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P E T R O G R A P H I C  EXAMINATION 

OF 

NATURAL STONE 

W E S T E R N  RANGE,  TRAIN SHED R O O F  CILLS 

K I N G ' S  CROSS 

Reference Instructions from Mr James MeaneR of Stonewest Ltd. 

INTRODUCTION 

We were requested to undertake a petrographic examination on natural stone in accordance 
with your instructions. 

The purpose of the analysis was to identify the stone and provide an assessment of a potential 
matching source. 

2, SAMPLES RECEIVED 

The sample was received from Stonewest Ltd at Sandberg laboratories on 25 November 2009, 
as follows. 

Sandberg Site Mark & Advised Location Sample details 
Reference Details 

Western range, train shed roof ellis 

034548 Stone lump I 1 no, lump approx 40g 

634549 Stone lump 2 1 no, lump approx 290g 
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3, TEST METHOD AND RESULTS 

Each sample was subjected to petrographic exam.ina.tion in accordance with the methods 
described in 115 5930A999, ISRM1 and ES EN 12407:20073. 

Each sample was iirst subjected to macroscopical and low power stereoscopic microscope 
examination supported by simple physical and chemical tests. 

A representative portion from each sample was used to prepare a large area thin section which 

was examined using an Olympus BH2 and Leica •DM4500P high power petrological 
microscopes employing plane pale risedand crosspoiari.sed lighiat magn.ifications uptoxl000. 

The detailed petrographic examination results are given in Tables I and 2 of this report. 

The two samples were found to be similar buff to beige tine to medium grained 
san.dstone/gritstone generally exhibiting similar composition and textures but slightly different 

structures (Sample 2/034549 exhibited faint bedding lines) possibly originating from the same 
source quarry but a different face/bed or a different quarry within the same or similar 
formation/s. 

Sample 1/034548 sandstone was very small for a reliable source match but exhibited textural, 
compositional and colour si.rnilarities with Copp Crag quarry, Du.nhouse quarry, York Stone 
Soil Hill quarry and Yorkshire Flagstone 

Sample 2/034549 could be matched to Moorside, Ladycross, Shipley, Ell-and Edge Flagrock 
and Yorkstone Watson quarry. 

The above matches for the submitted samples in terms of colour and appearance, along with 
potential sources, is detailed below. 

_ == 
Sandberg Potential Source Material Degree of 
Ref.! Site Confidence 

Mark In Match 

034548/1 Copp Crag Quarry (Grid reference: .NY 822 9951 Possible 

or 
penthouse Quarry (Grid reference: NZ 141 1831 Possible 

or 
York St.one Soil Hill Quarry (Grid reference: SE 079 3141 Possible 
Or 
Yorkshire Flagstone [Grid reference: SE 1.21 355] Possible 

ES 5930:1.999. Code of Practice for Site investigation, Clause 44, Description and 
Classification of Rocks for engineering Purposes. 

2 Rock Characterisadon Testing and Monitoring. International Society for Rock 
Mechanics (ISRM) Suggested methods, Petrographic Description of Rocks p.73, 1981 
Edition, 

MS EN 12407:2007, Natural Stone Test Methods Petrographic Examination. 
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or 
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Stmdberg Potential Source Material Degree of 
Ref,/ Site Confidence 

Mark in Match 

634549/2 Moorside [Grid reference: 53 951 7981 Possible 
or 
Ladycross [Grid reference: NY 945 5551 Possible 
or 
Shipley [Grid referene.e NY 015 2091 Possible 
or 
Efland Edge Fiagrock [Grid reference: SE 122 2361 Possible 
or 
Yorkstone \Vatson Quarry [Grid reference: SE 125 2351 Possible 

The samples received were compared against archived petrographic data and thin sections. It 
is therefore recommended that colour matching of the stone from the suggested potential 
sources with the material on site is carried out. 

We would strongly recornrnendthat the suggested source qoarriesare visitedby an experienced 
geologist and samples are examined in detail with respect : to compatibility of physical 
characteristics, durability and comparative performance. We would welcome the opportunity 
to assist in this process. 

4. REMARKS 

The stone matching was based upon the samples submitted. Stone sources may be expected 
to exhibit considerable lateral and vertical variations in composition and character over short 
distances and single samples are unlikely to be reliably representative of whole source areas 
or specific locations within these areas during continuing exploitation. 

In addition, the above suggested quarries may have stopped operating or the new stone 
extracted may differ considerably in colour, texture and overall composition with that 
originally produced. 

These results and comments conclude the tesfing requested to date. Please do not hesitate to 
contact us if we can be of further assistance. 

Stonewest Ltd 
Lamberts Place 
St. James's Road 
Croydon 
Surrey 
CR9 21-TX 

For the attention of Mr James Ke.n.ntt 

.DJE/Geoxnan/vh 

For Sandberg LLP 

D i  Ellis 
Partner 

14 January 2010 
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UKAS 

PETROGRAPHICAL EXAMINATION OF ROCK 
8$ 59O: i9S, tSRM Method and SIN EN 12407:2O7 

MATERIAL I Suff to beige, tine to medium grains SfltSTONEJSRltST0lE. The stone was moderately hard to 

DESCRIPTION: moderately soft (subjective scntc•h test). 

COMPONENT 

Qvidle 
F S c  pa 
Chlorite 
Mica 

TOTAL: 

Volume 
The stone was found to bee grain supported sandstone cornpdsln predominantly 

(estimated) irMgularfanular to elongate 9raine ofquartr, occasional chlorite end frddspar end 
sporadic mica Oucits end feldspar were the clastic components and the otath 
structural constituents, with the other components mainly as lnterprsnular material75 , The clasta were enpular to so n5uiar and occasionally elongate, with medium to 
I - -  ephenorty. 

15 Quartz ranged In also from SUpm to 400,m with most common size range beMoan 
lOOpni to 200pm and therefore tine to medium grains. 

Quartz grains wmo occasionalty strained, angular to subangular, Irregular to 

Igo elongate with medium to tow ephericity sd,bithrg ernbayed boundarie., 

Feldspar induded plagioclase and posedly some inicroc•line and exhibited alteration 
to chlorite and mica, 

== 
Chlorite was present as inler'granuiar materiel frequently to oi d n g  possibly iron or 
manganese oxide and was Sea stained browrilorango possibly due to oxidation, 
Chlorite was also associated with altered tbldsper. The buff to beige colour 0f the 

_____________ stone was due to the stained chlorite. 

Spame mice, white termarWishi and brown (biotite) grains were also present as 
interpranular materiel and frequently stained brown/orange. 

The stone was moderately to well compacted with occasional voids up to 200pm 
across and commonly 30prrtto 100pm in size, The intergranular chlorite however 
was mlcroporous which contributed to the overall microporosity of the stone, 

UE = Undulatory Extinction, NO = Not Detartuined, NA Not Applicable, 115 Not Supplied. 
Detaus melnty relate to components or features of possible engineering sigrmthcance. 
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PETROGRAPHICAL EXAMINATION OF STONE PHOTOMICROGRAPH 
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General vEW of stone trt'cture. Whrte grains am q u a t  IntommnalaK tnekr s rnaSy choSe whkh  Is 
mcmpOrrn.  Y&Dw otoumfton Is due to fluaescent n i r e r r n tng  main, kown to dsik brown InWmWat 

K hon or mangamese oxide stained cortc 
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PETROGRAPHICAL EXAMINATION OF STONE PHOTOMICROGRAPH 
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vew a sthrn structuro, Whiw And flua ØrOy 9 r f l t  r r  f lM tL  S m a k y  chote 
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SANDBERG 
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PETROGRAPHICAL EXAMINATION OF ROCK 
NS ISRM Method end BE EM 1247:2Q07 

MATERIAL 
DESCRIPTION. 

COMPONENT 

Quartz 
Fold sp& 
Chkrtte 
Mica 
Others 

•TOTAL: 

413Th/Ott 
& 

Tel 

Date at Test! by 

13.1.201 DIPS 

Fltrn, line to medium grainS SkNOSTONE(Q$UTSTONE, The stone exhibited W E  bedding planes 
(thea) running parallel to two surfaces of the lump sample. The stone was moderately herd to 
moderately soft (subjective scratch lest). 

Volume 
The stone was found to be a grain supported sandstone compnsmg predormoantly 

(estimated) trregufar/sngutar to elongate grains otqumlz, occasional chlorite and feldspar, 
sporadic mica ar,d rare zircon, 

The clastic components were quartz and feldspar ranging in size from $Opm to 
75 Xopmn willt the roost common size range b e s e e n  1001m to 200pm and therefore 

Pre to medium grained. The c/cots (i.e. guarta and lialdopar) were angular to sub 
15 angular and occasionally elongate, with medium to low spheridty and were the main 

structural constituents of the stone. 
of 

Quartz appeared occasionally strained with embayed boundaries, angular to 
. , 4  subangular, irregular to elongate with medium to low aphericity. Feldspar included 

plegloclese arid possibly microctino. both of Walsh exhibited alteration to chlorite and 
mica, 

Ilntergranular chlorite was mia'oporous and frequently exhibited stairtleg by Iron or 
manganese oxide, Chlorite was also associated with altered feldspar. The buff to 
treige colour of the stone was due to the stained chlorite, 

lntergranular mica was sporadically present as muscovite (white) and blotite (brown) 
mica and was occasionally seen to be aligned along bedding lines. 

Iron and/or manganese oxide granules were mainly associated with chlorite and 
mica both of which exhibited browrilorange staining. 

The stone was nroderately to well compacted with occasional voids up to 200pm 
across and commonly less than 100pm In size intilled or pertiaffy intiuled with chlorite. 
The presence Of rnicroporous chlorite and altered tildspar however may contribute 
to the overall porosity ofthe stone, 

till Undulatory Exonotlon, ND Not lotsrmiried, MA Not Applicabo. as ansupro4. 
Details n'a'mlyrelmc to corrmonents or toatores ofpossible engineerIng signrricance. 
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PETROGRAPHICAL EXAMINATION OF STONE PHOTOMICROGRAPH 
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view o s t o w  s rcWro .  White 9 n f l  are quertt aergrar,uIr m a t r a  s mafrñt M . M .  which is 
rncroporøus. Y e b w  colourabon th*e to thnreac.at loompating r S n .  Brown to dark brown Iminfitial 
mderIaI ro iron or rnanganesa oxide st&rTS chlorite, Red arrow pointa to axkle atelned mica, 
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PETROGRAPHICAL EXAMINATION OF STONE - PHOTOMICROGRAPH 
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Genes view of ethic s t m t h n .  Wh pate y o w  and btt.elgmy g S n s  am qrnr t t  thtergnnuar matera 
mMrily ehoHta wMch 1. mcroporous. erown to dark brown i o w . M W  mtoro,l Is iron or manganese otdfl 
stanod chk'rfte. Red atrow ponb) to o d e  staned m a .  Another r i t a  flake s at F4424 sftolt 



L.Cd 

ENC-tSMS4WC-WRBCBSA4OQt4 

Western R n e  BuMFng Stone Propos& 

principal Contractor: Tayor Woodrow 

3.2.6 Sandberg Consulting Engineers Repofl no, 41378/G/2 

• West Elevation Cornices 

20 o f  21 


