requirement for 
aluminium substrates / galvanised steel components 
intended for architectural applications is performing a 
boil test / pressure cooker test with a subsequent cross-
cut adhesion and pull-off test. We refer to the guidelines 
of the GSB certifications and Qualicoat. 
For further information: see also our special leaflet on 
pre-treatment (IGP-TI 100).

Coating equipment
All commercially available electrostatic systems, both 

“corona” and Tribo charge” type, with the exception of 
pearl mica effects which must be processed only with 

“corona” charging. Relevant regulations: VDE require-
ments and VDM data sheet 24371.
IGP processing instructions for “Pearl Mica Effects”:  
VR 201.

Coating / recycling 
Recycled powder should be added to the fresh powder 
in small amounts, as far as possible automatically.
Important: Overspray should always be kept to a mini-
mum.

Stoving conditions
The temperature and time combinations resulting in  
optimum cross-linking of the coating are shown
Object- Retention time at object-
temperature temperature
 minimum maximum
170°C 20 min. 30 min.
180°C 15 min. 25 min.
190°C 10 min. 20 min.

You are advised to carry out practical trials adapted to 
the object in question and the stoving oven in order to 
determine the optimum stoving conditions. Our Techni-
cal Department will be glad to help.

IGP-HWFclassic 5903
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Paving
Consent 2012 / 6858  / P
Condition No 15
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Granite Paving Consent 2012/6858/P; Condition 15

For contemporary design and visual impact, Marshalls’ Celestia paving is
a high-performance, high-quality product that can complement any
modern development.

This linear paving is available in four carefully balanced colours on the
grey/green/blue spectrum – choose between Nebula, Luna, Grava and
Lyra.

Celestia paving is manufactured using the highest-quality granite
aggregates and is ideal for use where designers are striving to create
distinctive, contemporary outdoor spaces with hard-wearing chamfered
edges.

Available in plan thickness of 50mm or 63mm, Celestia’s elongated
proportions ensure it can work well to create an eye-catching
centrepiece or perform a subtle role as part of a bigger, more involved
outdoor design.

DESCRIPTION
Appearance Solid unit with skimmed surface

Manufacturing Process Hydraulically pressed concrete

Base Raw Material Pigmented & unpigmented concrete
utilising specially selected aggregates

Governing Manufacturing
Standards

All data where relevant to be established
in accordance with BS EN 1339 : 2003

CE Marking/DOP https://www.marshalls.co.uk/dop

NBS Specification

Celestia Skimmed -
Luna

Celestia Skimmed -
Nebula

Celestia Skimmed -
Grava

Celestia Skimmed -
Lyra

Q25 31 Q25 315

Landscape House, Premier Way,
Lowfields Business Park,
Elland HX5 9HT
Tel: 03704 11 22 33
https://www.marshalls.co.uk/commercial

T: 01422 312000
F: 01422 312943
E: services.advisory@marshalls.co.uk

Celestia Skimmed 300 x 300 x 50 Date Created: 07/02/19

PHYSICAL PROPERTIES
Tolerances Minimum (mm) Maximum (mm)

Length 296 300

Width 296 300

Thickness 47 53

Work Dimensions (mm) 298 x 298 x 50

Nominal Dimensions (mm) 300 x 300 x 50

Tolerances on Work
Dimensions (mm)

Length ±2mm, width ±2mm, thickness
±3mm

Abrasion Resistance (mm) ≤ 23mm (Wide Wheel Abrasion Test)

Durability (Freeze-thaw) ≤ 1.0 kg/m² as a mean with no individual
value > 1.5 kg/m²

Material Density 2300 kg/m³ (typically)

Slip/Skid Resistance
(polished)

Mean polished skid resistance value
(PSRV) : > 45

Slip/Skid Resistance
(unpolished)

Mean unpolished skid resistance value
(USRV) : > 45.

Thermal Conductivity (K
value)

Design data as defined to BS EN 13369 :
2013

SPECIFICATION
Approx unit weight (kg) 10.5

Emission of Asbestos No content

External Fire Performance Deemed to satisfy. See commission
decision 2000/553/ECU

Reaction to fire Class A1, see commission decision
2000/605/EC

SUSTAINABILITY
Breeam These units can achieve an "A" rated

system when used in conjunction with
the correct sub-base components

Carbon Footprint 25 kg CO2 m²

APPLICATION
Loading Classification Category 6 - 10 large goods vehicles per

week (0.15 msa)

SITE WORKS
Coverage 11 no per m²

SUPPLY
Av. pack size (m2) 3.6

Units Per Pack 40

Av. pack weight (kg) 425

Packaging All packs are suitable for crane off-load
Fork lift off-load on request

FURTHER INFORMATION
Cleaning & Maintenance Cleaning & maintenance details are

available on request

Efflorescence Any product containing cement during its
early life may exhibit a temporary white
discolouration known as efflorescence.
This is not a product fault and will
gradually disappear with exposure to
natural weathering and trafficking

Weathering It should be appreciated that with all
products weathering and site conditions
can cause shade variation to appear
across the surface of individual units.
This does not in any way affect the
performance of the units and any such
variation will diminish over a period of
time as the product matures.

Product Evolution The evolution of new product design is
continuous and information is subject to
change without notice. Customers
should check with the supplier to ensure
that they have the latest details. Marshalls
reserve the right to amend the technical
information as deemed necessary and in
accordance with the relevant national
and international standards without
notice

Contact Us For technical information on the design,
specification and construction when
utilising the product, contact the
Technical Advisory Services Department
on 0370 411 2233

Landscape House, Premier Way,
Lowfields Business Park,
Elland HX5 9HT
Tel: 03704 11 22 33
https://www.marshalls.co.uk/commercial

T: 01422 312000
F: 01422 312943
E: services.advisory@marshalls.co.uk

Celestia Skimmed 300 x 300 x 50 Date Created: 07/02/19
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Consent 2012 / 6858 / P
Condition No 16

Property: 23-25 Denmark Street

/ Note: The information about the facing materials included in this section is also relevant to Consent 2012/6858/P, Condition 15 /
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Roof slates Consent 2012 / 6858 / P; Condition 16
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Roof slates Consent 2012 / 6858 / P; Condition 16
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Copper Glass Consent 2012 / 6858 / P; Condition 16

Product Data Sheet TECU® Classic
Status: 2012.09.21

applicable width range 500 mm - 1250 mm
width tolerance 0 / + 2 mm
length tolerance for sheets 0 / + 10 mm
thickness tolerance +/- 0.02 mm
longitudinal edge straightness tolerance
- sheets up to 3000 mm up to 1 mm per 1000 mm, max. 3 mm for 3000 mm gauge length
- strips up to 1 mm per 1000 mm, max. 5 mm for 5000 mm gauge length
flatness (transverse to rolling direction) < 0.2 % of strip width
Tensile strength (Rm) 240 - 285 N/mm²
Proof Strength (Rp0.2) 180 - 230 N/mm²
Elongation (A50) ≥ 15 %
hardness HV max. 90

coil inside diameter Ø - big coil 500 mm, 600 mm  
sheets on request
surface copper red mill finish
temporary protective plastic film on request - foliation on one side possible
product application construction
Envionmental Product Declaration ISO 14025
          CE-marked according to EN 14783 and EU directive 89 / 106 / Eec (CPD) - more information on www.kme.com/ce

density 8.93 g/cm³
coefficient of expansion 1.7 mm/m  ∆ T 100 K
modulus of elasticity at 20° C 132 kN/mm²

To be read in conjunction with KME document "Important instructions for Storage, Application and
Processing of TECU® Classic".

© = KME Germany GmbH & Co. KG
The technical information contained herein is correct and corresponds to the state-of-art at the time of printing.
Although all due care and attention has been taken, we cannot accept liability for the content.

Physical Properties

Availability

*Unifield Numbering System (USA)

Technical Data: Thickness 0.50 - 1.00 mm

max.
-

Chemical composition in %
Element

Cu
P

International Standards
International Standards
DIN EN 1172: 2012-02

UNS*

Symbol
Cu-DHP
C 12200

Number
CW024A

0.015 0.040

min.
99.90

 

 KME Germany GmbH & Co. KG
 Architectural Solutions

 Klosterstraße 29, 49074 Osnabrück, Germany
 Tel.: +49 (0) 541 / 321-2000
 Fax: +49 (0) 541 / 321-2111
 www.kme.com/tecu, info-tecu@kme.com
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Lead Consent 2012 / 6858 / P; Condition 16

Metallic Lead

1. IDENTIFICATION OF SUBSTANCE/PREPARATION AND COMPANY/UNDERTAKING

Product Name: Metallic Lead

Use: Used in the construction industry for roofing, flashing and cladding applications. Also used
as shielding in the x-ray and nuclear industries and sound attenuation applications.

Supplier: British Lead
Peartree Lane
Welwyn Garden City
Hertfordshire AL7 3UB
Telephone: 01707 324595
Fax: 01707 328941

2. COMPOSITION/INFORMATION ON INGREDIENTS

Ingredient: Lead

EU No: 231-100-4

Cas No: 7439-92-1

Content %: >99

3. HAZARDS IDENTIFICATION

Main Hazards: Lead in its solid metallic state (Lead sheet) would not normally present a hazard. However,
Lead is a toxic metal and may present a hazard via Lead fumes when melted and/or from
Lead dust. Low concentrations of other various elements will be present, some as alloying
constituents, others, as impurities. Oxidation of the surface of the Lead will occur forming a
surface layer of Lead compounds.

4. FIRST AID MEASURES

The measures below are unlikely to be relevant whilst Lead is in its solid metallic state.
However they are relevant if there is a likelihood of exposure to fumes from melting Lead
and Lead dust compounds on the surface caused by oxidation.

Inhalation of Fumes or Dust: Move person to fresh air. Seek medical attention.

Ingestion of Dust: Do not induce vomiting, encourage drinking of water. Seek immediate medical attention.

Eye Contact from Dust: Ensure that any contact lenses are removed from the eyes before rinsing. Irrigate eyes with
plenty of water for 5 minutes and seek medical attention if irritation persists.

Skin Contact: Remove potentially contaminated clothing after using Lead products. Wash affected area
with soap and water. Lead would not normally irritate the skin. Seek medical attention if
irritation persists as it maybe due to contact with other substances or chemicals.

5. FIRE-FIGHTING MEASURES

Extinguishing Media: Non flammable but molten Lead may ignite adjacent materials.
Use Dry powder, CO2 or Foam. Do not use water.

Exposure Hazards: Toxic Fumes may be produced during a fire.

Protection of Firefighters: Wear positive pressure self contained breathing apparatus and suitable protective clothing.

6. ACCIDENTAL RELEASE MEASURES

Personal Protection: No special measures required whilst Lead is in its solid metallic state.
When melting Lead or cleaning up any Lead spillage protective clothing
must be worn, this would include eye protection, gloves and an approved face mask.
This precaution also applies if Lead dust is present.

Environmental Precaution: Avoid entry into water courses.

Clean-up Procedures: Spillages should be cleaned and placed in to a sealed container and then sent
to a Lead processing company for treatment.

7. HANDLING AND STORAGE

Handling Precautions: Lead is a heavy metal; extreme care should be taken when lifting the material.
Follow the guidelines set out in the HSE Manual Handling Regulations.
Wear gloves, protective clothing and boots and follow standard personal
hygiene procedures.

Storage: Store in a dry area, ensure that the floor loading is not exceeded.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Component: TWA

Lead 8 Hours 0.15mg/m3

Respiratory Protection: Wear approved face masks when melting Lead or working in the vicinity of Lead dust
particles especially when stripping old Lead roofs – make sure the face mask meets the
standard required. Employ mechanical ventilation equipment when melting Lead in
enclosed areas.

Hand Protection: Wear suitable gloves.

Eye Protection: Wear safety goggles when melting Lead or Lead welding.

Skin Protection: Wear gloves and protective clothing. Follow standard personal hygiene procedures.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Bluish grey soft metal

Melting Temperature: 327°c

Fuming Temperature: 500°c

Density: 11.34g/cm3

Odour: None

Flash Point: N/A

Solubility in Water: Insoluble

10. STABILITY AND REACTIVITY

Stability: Stable under normal conditions at low temperature.

Conditions to Avoid: N/A

Materials to Avoid: Ammonium nitrate, chloride triflouride, hydrogen peroxide, potassium, sodium azide,
sodium carbide and zirconium.

Hazardous Decomposition Products: Lead is a toxic metal and may produce hazardous fumes when melted.

11. TOXICOLOGICAL INFORMATION

The details below are unlikely to be relevant whilst Lead is in its solid metallic state.
However they are relevant when exposed to fumes from melting Lead and Lead
compounds on the surface caused by oxidation and from Lead dust.

Inhalation: Prolonged unprotected exposure could lead to various symptoms typical of Lead poisoning
although this is extremely rare.

Ingestion: Could cause nausea or abdominal pain. Prolonged exposure could lead to various
symptoms typical of Lead poisoning although this is extremely rare.

Skin Contact: Prolonged unprotected contact with Lead could lead to absorption of Lead particles into
the blood stream, eventually leading to various symptoms typical of Lead poisoning
although this is extremely rare.

Eye Contact: Possible irritation.

12. ECOLOGICAL INFORMATION

Mobility: Not considered mobile whilst Lead is in its solid metallic state. Particles can be dispersed
through the air or in water courses .

Degradation: Not biodegradable.

Accumulation: Lead compounds have bioaccumulation potential.

Other Adverse Effects: Lead compounds are toxic to aquatic organisms.

13. DISPOSAL CONSIDERATIONS

Waste from Residues: Surplus metal may be returned to British Lead for recycling. Disposal of compounds must
be to a licensed waste collection point, observe any local and national regulations.

Contaminated Packaging: N/A

14. TRANSPORT INFORMATION:

No restrictions on transportation.
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British Lead, Peartree Lane, Welwyn Garden City, Hertfordshire AL7 3UB
Tel: 01707 324 595 Fax: 01707 328 941 email: sales@britishlead.co.uk

15. REGULATORY INFORMATION

Label for Supply: N/A

Text of Risk Phrases Used in Section 2: N/A

Text of Safety Phrases Used in Section 2: N/A

Statutory Instrument: Chemicals (Hazards Information and Packaging) Regulations 2009 SI 716.
Control of Substances Hazardous to Health 2002; SI 1000/437. Control of Lead at Work
Regulations 2002; SI 2002/2676.

Approved Codes of Practice: Classification and Labelling of Substances and Preparations Dangerous for Supply.
The Compilation of Safety Data Sheets (3rd Edition).

Guidance: Occupational Exposure Limits EH40 COSHH Essentials: Easy steps to control chemicals.
Control of Substances Hazardous to Health Regulations; HSG193 CHIP for
Everyone HSG108.

16. OTHER INFORMATION

The application of the soft metal presents negligible risks providing standard sensible
workplace cleanliness is adopted. Working with molten Lead or Lead alloys requires the
use of approved eye protection and other recognized personal protection such as
approved protective face masks. The appropriate health and safety requirements are
defined in the Control of Lead at Work Regulations 2009. It is recommended that a simple
work place risk assessment is made in accordance with the point stated on pages 1, 2 & 5
of the regulations. In general, working with the metal in the open air presents negligible
risk providing adequate washing facilities are available at the workplace for hand cleaning.

The data contained in this Safety Data Sheet has been supplied as required by the
Chemical (Hazard Identification and Packaging) Regulations 2009, as amended, for the
purpose of protecting the health and safety of industrial and commercial users who are
deemed capable of understanding and acting on the information provided. Please ensure
that it is passed to the appropriate person(s) in your company, who are capable of acting
on the information. This information is given in good faith, being based on the latest
knowledge available to British Lead. No known relevant information has been omitted
from this Material Safety Data Sheet and the information provided is designed to enable
the user to use the product safely. The user should not assume on the basis of the
information provided in this sheet that the product is suitable for any abnormal use. The
company can not accept liability to any customer, their employees or any other person
whatsoever for any loss, injury or damage, whether direct or consequential, which may be
caused by any error or omission from this sheet, whether such error or omission is
negligent or otherwise. If the information provided is insufficient to ensure safety in any
particular application, contact British Lead for further advice before the proposed
application is undertaken.
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Timber Decking to Roof

Product datasheet Kebony Norge AS
+47 06125

Item no: 2131 Item no: 2131 www.kebony.com
info@kebony.com

Kebony Clear
Kebony Clear RAP terrace smooth w/side slits 22 x 142 mm
Product description

Quality and appearance upon delivery
Profile

Dimension 22 x 142 mm 22 x 142

Length

Knots/Pitch 
pockets

Cupping

Crook 3-3,6 m: max 10 mm; 4,2-4,8 m: max 13 mm

Moisture 4-8 % 4-8 %

Cracks

Wane
NOTE

Technical data (average values) Kebony Untreated Unit

Density (12 % mc) 670 480 Kg/m3

Hardness (EN 1534) 4,2 2,5 Brinell
Characteristic bending strength (MOR - EN 408 / EN 384) 36,1 N/A MPa
Stiffness (MOE - EN 408 / EN 384) 12,4 8,1 GPa
Max swelling (dry to wet, tangential direction) 4 8 %
Decay resistance (EN 350) 1 5 Durability class 1-5
Use class (EN 335) 3* 1**

* Suitable for outdoor applications above ground
** Not suitable for outdoor applications

Documents / Certificates / Compliance

Environment

Disclaimer

Max 1 % of width

Maybe visible and are a natural occurrence in wood

For available lengths, please consult the ‘Overview of 
available lengths’ on www.kebony.com

There may be defects on the back side. These will not affect 
the technical quality of the product.

The Kebony technology gives the wood a deep rich brown colour. After exposure 
to sun and rain the wood will develop a natural silver gray patina. Natural colour 
and grain variations will be visible both upon delivery and after installation. This will 
not influence the performance and durability of the wood.

Kebony installation guide for decking - www.kebony.com
FSC CU-COC-813689 - www.fsc.org
Nordic Ecolabel 2086 0001 - www.nordic-ecolabel.org
EPD: NEPD-407-287-EN – www.epd-norge.no
Complies with EU Timber Regulation (EUTR)
AbZ: Z-9.1-863 - www.dibt.de

Surface cracks and checks maybe visible

Rectangular with smooth surface

Kebony products will change in appearance when exposed to rain and sun. Colour changes and surface cracks will occur due to natural weathering. The manufacturer 
cannot be held liable for any such variations in colour and surface appearance. This will not influence durability and overall performance of the product. 
 
This data sheet applies for the original profile – any alterations may influence the technical performance of the product. 

Kebony is continuously working on product development. Information in this datasheet may be changed without further notice.

Kebony products are exempted from the EU's biocide directive (76/769/EEC).
Waste handling as ordinary wood. 

2019-01-09

May occur on the back

Kebony Clear Radiata products are produced from FSC® certified Radiata 
Pine modified with a bio-based liquid.

The patented Kebony technology permanently alters the wood cell structure 
to give a unique wood product with outstanding durability and no 
maintenance needs beyond normal cleaning.

Kebony Clear Radiata products have a primarily clear front surface and are 
treated through the board. Note: As of the 2019 season, the side slits are made narrower and shallower. Some 

traditional fixing clips maybe no longer be suitable. Kebony H-clip can still be used. 
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AkzoNobel Powder Coatings

Interpon D1036 Matt (30)

Product Data Sheet
AkzoNobel Powder Coatings

Interpon D1036 Matt (30)

Product Description Interpon D1036 Matt (30) is a range of powder coatings intended for use on
architectural aluminium and galvanized steel. Interpon D1036 Matt (30) has been
specifically formulated without the use of TGIC.

As part of the Interpon D 1036 series of architectural powders, Interpon D1036 Matt
(30) gives excellent exterior durability and colour retention and conforms to the
requirements of all the major European architectural finishing standards. All Interpon
D1036 Matt (30) powders are lead-free and meet the requirements of GSB Standard,
Qualicoat Class 1, EN12206, and EN13438 (formerly BS6496 &BS6497), and AAMA
2603.

Qualicoat License Number: P-0235 (P/P extension) (France), P-0735 (P/P extension)  (Italy),
P-0739 (Germany), P-0350 (UK), P-0530 (P/P extension) (Spain), P-0886 (Czech Rep.), P-
1126 (Turkey)
GSB License Number: 164b (gloss 30)

Powder Properties Chemical type Polyester

Appearance Smooth Matt

Gloss level
(EN ISO 2813 (60°)) 25-35 gloss units

Specific gravity 1.2 – 1.9 g/cm3 depending on colour

Particle Size Suitable for electrostatic spray

Storage Dry cool conditions below 30oC (open boxes must be
resealed)

Shelf life 24 months below 30°C
12 months below 35°C

Curing schedule
(at object temperature)

15-30 minutes at 180°C

12-25 minutes at 190°C

10-20 minutes at 200°C

Powder on Powder application:

1st phase: Melting and partial curing of the base coat

suggested 110-120°C for 15-20 min. (object temp) otherwise
refer to the instruction of the spraying equipment supplier

2nd phase: Application of the wood decorative powder
according to the instruction of the spraying equipment
supplier

3rd phase: Complete curing of the full package for 12-25
minutes at 190°C (object temperature)
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Interpon D1036 Matt (30)

Mechanical Tests Flexibility ISO 1519 (cylindrical
Mandrel)

Pass 5mm

Adhesion ISO 2409 (2mm
crosshatch)

Gt0

Erichsen cupping ISO 1520 Pass >5mm

Impact resistance
ISO 6272:1993

Pass 2,5 Joules (reverse &
direct (20 in lb)

Buchholz Hardness ISO 2815 >80

Environmental and
Durability Tests

Acetic acid salt spray
ISO 9227

<16 mm2  corrosion/10cm,
1000 hours

Constant humidity
ISO 6270

No blistering, creep <1mm
(1000 hours)

Sulphur Dioxide
ISO 3231

Pass 30 cycles – no
blistering, gloss loss or
discoloration

Permeability EN12206-5.10 Pressure Cooker – pass 1
hour no defects

Chemical Resistance Generally good resistance to
acid, alkalis and oil at room
temperatures

Mortar Resistance EN12206-1 No effect after 24 hours

Accelarated
Weathering

ISO16474-2 (1000 hrs)

ISO11507:1997 QUV B 313
(300 hrs)

Gloss retention ≥50%

Exterior durability

ISO2810 (1 year)

≥50% gloss retention,
Colour retention accords with
GSB/Qualicoat
Chalking – none in excess
of minimum in ASTM
D659:1980

Test Conditions Testing has been determined under laboratory conditions using the following application
properties and is for guidance only.

Substrate Aluminium (0.5-0.8 mm Al Mg1)

Pretreatment Chrome free Qualicoat/GSB approved pretreatment

Film thickness 60 – 80 microns

Cure schedule 18 minutes at  190oC (object temperature)

Actual film performance will depend on the individiual circumstances in which the
product is used.

Pre-treatment For maximum protection it is essential to pretreat components prior to the application of
Interpon D1036 Matt (30).

Aluminium components should receive a full multi-stage chromate conversion coating or
suitable chrome-free pre-treatment or suitable pre-anodising to clean and condition the
substrate.
Detailed advice should be sought from the pre-treatment supplier.

Galvanised steel requires surface preparation by either multi-stage pretreatment using
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either zinc phosphate or chromate conversion or controlled sweep blasting. Depending
on the type of galvanizing, degassing or use of anti-bubbling additives may be required
– follow the procedural advice of the pretreatment supplier.

Interpon D1036 Matt (30) products may also be used on cast or mild steel. For outdoor
use, Interpon PZ anti-corrosive primer over a correctly prepared substrate is
recommended.

Application Interpon D1036 Matt (30) powders can be applied by manual or automatic electrostatic
spray or tribo-charging equipment. For solid shades, unused powder can be reclaimed
up to a maximum of 30% using suitable equipment and recycled through the system.
Please consult AkzoNobel for further details as to the correct mixing ratio for
virgin/reclaim powder.

Interpon D1036 Matt (30) powders should be applied at minimum 60µm.

All powders can show small colour differences from batch to batch, this is normal and
unavoidable. While AkzoNobel take every precaution to minimize visible differences, this
cannot be guaranteed. Applicators and fabricators are advised to use a single batch for
parts that will be assembled together. Differences are more likely with special effect
powders.

Bonded products have better application properties than blended products (more stable)
but attention should still be paid to line settings in order to avoid “marble effect” and
changes in aspect after recycling. A constant ratio between virgin and recycled powders
should be fixed by the coater in order to achieve a consistent effect. For more details it
is suggested to read the “Metallic Application Guideline”.

Different substrates (aluminium, steel, galvanized steel…), use of primer, and big
changes in film thickness may give a different aspect.

Products with different codes should not be mixed even if same colour and gloss.

Post Application For specific advice on the suitability of post coating processes such as bending or the
use of sealants, adhesives, thermal break, cleaning etc, please consult AkzoNobel.

Maintenance For specific advice on Cleaning and Maintenance please consult the Interpon D series
Cleaning and   Maintenance Guidelines available from AkzoNobel.

Safety Precautions Please consult the Material Safety Datasheet (MSDS)

Disclaimer IMPORTANT NOTE: The information in this data sheet is not intended to be exhaustive and is based on the
present state of our knowledge and on current laws: any person using the product for any purpose other than that
specifically recommended in the technical data sheet without first obtaining written confirmation from us as to the
suitability of the product for the intended purpose does so at his own risk. It is always the responsibility of the user
to take all necessary steps to fulfil the demands set out in the local rules and legislation. Always read the Material
Data Sheet and the Technical Data Sheet for this product if available. All advice we give or any statement made
about the product by us (whether in this data sheet or otherwise) is correct to the best of our knowledge but we
have no control over the quality or the condition of the substrate or the many factors affecting the use and
application of the product.

Therefore, unless we specifically agree in writing otherwise, we do not accept any liability whatsoever for the
performance of the product or for any loss or damage arising out of the use of the product. All products supplied
and technical advices given are subject to our standard terms and conditions of sale. You should request a copy
of this document and review it carefully. The information contained in this data sheet is subject to modification
from time to time in the light of experience and our policy of continuous development. It is the user's responsibility
to verify that this data sheet is current prior to using the product.


