ECS
sl ol Jutatl

/ Egyptian Commercial Service

IRe0 (guiguai i il
el | 19 O ol GGt o
wllsbod) adga

2012 gibo




Egyptian Commercial Service el | ) ol QR O bt
PTCT RRICT I

g ECS
!‘gﬁ§ syall gylnsll Juiozl

‘ [
i

¥ L P

-

Q\JLAYQ MU fv\-.\,\l\ &M J# s 3.3,13

S eY) B el jallg ald ) (e el Z LY

ol g B 1) 35 (e Al Y] Gl jabal)

Cadl yadl g ald 1 3 gk Cpa Al jLaY) il ) o)

2010/2009 Al (5 L) G guall ala 11 535 gall 501 pal

QN[N B W |-

ale A @l eyt A gal cudl jadl g Al )l a gl Cre Ay paal) il jalall
2010-2009

Y (G geall i) 2l g AR 1) 31 il JLSE]

7
il Y] (3 geadly Bailead) i) adl g ald ) 0 gl 5 jlad 8
L) 3 ga Jlaa (& Laadidd) (a jlaal) aal 9

Gla sial) g Cilua gil)

1
L83 yal) 1

P00 iguil iyl
Gl o ¥ gt Gamtl yillg ol ol Gouat 6




Egyptian Commercial Service el | ) ol QR O bt
PTCT RRICT I

el ko A et 19 sl gl i i Bt : g

é 2 ECS
@§ sradl gyl Judasll

Lo laiay) g Lalaidy) Lpaiil) Ades gy Crandt) (A1) geadlall sl (e plial) g i) cillas jiad
duala®) 48 ja cileUail) 4818 ciagd dua ¢ ddalall Al o pdiad) A @l jlaY) Al ga 8 Al el
gld ) WAL alad A gal) el aran ciladh o) g9 Aadis &y jan g Al e g A lalinl g
¢ Aaa (g h clud ¢ A1 e Cilaaad ¢ (e JSG B Clld g Y glall S pin Diaa oLl g apadal)
cASu claant ¢ Aaagsa e ¢ dlaag Claala g Guolday Glbdian ¢ ) dasy s ) se
W 5 el olsa iy (o2 g Al i obaa Gl ¢ )] g Lslia s g
Agaa) Al e g piia (1

Ul 3 ga ciloliad ¢ 4 gall LpaLaidy) 43S il Caida dald A apdiilly e L) pUad Jiay g
BASH B el jraxilly elil) cililas ¢ LaS ¢ Agal) B cundl Al cleliall gl (e piad
. ale M:\J‘gﬁ\géaﬂébaﬁ‘i\wmgi g et de puy g

s ap 3 sl 5 (1,25) (s 2010 ale i ay) A ga A slial) cile g pdia dagh caly g
oA 3 (raab 5 1,54 (A gag B akal) Al gal) A cile g pdial) dad Alan) (10 %81 dpead Lyl cuilia)

il 0 (o e g o ol 0 (ol i) : il

Al Jhay adiiy pdd c¥laa B aghlid Jiali alas 41 s cipley) Aga g
2 (A3 LAIL 9 (o piuaa 25) AlA Ll cilaiie Aeliag 33 ) giaa Clald (e alli Al g ) gSall
( Shaams 4¢ Aadll (il s

- G l1g 0l 0] et 0 ekl 0] sl il

s caly duudy 2010 e DAl jadlg ald 1 gk e A1 LY @l jalal) cuaddld) -
2009 als ¥ Gsila 17,8 Jila N9 (5:la9 sad Lghad cibly Cua % 494

iy dady 25151200 ad) 2 (2 Lghad cudalll) A1) 400 laY) @) joball a9 aaf cliaiy -
5352010 ple A g ally ald 1) (e Al Y @l jaball dad caly S Y 50 s
358 aal U Jgaall piagg 2009 sl P ¥ Geade 17,8 Jlia Vg2 052l 8,9
2010/2009 4l A 450 LY & jabal)

Ll ol jlaY) gl AN Al pead) 3 dkal) ) ald N e il alal) B Rl 2 -
U alinal Aaal) (3 geil) lagini g

Oes Ahalug Ghagudly Shly (Agmay Giad) (B Ll padl) 2y (A Joall bl Jiali -
Ol g Craall g 1l g9 L sl g il g

g AL Aol

48l ) anl Sl Al a8
2010 2009
8902 17783 il L_ahia 25151200




Egyptian Commercial Service

("ﬁ ECS
@R grall gylasll Jubezl

dotel yid| gy oty sy © 3kt
Skl | Skt | i

ol o4

J\M e
é..iJA‘SS-uu cLA\J-“
il (Llh-\—ﬂﬂj‘

A iy gl

53

1 135 | 1
3‘3&1_._5‘&:\__.“.1
EJAJS—MH“A‘JS‘
=il (Julataa gl

A iy gl

25161200

61

19

g-‘-‘JJ%A

25162000

16

1:.\ e Ji \ AES

B i a—
s

25169010

10

0,816

1 | 13
o< g
EJAJS—HH“A‘JJ‘
iy (Juat aa gl

Ay Ly

25169020

9000

17800

¥l

& laall Lala3y) Aigl) 1 jaaal)

o 319 0 o1 it o kil yho 1 il Gy

ale (48 B Al 2010 e JMA il jadl g 31 e At JLa¥) cila ) gl Aad cuiaddl) -
93 Gemle Jlie V93 5mla 46,2 523 2010 pls Pl Lglad cily Ema 2009
Al 11 38 e Al ) il il 2 b gy A J92a0) 52009 ple Y52 (1 5:le2,6

:2010-2009 (<ls A i all g

Nga VL Al
dadl) Qi) ol Saad) aid) eﬁ)
2010 2009

2500 6800 L gl L—alA - 25151100

—E by

bt I....

6400 10600 [ = WS = 7Y 25151200

9 W< e

&JA ‘SS_.uu slA\JS\

il (Jadata gl

A iy
1 68 L gl Ll 25152010

S B ) ity
s




Egyptian Commercial Service el | ) ol QR O bt
PTCT RRICT I

é- ECS
2‘{“§ srall ol Jutadll

325 442 w L—akia 25152020
Ji 51.1....—5 clh..g.._.uu
dmi e JSda ) gl
il (Juatia gl

A iy

164 2600 Ll e g Ll 25161100
—E by

5600 14500 bl L_akais 25161200
3\ M < l.h.\_u.n
&1).4 (‘S_uu c\A\ﬂ\
il (Jalat e gl

A iy

7900 7000 o 2 25162000

192 189 Ll ol Ll 25169010
pum—— PP

3000 4000 i L_akais 25169020
3\ M < l.h.\_u.n
&1).4 (‘S_uu c\A\ﬂ\
il (Jalaia gl

A iy

26000 46200 (Al

¢ laall Lalasy) gl 1 jaaal)

2010 ale SR A jla¥) cily i ol daild 25162000 ady i) sl Gbead) Jgaal) piagy -
S gt il B350 2009 ale Y92 Gsale 7 Jiha N9 Ggale 7,9 sad il dady
%12,9
DY) 82010 ale A gl g dad Cukadldl) AN A 3 gid) sl ul.u.al.a:.u -
5 lghad caly dua %63 sad caly alidd) duwdy 25151100 pd) A e
. 2009 ale Y92 Gsala 6,8 Ji8a 2010 ple Y92 Ggala2,5
sl dagdy Ll aall G % 61 s ily duady 251620008, 25 gl o
. 2009 ple 93 (5la 14,5 J8a 2010 ple Y92 G52l 5,6
Glalgl dad caly dus % 40 sai cal dwady 25151200 pd) ) Ll e
Gsle 10,6 Jida 2010 sl A Vg Gl 6,4 sa5 Al 1 e ALY
2009 als ¥ 9

Woad (o) vy Gliliy bt vy Gamsilsd ) (2516) ol piul] il Bay0h) JoadI pR]: luoldh
l shodl




Egyptian Commercial Service u...ﬂ'ﬂ "“M 5,“
(SR okl aiSo
bt ol
aaf cliai dua 2010 alad 48 LY) Claigl Jlaal ¢ % 43 sad dpd Al 132 Jia -
1 Lasd 2010/2009 (ol SIS 1LY (§ gl 33 gal) J gl

é- ECS
2‘{“§ srall ol Jutadll

N ga ANy dadl)

2010 2009 gl o

8300 14300 xigl)

2000 7400 42 gl

2700 2900 el
153 486 Yl
466 1200 LlUa)

1900 991 Clas

slaadl bl J8,a 1 dad)

dad caly Gua aigh B LY Geull 2516 by (Soandl 2l B jhaal) Joall aa) cliad -
2009 e Vg2 Gsila 14,3 sady Aijla N0 Gsale 8,3 5292010 e PA gl joba
Osale 2,7 5o L3l ke Auh caly Ay Gmall Ll % 42 gad Adsd Cikly Galiill
A Al caly (alidilg 2009 ale N2 Gsle 2,9 sads 4 Ba 2010 ple DA Vg0
Y% 7

2010 ale JNA ALY Gewd) ) Al 138 e dAdUa) Cljpilall dad Cuaddl) LS -
A 13 e dga grd) @) jabial) dad cunaddl) XSy 2009 ale (5% 61 s il Ay
2009 pls ¢& % 73 s il dady 2010 s DA

gl sbid! g Gl yd | dmtlS Jla2 (g il 9 Pl ) ) (2515) (o8 ol il 52,941 Joad! ] : basidlnt
wilybodl

pal culiad Eua 2010 alad A laY) gl el o % 35 sad dpd 2R 1A Jla -
sob Lasd 201072009 (sle SUA ) L) (§ guall 33 gal) J gl

V9 VL dagdl)



ECS
Sradl 5ladl Juiasl

Egyptian Commercial Service

dotel yid| gy oty sy © 3kt
Skl | Skt | i

o o

2010 2009 T gal)
2100 1600 el

94 339 e

92 414 xigd)
1300 3700 &)
317 1300 LdUay

74 395 o
1400 6300 Clas
668 453 sty
236 613 Lo gl
466 1100 Lilaad
1600 1300 LS 3

slaadl Lagll 38 5l 1 juaall

i) 13gd B gall Jall arl (e LS g les Adlalug Ll g Liibaua) g 2igdl g Coual) (o JS fiad -
e (gl
N Gsala 1,6 JiBa ¥ 58 Goala 2,1 a5 il Ay 2010 ale oY) A sal) Gual) clia) -
edi 2009 ale V92 Gale 1,3 dilha ¥a Gsle 1,6 s iy dady LS 5 Ll 2009 ale
daidy &) ) &3 2009 ale Y0 Goale 6,3 Jilia Vg3 Gsale 1,4 sad il Aaily (les Akl

2009 ol NV Osla 3,7 Jilha ¥ a Osale 1,3 sl caly
Lol g QLS 9 Lyl JS Joal) oda 2y Al LS -

:,ga-ad“ '54“!
e clb Wby cudlally Al e paall Bde) aaa SO ol mag -
:2010/2009
N o LAY 5) anl Soaal) Al 88,

2010

2009




Egyptian Commercial Service el | ) ol QR O bt
PTCT RRICT I

g ECS
"ﬂ“ spall gyladll Judol

449 124 Ll i gl L—ald - 25151100
S B ) ity

282 105 L—ahafi L shis 25151200
9 i< e
é—IJA ‘SS-«.M cLA\J-“
il (Jalat ea gl

A iy gl

- 119 Ll e ol L—ald 25152010
B e a—

1 54 L—ahali L alaia 25152020
o< o
d=i e JSd {Lai gl
iy (Julat aea gl

A iy gl

60 10 Ll ol Ll 25161100
S B ) iy

69 166 adali L_akiis 25161200
3\ M Un.\_u.n
R JSda dLa gl
il ¢St gl

A iy

235 9 o s 25162000

39 - Ll gl L—ala 25169010

— By
-

- 20 ki L__akiia 25169020
3\ M Un.\_u.n
R a JSda dLa gl
il (Jakiana g

A iy

1100 607 Ayl

& laall alady) disgl) 1 juaal)

:2010-2009 g0kt JH il yho dl ddgad Guuntel| pd1§ ol ol Dguini 30 ol sl il yaluall :Liaflont

2010 ale A ALY Geudl Cullall g aldN (e 4y paall @l pilall dad caly -
% 63 35 cily (AUl duadyg 2009 ale M ¥ 93 Cil) 366 Jita ¥ 5o i) 135 sad

. 2009 pls e
SR LY G aadl Cnlljall g sl e Ay paall @l jilall cilia 38b ddle ddayy -
25252009 als % 0,8 Jita 48 La¥) @ayieh Mea) (w % 0,5 i 2010 ol




.
Je sradl gl Jutosll
Egyptian Commercial Service el | ) ol QR O bt
PTCT RRICT I
ol o4

L) Ll 38l MR cl jaliall o3 3 g8 aal AL J gand)
g YL Aol

ST ) i) g,
2010 2009
1 61 dalaiia 18 B guas Lddagl LA 25151100
119 127 lal sl o) Wi Uy Loagali Lakila 25151200
Jeliaa i aapa JS
- 58 dalitia 5 ) guas Lddia gl LA 25161100
- 1 Lal gl gf s Unpiuy Lon ki Lakuile 25161200
Jaliaa i g pa JS
15 119 pd) (e 25174100
135 366 el

&ﬂ‘)laa.“. a,.\.\ul‘ﬂ a-l;tq-“ :JM\

-2 gl o) Gl a1 ol o) ) ] SIS0

Q&%JMMJMCLﬂij‘Mﬁﬁuﬂd&ié&g\ﬂbaﬁj\ 3 i) 2y
AN A Ay ) el (6 geally cligial) il Cua Joand) cilaliay lida aladiad aea
Gl ) (R e Wil dlaie ) (e Yy LI ae dldd dnalial dlia) ) g il ) g

S gally
(e Jas g a5 9 ol Laa 4pa gSall cilgall cilallia JNA e Lbad 5 st Gy gil)
Y (§ gy

- ol g 1 Gl G 1§ 0 b el il

=g il all &eudlly 1ISO 8512-2:1990 ad s 4 gal) Al il ddal gal) i jLa¥) gk
A5 40 Amanl) Adaal ga (ki pid oA M Apiilly 5 2007/6/5 (A Apasld dbua) gaS Caraic)
2008/9/3 fol Aoayll 4 i) gaS ciaaie) g ASTM C 503-05 3 g-all g paaill

(38 )

-t gl o0 il 5 gl il i 19 0 il Il sl : Ll




Egyptian Commercial Service el | ) ol QR O bt
PTCT RRICT I

é 1 ECS
f@§ Sradl g)bndl Juiodd)

(B (B el N e el Lalid) 5 ¢ a8 gils plaa) 38 e 08 B alall cilyibaadl Wdg o
Gl gada (ra A gana 15 O S8 gl 882011 ale (0 AW @l spanwd sgd DA
O 2 il A e 2011 ale (re gl gl DA W el A Lol ) ciagd e L) 31 ga
o112, 1 Apady La Jlaad cind i (Al 5 7ald M) g BN A gana Lgda s 2010

A gilly Al quladdl) dia e ald M de o8 o el Ggd) B el Cidgliy e
Ol g

- phﬂ MQ °

rhal Jdoa g OSlaall B g LSl Alaal) Jalae el cl laY) Adga B ald ) addicy
Gl A clua My i) g dadlgad) hadd A aadiang bl pall Jea SISy (il gaY)
aalecall g da gSall g 4y lay) Alsall g jaliall ) sl cile g pdiall (A addioy LS ¢ sl

L sl il Babadl Al e sl (Balid) (3 ral) ald 1) oL ) ) dllginall Jaass @

Sl S i Sl g i) g (A g S AN ALA I A G gally B0y o
L) g AN ) (o) gl Ada JBgiig (LN 99 68 (Alsn) siall a3 250 (A1 Sl alA

136) a2.2 500 ) (L¥32 95,3)a 0 350 O sial) Sl g o) 5 L) a0 dpilly @
O e (Y ga

2253 400 () (V32 68)250 (i e ot 515555 sl 3 ) (ABuaS) AlA Y 255 LS @

(V32 108,9) Jial

D AUl £ ) Ada JAgig ak 32 225 ) el e Jeayg JuBB (Slg (5 man ald 22

el — ADa oA

Jhal -Sunny a&

Jal gl =+ -Golden Creme

-Gt i ol by

O ol 7 gl g ¢ ANAS ciluda W) ol B g praldaall B ) JLaY) (§ geadly il jad) adiiicy o
Ladallg sl g (N 52136 ) a22 500 N U¥s2 8,2) 30

) a3 175 O ol gl 9 Osl) Gl (Al Sl ) (A1 L) (G gl Aal g0
LAl ) sl 53 Amal) gl jall g (LY 52 59,9) sall a2 2 220 A ( N¥s2 47,6
(N2 29,9) sAall ad 12 110 () 0 2w Juan g (Galadl g

o ol Juay sy ol a gty puadY) Adad) o) adl L) ol bl LS e
. (W2 136) Al a2 2500

10



.
Je sradl gl Jutosll
Egyptian Commercial Service el | ) ol QR O bt
PTCT RRICT I
ol o4

- Jlab! 1R & aaadil! ya all eh] |l

Al g SN ad gall 2l aul
www.adnec.ae Arabian Build&Construction Expo
www.thebig5.ae Big 5 show 2012
-l b ol 19 o b Gt |

C %0,5 (Alss Al el Lol oo ald 1 o L) jala das 4L 3 Alda dg b dllia
P DA Ga Al LY il ) gl dad las)

3JAl il A0 gl cilaBlad o) ja) Ciags ) jadl g ald ) cilatiia il (lSa jali e
Lo g5 Ailsa) g A8 LA 5 maall s ladll S el (e BAEY) 1Sy (59l all
o S8l Aadla B ) guay cudl el g alA 1 Aaiiall 4y puaal) s i)

ki) 483 g 5aga Cua (el LS jduaal) cu ol g ald ) Guladl (g glusay alaiAY) e
Olaalll g

dald y il cliddl Mga Jlae uﬁ duaadiall (i jlaall uﬁ 4 jlially alaidy) o
b Bdd Gl L) bl g g 1) WINA (e (S (ANl (2 Big Five Show oz
o taall 038 (g1 (e S Y T 5 ) glaall ‘_g\y.u)i Leaal®) Lail g oY) (3 gl
Aoliie B ) Joa gill Lasad 5 glaal) Joall (e (158l

Alial) cladiall dudlia dgal gal sagall g jrud) dua e Audlia 4 paal (ag e PRRT I
s A Jg3 e Bl g

Cpdusimall g agilaiiad mugll 4yl @lSdll cla i i) Blélse o
Ol laY)

-kl ol
il jadl g ald ) Jlaa & Alalal) 450 jla¥) clS a0 aal -
U 30 g cila Hiea Jlaa b Adalad) 4351 LY S A0 aa) -
L laY A gy Apaigh) @l JLasu) Coilay Jlai) clily -
il 2l 5 al& U Al Adaal sl -

Sl ) Sl

”“w ww w”

11



Sy

ECS
srall g)lndll Jutadl

/  Egyptian Commercial Service

12

dotel yid| gy oty sy © 3kt
Skl | Skt | i
bt ol



Ao pd) dad) Jgal o gladl) Gadaa J gl (i) A

STANDARDIZATION ORGANIZATION FOR G.C.C (GSO)

UAE.S GSO 447/ 1994

a3,
MARBLE

1CS:91.100



MARBLE

Date of GSO Board of Directors' Approval : 13/6/1415 H - 16/11/1994
Issuing status . Technical Regulation

Emirates Authority for Standards & Metrology (ESMA)

STANDARDS OF UNITED ARAB EMIRATES

Date of ESMA Board of Directors’ Approval : 18/7/1414 H - 1/1/1994
Issuing status . Technical Regulation

Number of pages: 2
Copy right To ESMA



GULF STANDARD GS 447/1994

5.2

5.3

6.2

MARBLE

SCOPE

This Gulf standard is concerned with general regulation and the requirements to
be met in classes of marble.

COMPLEMENTARY REFERENCES
GSO.... /....... “Methods of Test for the Natural Marble Tiles”.

DEFINITIONS

Marble: is one of the ornamental materials which recovered from the nature in
different types. It's kind of a metamorphic rock composed mainly of calcite
(limestone) and dolomite, which changed due to atmospheric factors. Marble is
of very high hardness.

CLASSES

The marble includes different classes, each class has special physical and
mechanical properties which characterizes the most suitable scopes for use.
Marble may be found in blocks and slabs with different colors.

GENERAL REGULATIONS

After abrasion and polish, the marble shall be free from scratch, hair-cracks, rifts,
and weak adhesive veins.

Appearance

The marble shall be of sound flat surfaces, smooth abrasion and polished, and
have right angles to each other and straight sides.

Cross-section
The marble shall be of homogenous composition and of regular thickness.

REQUIREMENTS
Specific gravity
The specific gravity shall be about 2.7.
Thickness
Table No. (1) shows the minimum thickness of marble according to its uses.



GULF STANDARD GS 447/1994

Table (1)
Thickness of Marble According to its Uses
Minimum
Uses Thickness
mm
Wall facing, skirtings, risers and frames of 18
windows.
Paving floors 20
Goings (Treads) 35
Sinks 40
Suspending steps 50

7. METHODS OF TESTS AND INSPECTION

Tests shall be carried out according to GS mentioned in clause 2 in this
standard.
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GSO STANDARD GSO ISO

ISO 8512-2:1990

.(12007/6/5) 1428/5/19 (6)

Foreword

GCC Standardization Organization (GSO) is a regional Organiz
consists of the National Standards Bodies of GCC member States.
main functions is to issue Gulf Standards /Technical regulati
specialized technical committees (TCs) .

GSO through the technical program of committee TC No : (4)
Committee of Metrology standard " has adopted the International
ISO 8512-2:1990 " Surface Plates — Part 2 : Granite " issued by
Organization for Standardization) in its original language . The
has been prepared by (Kingdom Of Saudi Arabia) .

This standard has been approved as a Gulf Standard without
modifications by GSO Board of Directors in its meeting No
19/5/1428H (5/6/2007G) .
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SURFACE PLATES - PART 2: GRANITE

SCOPE

This Gulf standard specifies requirements for rectangular or square granite
surface plates ranging from 160 mm x 100 mm to 2 500 x 1 600 mm, as
preferred sizes, in four grades of accuracy 0, 1, 2 and 3.

NOTE 1 “Granite” is a commonly used description;, a more specific description is given in
clause 4.

This Gulf standard applies to new granite surface plates, granite surface plates
in use, and those reconditioned according to their grade.

DEFINITIONS

For the purposes of this Gulf standard, the following definition applies.

deviation from flatness of the working surface: The minimum distance
separating two parallel planes between which the working surface can just be
contained.

NOMENCLATURE

For the purposes of this Gulf standard, the nomenclature shown in figure 1
applies.

MATERIAL

Surface plates complying with this Gulf standard shall be made from stable,
workable rock presenting a wear-resistant surface which does not tend to
scratch steel surface. Igneous rocks such as diabase, gabbro and various other
granites have been found suitable; they are commonly referred to as “granite”
for the purposes of this Gulf standard.

Rock used for surface plates shall be close-grained and of uniform texture,
sound and free from flaws and fissures and from inclusions of softer materials.
Repair of defects in the top surface is not permitted.

The colour of the granite, which is dependent on the mineral composition, is of
no importance, but the colour of any individual plate shall be uniform.

NOTE 2  Some of the physical properties of granite used for surface plates are given in
annex E.

PREFERRED SIZES

The preferred sizes for granite plates are given in table 1. If plates of other
sizes are required, the requirements of this Gulf standard shall nevertheless

apply.
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The lengths of faces of plates shall be within 5% of the nominal size.

NOTE 3 It will be seen that the nominal lengths of faces, with one exception, are taken from
the RS series of preferred numbers; one plate, size 2 000 x 1 000 mm, is included because it is
an established and widely used size, although 2 000 is not an R5 preferred number.

6- RIGIDITY

The thickness of granite surface plates shall be such that when a concentrated
load is applied about the center of the plate, the loaded area shall not deflect
below the remaining area of the plate by more than 1 m/200 N. The limiting
value for deflection applies to surface plates of size 400 x 250 mm and larger.

NOTE 4 A test method is given in annex B.

Top {working surface}

K Side or end faces / Edge
i _/'ﬂ—l L J
oot

Total depth, A

/ ‘ )

Corner

Figure 1 — Nomenclature

7-  FINISH OF THE WORKING SURFACE

The top (working surface) of grades 0 and 1 plates shall be finished by lapping,
whereas grades 2 and 3 plates may be finished by lapping or left as ground.
However, an item placed on it shall not wring to the surface of the plate.
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8-
8.1

8.2

8.3

8.4

8.5

9-
9.1

GENERAL FEATURES

Supporting feet of surface plates

All surface plates shall be supported on three feet. Plates larger than size 1 000
mm x 630 mm shall have safety feet. Feet shall be positioned within the
boundary of the working surface to minimize deflection.

NOTE 5 The setting of adjustable feet may affect the deviation from flatness of the working
surface; specific instructions for adjusting the feet are given in footnote 3 to table 1.

The feet shall be smoothly machined, but machining of the supporting feet into
a plane parallel to the working surface is optical.

Projection of top

If the purchaser so requires, the top of each plate may extend beyond the faces
by at least 20 mm on plates of diagonal length up to 400 mm and by at least 25
mm for larger plates. The underside of the projecting surface shall be
reasonably flat for accommodating clamps.

Surfaces other than the working surface

If the purchaser requires the faces to be finished straight, mutually parallel and
square, the tolerances shall be specified in the purchasing order.

Side and end faces shall be finished smooth. All edges and corners shall be
rounded with a radius of at least 2 mm. Alternatively, the edges and corners
may be chamfered at an angle of approximately 45° using the value given
above.

Handling

Granite plates shall not be supplied with handles.

NOTE 6 Handling may be facilitated by providing a projecting surface on the top (see 8.2).
Clamping methods (i.e. tapped holes or slots)

The use of tapped inserts in the plate for clamping purposes can cause distortion
of the working surface if high clamping pressures are applied, and metal inserts
in granite plates can cause distortion due to differential expansion. The onus is
on the purchaser whether or not tapped holes or slots in plates are to be
provided.

If ordered, tapped inserts shall be fixed before the working surface is finished.

NOTE 7 As a measure of protection, it is recommended that the size of tapped holes should not
exceed MS.

ACCURACY - FLATNESS TOLERANCES

General

Two flatness tolerances are applied, one for the working surface overall and one
for any local area of 250 mm x 250 mm of the working surface.
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9.2

9.3

A border zone, the width of which shall not exceed 2% of the shorter side with
a maximum of 20 mm, may be excluded from these requirements for accuracy
provided that no point on the border zone projects higher than the remainder of
the working surface of the plate.

Flatness of the working surface overall

The flatness deviation of the working surface overall shall not exceed the
appropriate tolerance for size and grade of accuracy specified in table 1.

NOTE 8 Test methods are given in annex B.

In the case of sizes which differ from those in the preferred range, the tolerance
on deviation from flatness overall should be calculated in accordance with
annex D.

Flatness of any local area of the working surface

The flatness deviation of any local area of 250 mm x 250 mm of the working
surface shall not exceed

a) 3.5 m for plates of grade 0;
b) 7 m for plates of grade 1;
c¢) 15 m for plates of grade 2;
d) 30 m for plates of grade 3.
NOTES

9  The tolerances specified above are the same as those applied to the flatness overall of a
250 mm x 250 mm surface plate (see table 1).

10 Plates with a diagonal length smaller than 354 mm do not permit a 250 mm x 250 mm
search area and in these cases the test on flatness overall serves to reveal local deviations
from flatness.



GSO STANDARD GSO I1SO 8512-2:2007

Table 1 — Tolerances on deviation from flatness overall

Dimensions in millimetres; tolerances in micrometres

. Diagonal length Tolerance on deviation from flatness overall”? for plates
Size of plate Border zone
(approx.) of grade
0 1 2 3
Rectangular
160 x 100 188 2 3 6 12 25
250 x 160 296 3 35 7 14 27
400 x 250 471 5 4 8 16 32
630 x 400 745 8 5 10 20 39
1 000 x 630 1180 13 6 12 24 49
1 600 x 1000 1 880 20 8 16 33 66
2 000 x 1000” 2236 20 9.5 19 38 75
2500 x 1 600 2 960 20 11.5 23 46 92
Square
250 x 250 354 5 3.5 7 15 30
400 x 400 566 8 4.5 9 17 34
630 x 630 891 13 5 10 21 42
1 000 x 1000 1414 20 7 14 28 56

D" The bases of the tolerances specified are given in annex D.
?  Tolerances on deviation from flatness overall are expressed to the nearest
0.5 m for plates of grade 0.

1 m for plates of grades 1, 2 and 3.

®  These plates are supplied with more than three feet. Typically, after the plate has been carefully leveled by the three primary leveling
screws, then the remaining supports may be adjusted either so that they are just in contact without disturbing the setting of the level or to
give a minimum deviation from flatness. The tolerance applies after the supports have been adjusted and set in the manner agreed between
the purchaser and manufacturer. These plates should be checked regularly to ensure that the setting has not been disturbed.
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10- COVER

Each plate of grade 0 or 1 shall be supplied with a suitable cover to protect both
the working surface and the side and end faces of the plate.

11- MARKING

Each plate shall bear a designation plate attached to one face; the following
information, in characters not less than 3 mm high, shall be included:

a) the manufacturer’s name or trade-mark;
b) the number of this Gulf standard,
c) the grade of accuracy.
DESIGNATION EXAMPLE
X & CO.GS ..../....Grade 0
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Annex A

(informative)

Use and care of granite surface plates

A surface plate should be located in a circulated atmosphere under constant
temperature and humidity control. Accordingly it should be protected from
direct sunlight or draughts; in particular, it is important that these should not
cause a vertical gradient of temperature such that the working surface and
underside of the plate are at different temperatures. For example, if there is a
persistent difference of 1°C between the working surface and underside of a
plate 1 000 mm long and 250 mm thick, there can be a distortion of about 1 m:
this is 16% of the total manufacturing tolerance in a 1 000 x 630 mm plate of
grade 0.

NOTE 11 The substantial thickness of a granite surface plate and its low thermal conductivity
make acclimatization slow when the ambient temperature returns to uniformity.

The plate should be supported firmly and levelled. Stands should be located on
a stable foundation.

Attention is drawn to the procedure for setting surface plates (see footnote 3 to
table 1).

Clause 7 and clause B.3 refer to the rigidity of a surface plate; care should be
taken not to overload a plate . Suggestions regarding reasonable loading are
given in annex C.

Point contact to surface plates is not permissible because of local irregularities
of the surface.

Contact should be made through either an intermediate precision gauge block,
preferably not more than 10 mm high, or a similar precision distance piece.

Use should be made of the available area of the plate and should not always be
concentrated in one area.

The surface plate is a datum and should be protected against damage. The top
should be frequently wiped clean from dust and other particles. When
measurements are being made, a wiping cloth should be spread on the plate for
small tools and gauge blocks.

A common sign of damage is cuts in the surface. When the plate is not in use
the top should always be kept covered.

Plates wear as a result of use. The user can detect evidence of wear by rubbing
the plate with a superior grade plate and studying the rubbed appearance and/or
by checking straightness along lines on the plate and/or by using the datum
gauge (see the tests described in annex B).

Users are advised to take advantage of the specialist services of surface plate
manufacturers to have plates reconditioned.
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Annex B

(informative)

Testing of surface plates

NOTE 12 Various test methods are available and details can be found in technical books, selected typical
methods are outlined below.

B.1
B.1.1

B.1.2

B.1.3

B.2
B.2.1

Deviations from flatness overall

Surface plates with a ground finish may be tested by comparison with a
superior accuracy grade plate of larger area.

A robust comparator stand is moved on a region of the working surface of the
larger plate selected for minimum deviation from flatness. The measuring head
having light operating force is carried in a right extension arm from the stand
and is in contact with a gauge block or similar distance piece (see clause A.5)
which is moved on the plate under test. This method is suitable for small
plates.

Larger surface plates with a ground finish may be tested by measuring
deviations from straightness along various lines parallel to the faces, and along
the diagonals, by comparison with a reference straight edge. The results are
then integrated into deviation from flatness by relating the results at the
centrepoint of the plate where the two diagonal surveys cross and at other
points where lines of test intersect.

Plates may also be tested by checking straightness along various lines on the
plate using a block which, as it is moved along a line step by step, tilts
according to the deviations from straightness.

The tilts may be measured by means of a spirit level or an electronic level
where the block is of an appropriate size for testing the plate in some detail, but
also large enough to carry the instrument. The plate should itself be solid
enough not to be deflected by the load of the level and block, and the
foundation should be stable enough to remain untilted by the movements of
observer and apparatus.

Alternatively, an optical instrument, namely an autocollimator, is suitable for
observing the tilts of an exploring block on any of the surface plates complying
with this Gulf standard. Plates of grade O require a sensitivity of reading of 1
second of arc; less sensitive instruments may be used more conveniently on
coarser grades of plate.

Deviations from flatness locally

Inspection of a new plate for deviation from flatness locally is recommended;
moreover it is also particularly necessary if wear is suspected and/or if the
working surface is not a consistent datum.
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B.2.2

B.2.3

B.3
B.3.1

Although the methods described in clause B.1 may use 50 or more located
positions of measurement for the contour map of a plate, there nevertheless
remain local positions, and on large plates, local areas, which may not be
covered in the overall survey. Accordingly, an exploration of flatness of local
areas is necessary, and, for this purpose, the methods described in clause B.1
can be applied to many more positions of measurement. However, this
approach is cumbersome. Alternatively, since local deviations from flatness
affect the surface plate as a datum, they may be traced by a datum gauge. A
typical example of a datum gauge is shown in figure B.1; it is a freely moved,
scribing block base with three fixed contacts representing a datum; an extension
carries a sensitive indicator in contact with a pad in spring contact with the
surface plate. It is recommended that insulated handles be fitted to isolate the
warmth of the hand from the device and to facilitate its use.

The following procedure is recommended.

a)  First visually inspect the working surface to note any irregularities of
appearance. The results of measurement of deviation of flatness overall
should be studied to identify where abrupt or large changes in contour
occur. A rapid sweep of the whole plate can be made with the datum
gauge to identify the areas of greatest variation.

b) Check areas where the datum gauge shows variations of reading
exceeding the tolerance on local deviation using the methods described in
clause B.1.

Rigidity test

A surface plate being subjected to a rigidity test is illustrated in figure B.2a):
the apparatus used comprises essentially

a) abeam comparator @ incorporating a sensitive indicator @ ;
b)  a central mass support® independent of the beam;

c) the requisite number of masses (© [only one mass is shown in figure
B.2a)].

An end-on view of the apparatus, with the central support ® unloaded, is
illustrated in figure B.2b); the plate is standing on its three feet.

The beam comparator is a rigid structure which is supported on two feet @,
each of which can be positioned along the length of the beam. A third foot ®
[see figure B.2b)], which is positioned centrally along the beam and offset, is
provided to keep the beam stable. A sensitive indicator @, with its contact tip
pressed against the surface plate, is rigidly clamped to the center of the beam.
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Dimensions in millimetres
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Figure B.1 — Example of typical datum gauge
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Surface plate under test

al Side-on view

Surface plate under test

b) End-on view
Key

@ Beam comparator @ Massles) (for application of load) @ ‘Thirc‘i foot (offset}
Central mass support @ Supporting feet (two) @ Sensitive indicator

Figure B.2 — Test apparatus for rigidity test

11
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B.3.2

B.3.3

The central mass support is independent of the beam, and it can be moved,
within limits, on the surface plate relative to the beam. The offset foot @, in
addition to its principal function as a stabilizer, also serves as a useful fine
adjustment for setting the zero of the instrument as the indicator ® is very
slightly offset from the centreline of the two feet @ . (This offset has to be very
small relative to the offset of foot (@, if inaccuracies in measurement are to be
minimized.)

The applied load should be reasonably proportional to the size of the plate and
normally should not be so large as to deflect the plate by more than half the
permitted tolerance on deviation from flatness overall.

The central area over which the load is applied should range from a circle about
120 mm in diameter for small plates to a circle 300 mm in diameter for large
plates.

Adjust the beam feet lengthwise so as to span the diagonal of the surface plate
under test; set the indicator to read on the plate when the beam is in position
and note its reading. Then load the central mass support and again note the
indicator reading, after which repeat the initial unloaded reading.

The difference between the indicator readings for the loaded and unloaded
states will give the deflection of the plate under the load applied.

12
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Annex C

(informative)

Resistance to deflection of granite surface plates under load

The limiting value for deflection (i.e. 1 m/200 N), as given in clause 6, applies to all
grades of plate from size 400 mm x 250 mm and larger.

The thickness of granite surface plates should be designed to comply with the rigidity
requirement. However, the user may well seek information on the reasonable load that a
plate can withstand. The values in table C.1 give the approximate mass, in kilograms, of
concentrated load that will cause a maximum deflection of half the tolerance on deviation
from flatness overall.

NOTE 13 It should be understood that table C.1 is intended to control loading and to complement clause
A.4. The relatively generous tolerances on deviation from flatness overall of coarse grade plates might
encourage extreme loadings and consequently overload foundations: the maximum values in table C.1 have
accordingly been limited to 500 kg. The recommendation to distribute loads over the available surface
applies whenever conditions permit.

Table C.1 — Maximum concentrated loading of granite surface plates
(see also clause D.2)

Dimensions in millimetres; masses in kilograms

Mass in concentrated load that will cause a maximum deflection of
Size of plate half the tolerance on deviation from flatness overall, specified in
table 1, for plates of grade
0 1 2 3
Rectangular
400 x 250 40 80 160 320
630 x 400 50 100 200 390
1 000 x 630 60 120 240 490
1 600 x 1 000 80 160 320 500
2000 x 1 000 95 190 380 500
2500 x 1 600 115 230 460 500
Square
400 x 400 45 90 170 340
630 x 630 50 100 210 420
1 000 x 1 000 70 140 280 500

13
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Annex D

(informative)

Bases of tolerances

D.1 Basis of tolerances in table 1
D.1.1 The values specified in table 1 are based on the following formula:
t=cl+ao
where
t is the tolerance on deviation from flatness overall, in micrometres;
[ is the nominal length of the diagonal of the plate rounded up to the

next 100 mm;
c1 and ¢; are constants for the grade of plate and are given in table D.1.
Table D.1 — Values for ¢; and ¢,

Grade of plate c (53
0 0.003 2.5
1 0.006 5
2 0.012 10
3 0.024 20
D.1.2 In the case of plate sizes which differ from those in the preferred range (i.e.

those not given in table 1), the tolerance on deviation from flatness overall
should be calculated using the formula given in D.1.1.

D.2 Basis of table C.1

Table C.1 gives the maximum load for a deflection not to exceed half the
tolerance on deviation from flatness overall appropriate to the size and grade of
plate.

EXAMPLE

From table 1, the tolerance on deviation from flatness overall of a 400 mm x
250 mm plate of grade 0 is 4 m. When half the tolerance (i.e. 2 m) is to be
the maximum permitted deflection, it corresponds to a force of not more than
400 N (i.e. 2 x 200 N; see clause 6) or approximately 40 kg of mass acting as a
load (see table C.1).

14
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Annex E

(informative)

Physical properties of granites

Granites used for surface plates should have the following physical properties:

- Density: from 2.5 x 10° kg/m’ to 3 x 10’ kg/m’

- Tensile breaking stress: from 7 N/mm?” to 35 N/mm”

- Compression breaking stress: from 100 N/mm” to 300 N/mm’
- Porosity coefficient: from 1% to 1.5%

- Imbibition coefficient: from 1% to 3%

- Coefficient of linear thermal expansion: from 2 x 10° K™ to 5 x 10° K™!

15



Al el Jgal o glatl) udaa Jgad (uniil) A

GCC STANDARDIZATION ORGANIZATION (GSO)

Gg O

GSO ASTM C 503:2008 (E)
ASTM C 503-05

Cigaiall ald ) jaal Al clial gal

Standard Specification for Marble Dimension Stone

ICS : 91.100.15



Standard Specification for Marble Dimension Stone

Date of GSO Technical Council : 2-3/9/1429h (2-3/9/2008)
Issuing Status : Standard



GSO STANDARD GSO ASTM C 503:2008

e

HA_Q.I

e lhipn o 8 s Laall) A Dyl il Il sl (alaa Jsdl Gul) 2ia
Aol i) el dae) Aed alea (has ¢ Gyl glal J58 b Cunliall s liaal sall Ak )
 anadic A (lal dand g dlal) Ayl w3l

Al A sl Jee mali o (pana A pall zldd) Jgal o sladll (udae Jgal Qun@il) Aua Cadld N
3 s all s (andll A ) Apanl) Al go A oLl o gy apill Cliial ge Ui " (6) o)
S e Lgmanl” Lol 5 "cgaiall Bl ) aad dall claal sl ASTM € 503-05
o328 & 5 e Jacks 4 gl A el ASLadl) iy ¢ Ala) Ll @l g "ASTM 3 sall 5 (anill

dua) gal

= el Lle A8 s A JAd (50 Lonld Al Al g ddial gl 028 Chddic) S
. (2008/9/3-2) —21429/9/3-2 gk 3 3 ¢ (14) &) A8l (uladl) & laial

Foreword

GCC Standardization Organization (GSO) is a regional Organization which
consists of the National Standards Bodies of GCC member States. One of GSO
main functions is to issue Gulf Standards /Technical regulations through
specialized technical committees (TCs).

GSO through the technical program of committee TC No.(6) "Technical
Committee of Building Materials Standards" has adopted American society for
testing & material Standard No. ASTM C503-05 "Standard Specification for
Marble Dimension Stone" issued by (American society for testing & material
(ASTM)) in its original language. The Draft Standard has been prepared by
(Kingdom of Saudi Arabia).

This standard has been approved as a Gulf Standard without any technical
modifications by GSO Technical Council in its meeting No. (14) , held on
2-3/9/1429%h (2-3/9/2008) .
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INTERNATIONAL
Standard Specification for
. . 1
Marble Dimension Stone
This standard is issued under the fixed designation C 503; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (€) indicates an editorial change since the last revision or reapproval.
1. Scope 4.1.2 II Dolomite.

1.1 This specification covers the material characteristics,
physical requirements, and sampling appropriate to the selec-
tion of marble for general building and structural purposes.

1.2 Dimension marble shall include stone that is sawed, cut,
split, or otherwise finished or shaped into blocks, slabs or tiles,
and shall specifically exclude molded, cast and artificially
aggregated units composed of fragments, and also crushed and
broken stone.

2. Referenced Documents

2.1 ASTM Standards: >

C 97 Test Methods for Absorption and Bulk Specific Grav-
ity of Dimension Stone

C99 Test Method for Modulus of Rupture of Dimension
Stone

C 119 Terminology Relating to Dimension Stone

C 170 Test Method for Compressive Strength of Dimension
Stone

C 241 Test Method for Abrasion Resistance of Stone Sub-
jected to Foot Traffic

C 880 Test Method for Flexural Strength of Dimension
Stone

C 1353 Test Method Using the Taber Abraser for Abrasion
Resistance of Dimension Stone Subjected to Foot Traffic

3. Terminology

3.1 Definitions—All definitions are in accordance with Ter-
minology C 119.

3.1.1 marble, n—a crystalline rock composed predomi-
nantly of one or more of the following minerals: calcite and
dolomite capable of taking a polish (see Terminology C 119).

4. Classification

4.1 Dimension marble is classified as follows:
4.1.1 I Calcite.

! This specification is under the jurisdiction of ASTM Committee CI18 on
Dimension Stone and is the direct responsibility of Subcommittee C18.03 on
Material Specifications.

Current edition approved June 1, 2005. Published July 2005. Originally approved
in 1962. Last previous edition approved in 2003 as C 503 — 03.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

Note 1—See Terminology C 119 for definitions of calcite and dolo-
mite.

5. Soundness

5.1 Marbles are further classified into four “Soundness”
groups. The basis of this classification is the characteristics
encountered in fabrication and has no reference whatsoever to
comparative merit or value. The classifications merely indicate
what method of fabrication is considered necessary and accept-
able in each instance, as based on standard trade practice.
Marble is classified by its producer.

5.2 The Soundness classifications indicate what repairs may
be necessary prior to or during installation, based on standard
trade practices.

5.3 The groupings A, B, C, and D, should be taken into
account when specifying marble, for all marbles are not
suitable for all building applications. This is particularly true of
the comparatively fragile marbles classified under Soundness
Groups C and D, which may need additional fabrication before
or during installation. Only Soundness Group A marble should
be used for structural, load bearing purposes.

5.3.1 The four groups are:

5.3.1.1 Group A—Sound marbles with uniform and favor-
able working qualities; containing no geological flaws, voids,
spalls, cracks, open seams, pits or other defects.

5.3.1.2 Group B—Marble similar in soundness to Group A,
but with less favorable working qualities; may have natural
faults; and may require a limited amount of one or more of the
following: waxing?, sticking®, and filling®.

5.3.1.3 Group C—Marble with some variations in working
qualities; geological flaws, voids, and lines of separation are
common. It is standard practice to repair these variations by
one or more of the following methods: waxing?, sticking?,

3 Waxing refers to the practice of filling minor surface imperfections such as
voids or sand holes with melted shellac, cabinetmaker’s wax or certain polyester
compounds. It does not refer to the application of paste wax to make the surfaces
shinier.

4 Sticking describes the butt edge repair of a broken piece now generally done
with dowels, cements or epoxies. The pieces are “‘stuck” together, thus “sticking.”

3 Filling—voids, such as those which occur naturally in marble, can be filled with
polyester compounds.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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filling, or cementing. Liners® and other forms of reinforce-
ment are used when necessary.

5.3.1.4 Group D—Marbles similar in soundness to Group
C, but containing a larger proportion of natural faults, maxi-
mum variations in working qualities, and requiring more of the
same methods of finishing.>*>¢

6. Physical Properties

6.1 Marble supplied under this specification shall conform
to the physical requirements prescribed in Table 1.

6.2 Marble for exterior dimension use shall be Soundness
Group A stone, free of spalls, cracks, open seams, pits, or other
defects that are likely to impair its structural integrity in its
intended use.

© A “liner” is usually a thin slab of stone cemented to the back of a piece of
finished marble for reinforcing.

6.3 Marble for interior use may be Soundness Group A, B,
C or D.

6.4 Soundness Group B and C marbles can be reinforced,
filled or cemented for use on medium- to light-duty walking
surfaces and other interior applications.

6.5 Soundness Group D marbles can be reinforced, filled or
cemented for use on vertical interior applications and medium-
to light-duty walking surfaces.

7. Sampling

7.1 Samples for testing to determine the characteristics and
physical properties shall be representative of the marble to be
used.
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TABLE 1 Physical Requirements

Note—The material property values in Table 1 were established using samples prepared according to the individual test methods. Finishes, other than
those specified in the individual test methods, may result in a deviation from established values.

Physical Property Test Requirements Classification(s) Test Method(s)

Absorption by weight, max, % 0.20 11l C 97
Density, min, Ib/ft3(kg/m?®) 162 (2595) | Calcite” c97

175 (2800) Il Dolomite” c97
Compressive strength, min, psi (MPa) 7500 (52) I, N C 170
Modulus of rupture, min, psi (MPa) 1000 (7) I, N C 99
Abrasion resistance, min, H, P 10 I, C 241/C 1353
Flexural strength, min, psi (MPa) 1000 (7) I, N C 880

A See Terminology C 119 for definitions of calcite and dolomite.

B Pertains to light foot traffic only. On commercial or institutional stairways, floors, and platforms subject to heavy foot traffic, a minimum abrasion hardness of 12.0 is
recommended. Where two or more marbles are combined for color and design effects, there should be no greater difference than 5 points in abrasion resistance.

€ The supplier of the No. 60 Alundum abrasive, Norton, has indicated that the formula for Norton treatment 138S has been changed. The new abrasive is currrently more
aggressive, resulting in lower abrasive hardness values (H,) than when the standard was initially established. As such, care should be taken when interpreting H, values
from tests using the new abrasive, particularly with regard to current ASTM stone standard specification requirements for abrasion resistance, which were developed when
the original abrasive was still in use. Committee C18 is actively studying alternatives to address this issue.

D Abrasion Resistance Test Method C 1353 will eventually replace Test Method C 241. It is not necessary to perform both tests. Availability of the proper equipment and
materials by the testing laboratory may determine which test is performed.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).
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smbm52@emirates.net.ae NULL NULL 3159 (p.p.20h)s il o) gal dadl) Al adll 27
khanpur@emirates.net.ae 2249978 | 2249958 | 40157 [s.3.05) Ll 3 gall ) pmia deal s 28
garudadb@emirates.net.ae 3977133 | 3977132 | 49496 AN 5 a3 5 el 1 glaaall anll 29
sanitart@emirates.net.ae 3357667 | 3357666 | 93631 (p -p 2. F) Jaom & sl 30
majstone@emirates.net.ae 2610009 | 2610004 | 90771 (pp.2.08) Jaadl aaldl 31
NULL 3370999 48803 (p.p.2.0h) Botadll (i gusls 32




hassan_maree@hotmail.com 2670301 | 2670203 | 36963 sl 3 ga g aA N elina 33
2586225 | 2586226 | 122499 f.3.5) cpl e ) clial s g8 a8 34
rafidint@eim.ae 2661988 | 2661139 33526  pall Juiyl 5 jladl Apallall 2d) 1) A 3a 35
em.joe@hotmail.com 3204847 | 3204846 4941 Ll ol 5a 3 jladl Jge 30 31 llae 36
OSAMA@SOBHA-ME.COM 8867800 | 8867500 [ 117045 (pp ) Ll ol ga s jlanl Almdy) 37
2677203 | 2677202 47972 SV yaall 5l s ol Gl i 38
barsheed@emirates.net.ae 3967477 | 3966443 8027 sl 3 el 2 39
3277707 | 3277707 | 243203 oo ob sl a5 Jugla 40
info@almayadi.com 2678933 | 2678922 | 84611 sl )l 41
muffu52@yahoo.com 2295351 | 2257692 12454 oo d skl culaall g 42
narulla@emirates.net.ae 8817035 | 8816590 | 61223 33 g3l ol gl o jLiie 43
2862269 | 2862252 78704 (p.p.2.0b) AN 3 )ladl (gan 3l 44
sunsrar@emirates.nae.ae 3518813 | 3518813 | 43593 | (p.p.2.05) slaall JU sl il &l g 45
2292612 | 2292611 6267 sl 3 50 3 jlal S all 46
echannel@eim.ae 3385500 | 3385000 [ 71429 p.p.0.05) <l yally ol i sl gkl 47
natheer@emirates.net.ae 2674451 | 2674450 | 85186 Al Slaaall 5035 dsis g 48
feroz_ v@yahoo.com NULL | 2217734 | 251607 ppd b ladll Capall 5 L1 49
gotrade@emirates.net.ae 3331963 | 3331955 | 22284 [l ola )l s s judll ala 555 dussisa 50
2850255 | 2850036 7511 L) ) gall alal) 51
maymoon@emirates.net.ae 2350128 | 2261691 [ 57766 Bolaill (el dsis 3 52
alaseel nst@yahoo.com 2727892 | 2727842 | 22742 [p.p.).05) (andll jaall s jladl JuaY! 53
secretary@mts.com.sa 3235365 | 3235364 8148 (p p )sldl O jagadl gl 54
2096524 | 2096523 19479 (p.p.2.08) bl N g0 (3 g 55
seadrill@emirates.net.ae 2682162 | 2666468 | 55506 (pop.28) 3okadll Jy yam 56
int_com@eim.ae 3327757 | 3327737 | 116591 Bolaill (s Js s s 57
8851628 | 8851828 | 96241 (p.0.0.05) Lenaws o L] 58
3307177 | 3307771 6306 .o b )l A 59
rwf@reyami.com 3366775 | 3180299 48834 | (p 2 L) a5 ol bl 60
admin@alzarooni.com 2824693 | 2821414 3253 (pp 2. ) Cnsd 61
info@image.ae 8818735 | 8818641 | 171416 Cooh Al )l 62
3364749 | 3369714 | 34191 (epd0b) e daul] 63
info@sanipexdubai.com 8703737 | 8703700 | 262044 CeeoSuls 64
watanrtc@emirates.net.ae 2952442 | 2954884 | 182245 Bolaill ey ofag 4S8 65
2851769 | 2851769 | NULL [ RS T
JASIMALI@HOTMAIL.COM 8815380 | 8815368 NULL Cpe e Judise 67
3413877 | 3413866 | 171729 (pop.d. ) o s¥) 38 e s 68
3386634 | 3386635 | 182663 (pp.2h) i 5 (s i (il e 69




bshtrdng@emirates.net.ae 3408013 | 3408012 | 30872 (p.p.d.08) Bokaall i) ol (o 70
harshbuildingmaterial@gmail.com 2294593 | 2294591 | 124376 (popom) elll 2 gl (Gla 71
ahayes@stoneconcepts.ae 3413941 | 3413940 | 122356 (prp.d.5) Lins oS () gias 72
kanvya@emirates.net.ae 2212261 | 2211799 | 52182 (p.p.d.5) Bokaall sl gl 5 5a ) 73
3477859 | 3477619 | 186939 (p.p.20h) sl o 5ol SLaal 74
2672978 | 2672545 10237 pad i 2 sl o ge s el A )l 75
2349057 | 2349058 40631 (p.p.2.08) solaill ) suall el 76
fast2@hotmail.com 2971883 | 2971882 99617 a.pd,0b 3laill pliia g oludi oa 77
smgdubai@eim.ae 3469722 | 3469236 | 390526 |~ cuil jall g ala N3 kel s bl Gl 78
office@clome.co 2945610 [ 2940962 [ 3930 (p.p.2) sl ol gl s 1 AS 79
2850255 | 2850255 15609 L) 3 gl oy el 80
3549455 | 3549433 | 212106 (p.p.2. ) sl cludS 81
2282575 | 2282574 57101 (p.p.d.08) oM dojle 82
nstone@emirates.net.ae 2833449 | 2833488 | 114618 (p.p.d.5) Botadll aydall jaall 83
2239371 | 2239314 82460 (p.p.20) bl ol ga 3 )ladl s 84
2679564 | 2679563 2026 Ll 3 5a 3 )la (plaa 85
info@valleystarme.com 2862833 | 2844814 [ 26207 dpeluall il Jadl (ool gl dand 86
2223966 | 2226218 13023 sl 3 0 3 jladl 4l 87
e.barjas@hotmail.com 3346191 | 3346181 | 118782 (p-p. ) zul O s 88
2272717 | 2661145 | 21280 <Y oshkl 89
3386695 | 3386795 [ 115165 (p.p.d.5) Bokaall Jlsls Lal 90
gcmar@emirates.net.ae 3360836 | 3360876 | 49031 (pop20) dd U - Gl V)l 91
3233446 | 3233445 | 444629 sl 3 0 3 jlal adlall 92
mansha.dubai@flowaragroup.com 2578553 | 2578552 | 116824 (pop.d.8) JUispdli ) (idle Jagu 93
contribu@emirates.net.ae 2243083 | 2243085 | 32253 puoall ye paladdl 3 ladl algny) A4S 0 94
2725227 | 2725227 | 161347 e b 3)adll asa (o v 95
globecoat@eim.ae,info@globecoat.com 2862269 | 2855889 | 60196 | (p.p.2.05) sl 5 el Uiy S 96
alfahedc@emirates.net.ae 3980213 | 3980459 5074 (p.p.d) pa N agdl) 97
rami_s_binchy@hotmail.com 2974650 | 2974640 | 85839 (p.p 2 .B) sl &l g 98




