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Abstract

An evaluation of the limestone Rocks, in the Eoin Al-Shujage area, governorate of Najaf ,as
building Materials was done in this research ten stations covering an area of (16) km” were studied. The
research included several field, laboratory, and office aspects .in the field part , information about the
study area were collected ,also the collection of samples were done .the samples were analyzed in the
laboratory in order to study the physical, Engineering , and mineralogical properties of the rocks.

The Physical tests showed that the bulk density ranges between (1.81-2.45) gm / cm °, while the
value of the porosity ranges between (4.82-22.29) % ,The water absorption of the limestone rocks value
range between (2.66-9.45) % The value of the specific weight of the Limestone was between (2.11-
2.65).

The engineering tests, which included uniaxial compressive test , and mechanical abrasion test,
and the modulus of rupture test, the results showed that the uniaxial compressive values when the
samples are dry ranges between (65.91-12.44) GPa , while the values of rocks limestone in saturated
case ranged between (5.71-52.85) GPa . The test of the mechanical abrasion of the limestone rocks
between (20.4-59.6%), while the the modulus of rupture value ranged between  (6.9- 2.8) GPa, Also
made mineralogical tests showed
Key ward: limeston , Aeon al-shjage, Rocks,facing stone, limestone rocks.
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A . Peloidal Limestone . ous Limeston
Mudstone Peloidal Limestone Fossils ous Limestone
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sl saal) Ll jgaall ciad ARS ) il ) cliga () JSd
- Gl 3k - Y
305 ikl Cam gy liall (e Al dilaial ABieal) &y il 3l gan o5 1 ind) Jaall V=Y
(GPS) Slea idand 5 il 3l diaia ciliaal
35T clagadl Jadiys — s iidal) Jaall Y-
oS 3 alaay Sl Sl SNy Sy sl dslal Hlliad) e giall ) daig) ciliagad 1Y
(osaaall
(AUa) o gl ¢yl Rl g Ll alaiaV) SIS AHEQH) Al il gadl :Lals
(a8 w80 XRD) saall jaaall Judasl) G
i for ey a s denl) e Al A alad ael) il yide 8 Gl ciliasaill ol ja) S5 Cua
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Micrite
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—: RBlial g i) - ¥
G S (Y)e(Y)e(V) dslan ¢ Apaxigh 5 A0 580 al &) il Cla 3 A Hndall C“'m‘ —-\-Y
toh LSy dnaed)l Gl Al Clus

Al 5 2L lm i) il G 2(V) Json

No. Density (%) Porosity | Apparent ! Edyn. Kdyn.
Sample Stations Levels (gm/cm®) WaterAbs (%) Speciﬁc poisson (GPa) (GPa)
orpation Gravity .

1. Station Upper Y, 60 3.59 8.69 2.65 GYITY. TAAEEV) Yi,AL)OF
2. A Middle Y,ox 4.92 10.07 2.25 LYYoL Yo FEYIT 4,A0Y +TA
3. Lower VAT 7.04 13.15 2.15 YY) T £,0Y4.9) £,Y VAT
4. Station Upper Y,v4 3.5 8.03 2.49 ., yovaq Y.votY ¥o,).09
5. 2 Middle Y0 2.9 6.12 2.24 L TI0A YV,£0%4 FEYFIVA
6. Lower Y, AY 7.42 13.64 2.12 GYAAYA V,\Yod. RIRLAY
1. Station Upper Y vy 3.99 9.32 2.57 LYoV Y Yrvite | variea
8. 3 Middle Y, 5.05 12.44 2.63 GEOVAY RLEVYY T\Yoray
9. Lower Y, AY 8.53 15.56 2.15 RTERTS £ YAVOL 21,0405 YA
10. Station Upper Y, 60 3.16 7.61 2.6 YT 6V EY TE,AATY
11. 4 Middle Y, 4.37 13.41 24 . Yovey §.,080% £1,).vay
12. Lower Y,AT 7.05 13.14 2.14 CFVEEY o,A84 A V,14T6TY
13. Station Upper Y,¢0 2.66 6.52 2.62 L Yoeavy 19,071 AY,VAYY
14. 5 Middle YY) 1.92 4.82 2.63 ., ¥vdoo £0,£¥ .. £V,04Y . ¢
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15.

Lower

17.84

2.41

1,44 ML 5,4 4VY. AXY£YY]
16. Station Upper Y,YY 4.2 9.4 2.46 RETEER! Y4,VY44 YA, 4047
17. 6 Middle Y\o 3.44 7.43 2.32 YEEN) £4,71v4 OF,  EAVY
18. Lower Y,.0 4.88 10 2.28 CFYYOA VY, 0060 Yo,AYTY
19. Station Upper LYY 4.45 10.36 2.59 LYsosY v,00. Y TeEVIY
20 7 Middle Y 4.73 10.15 2.38 . yovou £V, VYAY 08,¥ qV)
21. Lower y,99 5.24 17.07 2.41 L YOAVY 1,04y 0y AT
22. Station Upper Y, 60 3.61 8.71 2.64 GYEVYY E¥a.E | Yo, AVAY
23. 8 Middle Y04 4.82 10.48 2.42 LYEYY £¥,YY4 £1,AAAEY
24. Lower Y 6.82 14.41 2.46 FEVAA V¥, A£Y0 16,117A4
25. Station Upper Y68 2.85 6.93 2.62 GYEVTA VY, TAS Vo,aVYVY
26. 9 Middle Y,va 5.49 22.29 2.69 GYYYTL Y1, YVET Y§,MACNY
27. Lower Y,AN 9.45 17.19 2.19 YT A LYY £, YYYOA
28. Station Upper Y,YY 3.87 8.94 2.44 LYVaYE $4,v08 ov,. 100
29. 10 Middle Y09 6.91 15.17 2.58 . YooYo TV,14A4 £Y,67¥9.9
30. Lower Y,91 5.09 9.71 211 GYVYaL TR 5, AVYYY
Average Upper 2.351 3.588 8.456 2.568 0.34.882 45.131 45.1319
Middle YAV 4.455 11.238 2.454 0.35083 36.464 36.4640

Lower 1.922 7.052 14.171 2.242 0.36962 6.6763 6.67638
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Number Stations Levels Dry uniaxial uniaxial .Satur Mechanical
Of Sample Compressive Compressive Abrasion(%)
sibesnglh 1) strength (MPa)

1. Station Upper Te,. 48.1 Y1, ¢
2. ! Middle o, 1Y 41.02 Yoy
3. Lower YY,Y¢ 10.4 EA,Y
4. Station Upper Y, AY 164 A
5. 2 Middle o, 1Y YAYY YY,0
6. Lower 14,09 ALY £9,1
7. Station Upper oY,t¢ ,VvY Yo,)
8. 3 Middle o, YEYA 1,4
9. Lower VY6 v,vo o1,y
10. Station Upper oy, £1 YvV,vVo YY,4
11. 4 Middle o, Y,V YA, ¢
12. Lower Y¢,14 1YY oA,y
13. Station Upper 10,49 oY,Ao Yo,
14. > Middle oF,1Y TAYT Y
15. Lower VY, o,V o041
16. Station Upper 04, Yo,V Yo,0
17. 6 Middle £6,4A Y'Y, 8 Y4,y
18. Lower y1,0Y Y oA £1,¥
19. Station Upper oY 1o YV, v Ye,Y
20 7 Middle £, YV,40 €61
21. Lower YA, oV \Y,10 £,)
22. Station Upper £0Y YY,YY Ya,y
23. 8 Middle £4,14 Y4,¥A £Y,1
24. Lower 14,v4q v,q0 oo,Y
25. Station Upper T¢,A4 oY,s¢ Yo,A
2. ? Middle T Yo.o) v
27. Lower ¥Y,YY YA VY £¢,4
28. Station Upper £9,YA YAYY ¥,
2, 10 Middle — Y AT Evn
30. Lower Yy, VY, A0 £,
Average Upper IYRAL £Y,.0) 31.31
Middle £V, 80 ¥, YAN 37.86
Lower YA Y Yooy 51.08
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NO. Samble U.P M.P L.P
(MPa) (MPa) (MPa)

) 1,1 0,4 YA

Y 1,y CRY ¥, ¢

Y 1Y 1Y Y,V

¢ 1,4 1) ¥

Average 1,0 T, o

AlL) A o ssiall o) alll e slaieWl sUd) (2l 2Y siuall dadua Y-¥
.(Diney,1998

dsan cda ) (V) apebsall ¢(€) Jsan ¢ da 0 () A<D 280D ¢ VIS ) shoall ol S Ca
G B (V) Usin cllan (1) (Bl Galstall(1) Json da 2 (Y) allicadyl aasiad ¢(9)
¢((3) s dan (V) Sl sl o) 33l Jalas (A) Jsaa da 0 (V) (Poisson’s ratio)
Rjea 5 ey (1Y) Jatad 8 WS Lo s g (Vo) Jsas cdand (V) eanad 22l Jalas
() dsas e el s Ll il 2V 4D saall e g s US dadla s
( Bulk Density) — 4<l) 4lisl) —: Y B

ziaill K A Jane OIS i cdd o) dilaie (e 5t paall BISH A S
Lo Al al) il JESH (g gl aall saes cilbae e de sl (gmjem’) (2.351) 5l
(2.166)4m 5 p0a) zilall AN ALK Joma gl Cum Sanidl ) gl aal dih
(1.922)4ms 5 p2all zilaill <) A8 Jama gl 3 Malall g pal jasd dide L ((gm/em’)
SESY oyl jandl gaa il ) ediy jsdall sl 3 Claoall Js DA ey o(gm/em’)
Third ) &8l Caall Gava Jalall 5 pall jaall 4k s (Second Class ) (SU caiall (o a8
laliall 5l jasl Gk Laiw a0 (1,0) aend 4l JS gl el L (£) Jsan b WS (Class
(V) dsxs Gmmse WSoaml ds 0 e Glias
o Sl la all A5 a5 IS0 AEESY e alaie VU 4y jaall 23l st Jiey (£) Jsan

.(Al-Diney, 1998)

Evaluation Range of density Density
(kg /m’) (kg /m”
First class > 2560
Second class 2160 -2560 *U.P=2351
*M.P=2170
Third class 2160 - < 1760 *L.P=1.922
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(Porosity) 4l —: \_ut_,

dada L)« % (A £07) Auss jaall z3lall JBSH gyl jaall siial 4lidl ad Jaee cin ) 5
Al dpalusall o Jane il Lain %(11.238) L dalusall i Jame il &l pmaiially 1)l 5yl jaall
O ek Jsdeall ad A S0 Sl el JUas BA e % (14.171) Juablall g pall sl
G Catall ana dndl g 60 ) jaatialy il g el aally JESH gl el s clids
(Second ) cual peda ad Jualall gl jasll Ak Law ((Third Class)
- (°)Js2=Class)

L)l paaiadly 3l ol pally SN gl jeall Ak e IS clas A
Cuaig a0 (i) Jualal gl jaal) did cilias Loy sl s da o (4w siall
(V)5
& 0sS3al cla ol el s s dpelisal) e alaie WL 4 aall 23kl ol i (0) 5o
(Al-Diney,1998)

Evaluation Range of Porosity
Porosity (%) (%)
First class > 20.0
Second class 12.0-20.0 *L.P=14.171
Third class 4.00 -<12.0 *U.P=8.456
*M.P=11.238

(Uniaxial Compressive strength) ) ssall duolal Lolalecaiy) 4. 5laal) —

Jae OIS Cunciud ) ke (e 5t siall |l sl Zpblnady) daglia (s 2
(54.36) 4ssially sl Galaly BSH 5 oal sasll jsial enall dala) Aukliad) Al
Ragial Jaee S laataly gl gl aal Ak Lay o ) e (MPa) (£),.0
Aas Ly sl e s (MPa) (YF,YA ¢ 47.46) axsiiall s 8a) Galally ) saall ksl ddlead)
Gl Ll A Gas ¢ (MP)(VA, 41 ¢) +,) 1) Gl Lgia glia Jana Jlabiall (5 all jasl
L)) @ patially 3 g ad jaad Aiday ASD ol jaal clide o) ek ) sduall ai
(o 1 (o) dkl)) Jlalall 5 pall jaall dada W (Second Class) (e adi (adaws siall
. (1) Jsaa¢ (Third Class) ¢l Caual

il Aadall (e (Sl e da 3 (1,0) adan giall 5 Ll A3l e S pend s Leld iy
c(VY) dsa Ppase WSl gda o duass
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Ala Conn syl ol dllin i) aegliad o alaieVl 4 il 73kl Caiest Jias (1) s
(Aldainy,1998) A ,sSiall cila

Evaluation Range of Compressive Strength
Compressive (MPa)
Strength MPa

First class > 55.00

Second class | 28.00 - 55.00 *U.P=54.36,41.05
*M.P=47.46, 33.28

Third class 12.0-<28.0 *L.P=18.91,10.157

( Water Absorption ) Al sabaicl) —:lad B

salaiad] Jsne (IS iyl dilie e 5l jpaiall Al (alaid) ded s
S paaially Gl g ond saad dik Ll %(3.58) (Liad didal) JESH gl sasd sial S
Jumsd (i) Jlalall sl jaadl dihs %(4.45) el alsial) Joneh (b siall) ikl
cligall o) elay ysiaall i 3 cila sl Ui (DA s <% (7.052) S zilall Sl alsiaY]
S Ciall (e dadly il Al (First Class) il Ciall (aca afi 4o giall 5 Lla]
- (V) Js2a¢(Second Class)

i Aol DA Baal 5 4a 0 o adan siall 5 Llal Addall (e JS peat g Lald o
((VY) s A LS an )l e (1,Y0) e clias Al
S Ll sy el aleaial) e eV 4 aeall kel Casieas Jias (V) Jsos

(Aldainy,1998) #

Evaluation Range of Water Water
Absorption (%) | Absorption (%)
First class 3.00 <-7.00 *U.P=3.58
*M.P=4.45
Second class 7.00 - 12.00 *L.P=7.052
Third class >12.00

( Poisson’s ratio) ¢y sw s 4w —lla
all Haual Llwe (S 5l a) ddhaie e 3 ) duall Gaus A Glaa o
3l ol saal did L Jgl e (4T Eeen, TYY) dasidlp dda) gallal by JESY 6
Salial sl aal didy Legia IS (0.35160.350) oS Led (ypmurss Band Jane & yaaially
Sla ) Ll A ey o Jsil e (0.35160.369 ) b Ansdall s 28T illall () gasy 39 Ao Jona
o) 5 adass idl) 48Lall  (First Class) S0 canall 8 2@ Ll clsdal) of elay ) sdaall andi 8
. (A) dsax ol 85 (Third Class) Gl Caiall Gaa 4adl
G s adan i) ARkl CGBA Baaly da 0 o Ll Al JS pead Cisa Ll el
(V7) dsxx B LS anoal e (vi00) o clas
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& 0sShall Sl b aUas s g (g9 99 A e alaie WL 4 Aall bl Caas Jia (A) Jsas

(Aldainy,1998)
Evaluation Range of Poisson’s ratio
Poisson’s ratio v)

Firstclass |  0.33-<0.34 | *U.P=0.34,0.337

Second class 0.34-0.35

Third class > 0.35 *M.P=0.35,0.351
*L.P=0.369,0.351

Rigidity modulus or shear Modulus (G) Swlilall s33all Jalea —: Loslus
Dsiual Ll IS 5 A Hall Adhie e 308D ) shall  Sudlidall 32550al Jalas cla o
dada b Jgl e (N/m®)e10' ((1.36 ¢ 1,1Y) dxsiiall g ailal Gallal) b ESY g )l jasd)
anpiadl s adla) oalall 5l Sl sl Jelee Jaee i aatidly il ol asld
3Ll Jalaa Jone Jlabiall 5l jaal didey Jl e (N/m? )«10' (108, ),Yo)
Sl e (N/m?) (+,Y££x10" ¢« 0.183%10"%) & axsiiall 5 adlal) pallally =3lall  Soaligall
¥l Cia Gaa a8 abaugiall 5 L) Gkl ) el siaall sl 8 Gla il ol DA e
dhant Capu Ll Qg . () Jsoa iia g) o a8 i) dadal W) (First Class)
&2 @) o deaaty ) ) A5kl CBIS Saad s an e adan il g Ll Al e S
(VY) dsax B masall 5 il
& sS3al) clajall alla Cava s (5 g s o Ao VL 4 jaall 7 i) ol Biay (1) Jsea

(Aldainy,1998)
Evaluation Range of rigidity rigidity modulus
modulus (G) (N/m?)«10"°
(N/m?)«10"
First class >1*10" *U.P =),1V, 1.36

*M.P =),Y0,1.08

Second class 7.5410°- 1:10™
Third class | 5.0 « 10°- <7.5 +10°

*L.P=(+,Y¢:10'°,0.18:10"")
Bulk modulus ((K) (N/m?)+10') asall 3aa Jalas —:las
sl saal Ll S 5 el dilaia (g 5 il saaall esal) 20dl) Jabee s
dad Ll bl e de jsall 5 Mgl e (3.72¢ £,2F) amuiial 5 adlal sl & SH g el
(V6T ¢£,YY) ampiially adlad allally esall a0t Jebee Joed <l jmatially 2l gl jasl
anpidly adlal Gl eand saal Jebe Jiee Jlalall gal aall diday M) e
Ll cilidall o) eday ehaall a8 clasal da DA ey Jgll e (4,00 00 AY) s
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(Second class) S cuall a5 a8l dlsY 4 (First Class) Js¥) caiall aa a8 adas giall
C(V+) Jsan Clia (ol (e el b ind Zak) L) 4xpiall allall s
(+:Vo) s adlad Adlall 3 aldlS as jy o adass siall g Llall 28] (e IS Joand Cogu Ll Iy
Jsin b LS Gillall b as 0 Gl o Joany ) i didall (IS anniall Allall b ds 3l e
(1Y)
Slaal Ui o 5 anall 2al Jelra e alaie VU 4y aal) ziledl Cipsi Jiay (V) Jsan
(Aldainy,1998) 3 Sl

Evaluation Range of Bulk | Bulk modulus (K)
modulus (N/m?)«10"
(N/m?)«10"
First class >4.00 *U.P=4.93
*M.P=4.22
Second class 2.80-4.00 *U.P=3.72
*M.P 3.46
Third class 1.70 - <2.80

*L.P=(0.59* 10", 0.87%10"") (N/m")
(Aldainy,1998) & ,sSaall ecla jall plai cua saall Ll (530 Ji (1)) Jsoa

Range of Total Degree Overall Evaluation
10.00 Highly Recommended
7.50 - <10.00 Recommended
5.00 - <7.500 Accepted
<5.00 Unaccepted
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(Al-Diney,1998)

Property | Degre | Grading Evaluation upper middle Lower
e of
Degree
Density Yo *2.00 | First class- Highly Recommend
*1.50 | Second class-Recommend 1.50 1.50 1.00
*1.00 Third class- Accepted
Porosity Yo *2.00 | First class- Highly Recommend
*1.50 | Second class-Recommend Third 1.00 1.00 1.50
*1.00 | class- Accepted
Compressi Y. *2.00 | First class- Highly Recommend
ve strength *1.50 | Second class-Recommend Third 1.50 1.50 1.00
*1.00 | class- Accepted
Water Y, e *1.00 | First class- Highly Recommend
absorption *0.75 | Second class-Recommend Third 1.00 1.00 0.75
*0.50 | class- Accepted
Poisson’s | y ., *1.00 | First class- Highly Recommend
ratio *0.75 | Second class-Recommend Third
*0.50 | class- Accepted Voo Lo Lo
Modulus Y, e *1.00 | First class- Highly Recommend
of *0.75 | Second class-Recommend Third 1.00 1.00
Rigidity *0.50 | class- Accepted
Bulk Y, e 00y* | First class- Highly Recommend *x 1 ** 1
modulus Second class-Recommend Third | #x+ 75 | ***0.75
Ver® | Class- Accepted —
0o, *
Total Degree ** 8.00 ** 725 4.75
RECTTS | FEETS
Evaluation depending on table (4-8) | Recommend | Accepted | unaccepted
ecommend

***Saturated **Dry state
ASTM - ) 45 &) Alal gal e Jalaie) sUal) 2l £Y ) siuall Ladla —: ¥—¥
(C568
saall e i ((ASTM - C568) 3 saly anill &S )Yl dical pall o slae¥U
AN 3 gl el Hsaa (1) oY) Ciiall a4l e laldie) Gilial 3D ) (5 )
(1) L) Caiall s kg/m® (YVT4) (e B LGS ¢ &5 Cum oLl (l 2 dalla je a5 4kl 4l
Jumdal) (I11) il Canall s kg/m* (Y00 =1VT ) sl () 2y 4l giba adan sia 4868 3 jaim
Allad AHESD 3 o pall aad ey JSUD Aagliey Jand AL G 4 e W ol 35S AAd
ol sanl sia (e dusnd il el & sl 1 Sl alacls kg/mP(Yor . -Y11L)
anl s L) adawgidl BESH @b paall Ciia e Sl aatally il sl aalls JESY
Gan clasad lgle )z i Jaee DA e 4ibly 4l @D g Jlalall g pal
Rl yall 8 sl gl Ay il (jal 31

* Grading of Degree
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(Bulk density) A4S0 4800 —: Y )

Gl paaialy (sl ol aall Hdias (JSH (5ol aall ) gaial ASH WK Gl o
G (e o L (8 (V) Jsaadl DA e sl e kg /m (YIVe ¢ YF)Y) sl il
AS Jaray Jualal gopml asl jiia Woslll 8 algidly 4li€) dawgie a0
Ll (a2 Y algiall e g adBS) A5kl 5 J V) Ciall (e Wil aii < kg /m’ (14YY)
( Water absorption) Sl galaicd) —: l,uu

Gl oml janl jaay JSE goal jaall aial ) galaid) cles 8
Ll cns (V) dsandl DA ey Dl e % (£,60 (F,0A) Sl jalaial) culSs o il
laliall ol jaall jsiia ld bl b algiall g 48D da sie i 5 0 Cilia (e o
el ml Y alsie el g 4l Akl y JY) Caiall e Wil ais % (V2 0) 48K Janay
(Uniaxial Compressive strength) _saall 4l LdalaaN) daglial) —: s

) ol aal saay S sond aal sl Akl degid cles &
(V£) Jsaad DA ey Jsill e MPa (£V,£7 ¢0£,¥7) aphlicaiV) aoglial cuilSs o jaaialy
ol saall jaia Wl 8 Al gdal g AUSH daw sie ait Al B Giia (e o Ll (i
o) ey g e KD Ak 5 JgY) Caiall e Ll aii MPa (1A,9)) 4l Jaay Jualial

IR
ASTM C568-) S ) Caal sall < 40 glhall 4l 5 45l el cilaal) &S O (\Y‘) Jsan
(03
Physical property UPPER MIDDLE | LOWER
Bulk density YY) YVV. YaYY

kg /m’
Water absorption ¥, oA §,80 vV, 0¥
%
Comprassive of,v1 £y, 81 YA, 40
strength,, MPa
Modulus of rubture 1,0 1 Yo
, MPa
Abrasion resistance 10.5 10.2 q
, hardness

(Modulus of rupture) sl Jalaa —:i.a.)\ g

Gl aalaly gl ol saad Hsaaas ESD gl saadl il Husl dalae Gl
dsad P ey Al e MPa (7,067,4) L 5l dalae Jare S8 e gl 0550 DA (4
el Jsia W ol b alpialy AlSH T gie s iy S8 Ciia e ol Ll o5 (V)
sy S ALy JV) Ganall e Ll i MPa (Ve e) 4l Juar Jlalal (5l
el yml Y 4l gid)
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(Abrasion resistance , hardness) Jstil) Jalea —:lald
Gl paataly () ol aad Hsaaas LS ol saall ) aaal s dalee Gl
L e (V£) dsandl A Gas A5l e (V0,Y ) +,0) 5l Jeles il e il 0550 DA (0
Sualal gl jaall jeiia b ol b 4 giall g A0S Jaus gie iy 3 ) Cols (e o
il Gl 2V algdie yall 48K Aik) s JY) caiall Caca Ll and (9,4) 4BES Janay
48 Y ddal sall e AV s Ll LeinDla (205 siuall andl sy (V€) Jsaa
(ASTM C568-03)

Physical property | Value Classification Test Method
Water absorption , VY Low-density
by weight, max,( %) v,o Medium- density C97
v High -density
Bulk density, VY. Low-density
min, (kg /m3) Yy, Medium - density 97
You. High -density
Compressive VY Low-density
strength ,min,( MPa) A Medium - density C170
00 High -density
Y.4 Low-density
Modulus of rupture, v Medium - density C99
min ,( MPa) 1.4 High -density
Abrasion resistance V. Low-density C241
,min , hardness - Medium - density Clo3r53
V. High -density

eUS:J s eyl L) oAl &Y sl Lada sy quld\ A8, ¢V
ASTM -) 4 a¥) Aiualsall uung (Al-Diney,1998) b _ssiall ccla
(C658
Sl 4y gampay DB dn ESY (5 paadl aall siem s Ll s e slaieY,
Lalla sy sloall s Alls 8 GBS oLl apghall 4 el L 4l 3hlie b oLl Al 3
Al W gl e anpdiall s adlall GElal an s (V0 g AV,YO) pan Cum slidl Jpde iy
saal ik CBIL (Ve g V.06V, Y) Cinan i sS ol al g 0588 il janially il sl aal
(OY) saa e (V) Jsan el il 2y alia e 5S0 Jualiall (5l
S al sanll Lk Ciia 8 (ASTM - C658) 4 el dial sall P e Wl
B Ll oLl Gl 2y Jpiadl GESY L S el e ol jaatally il (5l aall
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G £Y s sy demie it GBI Ll g JY) il an iy Jlalal (5l aal
oSl Jalaay SlSaal KD da sliall 5 digsall el B i el Cun L(VY) Jsaa colid
L) d e 055 i oD IS and DA e 22V 5 e sall Leiaslia e el olliS
A ) el V) it i sieall ge saalgid LYl Y oSVl gmdall Ll cass
< sl
il siuas giadla sy ysiuall Lada o
(The validity of the Rocks as Facing stone)

la las) iy aeeYly ool Calin Hiial Aadiwy) dauds ol mall jdaa o
G gl e alaeYh Juaii Gl aibidal) Laliadl oyl Jeatll Al deaibad o slaieYl
A2l (5 Ll & oSl (el e G5 4y gl L (a5 ) sl 538 Fmpald LulSadl 2y
i e Lindlaa o SSEI 3y e K5 e sl gdadi o Joa¥l) Ay |y i Leham sy g
Dslhal sl LLSE (m il Aall eladl i 5 ey ol 3 A AISEY) dajliay 4Dl
o Gsthall (gl s
il ol SV Ay el Jshiall Ladla sy sl el jsiua andl V-e- Y
(Al-Diney,1998) b | sSial cila jal allss e |alaic)

Usin s (Y) RSl 3ESY can 3 (V) 45 ) (aibomalls VIS sl i o o
oSl 455 el alae ¢(Y) Jsan can (1) el Galesia¥) (©) Jsan cda s (¥) daabaall o(2)
Jalaa () dsas cda (V) (G) Ssalidd) (ail) o 50all Jalas ¢(10) Jsan cda (V) (E)
((V0) Jsaall (A LS Lemhgi ity Al (V) (oanad) 22l
( Petrogrphic Properties) 48 & o il cliall —: N 9

£159 BS 4biae anih ¢ (10) s Lol o 5 (52 4880 AN s aasl DA e
o ol o 55t Ll o) cut el Gandl DA ey 43l dilidd i) 3l
o e e e calae Glo il (5 5a3 Y Ll LS by s el SIS S | iae axt ol a
Culashsall elay ol S o e e dse ) Ol o gtV il ol il slal saleY 4l
gl Jaal adds clias claal) Gl e alaeWls (V1) s (4 miase WSy adle
gond aal Ak 5ol aa 0 o Gl paatiadly dd) gl el did s Caaig 4a o e IS
B2l da Lo Juas ) Jlalial
(Bulk density) PR ELU I

la ) sim AHES Crn Caniall Cinally SO il o35 s s - (£) Jsn DA Ga
Aa 0 (1,0) Glo clias G jaatially 1l gl aal) ddiday 5 ESI gl aad) 4dida (o
(V1) Jsan b pmse LS oanl g a0 e cibian i Jialiall (gl jasl) Zidl) GD&
(Porosity (%)) dxabewall —

S led el A Cs i) Canally SN clidall a6 e g g3 (0) Jsi DA e
Clias @ jaaially il 5l el iy 5 S gal aall o oub (4psbeddl) IS anal
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s mnge LS oaal g Caamigda 0 o clian Al Jlalial) (5 jal) 28kl CDlA ool g A
(")
(Water Absorption) il abaiad)-: l.u\ B
o) A oo il Caially DA il 555 s 3 (V) san Dla o
saadl Akl GDIA ol s A0 ibias i paatially il s JESH sl aal) b o o e
c(07) dsta b e LS Aa ) (e (+,V0) (e cilian A Jlalal 5y
Modulus of Elasticity &Sl 435 all Jalaa —: Luals
Dsial e IS 5 il dikie e bsal | paiall ASalinall 4y ) Jebe s
W sl e (N/m) (3.63%10' 4.51%10") daptal 5 &iladl illall & ESH (5 )l el
led il ailall ol ASualiall 4ipal Jelas Joee cjaaiall Ll gl jaal did
w355l Jalra Jama Jlaliall 5l jaadl 35k sl Je (N/mM?)  (2.92%10',3.65%10'°)
P Gas Il Je (N/mP) (V2 #4897 0.667%10'°) & ansiiall  adlall oallally 10l
(First Js¥) Ciiall Gaca i 48lall Cagylal 3 Uladl il o) el ) saall auii b syl s
Gl aaially il gomll jaal Haiass el ES (g all aall ) iia adi Als i Class)
gonl aal 44k W (Second Class) A caiall o aspiall g adlall leglls & o
(10) Usin Ciia () e sl gb alial
e il Lilla 3 W) (a0 e adlal Al 8 QY g ] aall e Jeass dllyy
@ e daa®¥ ) Malal g el jaal did (DA Gl 4n 0 Lo @ jaaially 4l
(1) dsaad (oillally as
rigidity modulus or shear (G) Ssalilall (adll o) 30all Jalaa —: W
modulus
o Adla ) Jales s Cauliall Ciially EDE) il x5 g g3 (3) Jsan A Ga
Sle Cloas il jaaially ) sl saal 4y S s ond sasd ) g (G) Seeliall (il
b LS il sl dan o) e deast ) Jlabiall ol aal) A5k GDUS aal g 4a
NARISFLEN
Sla sl ol sy Saalidall g yall Jalae e Slaie VL 4 sl & 3lall Cisi Jiey (1) Jsaa
(Aldainy,1998) & Sl

Evaluation Range of Elasticity
Elasticity Modulus
Modulus N/m?)#10" E (N/m’)-10"°
First Class >3.80 £,0\U.P=
Second 2.70 - 3.80 ¥AY*U.P =
class Y,4Y 57,1 M.P=
Third class | 1.40-<2.70

>kL]‘): h,-‘\/ ’~,0~
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(Aldainy,1998)
Property Degree | Grading of Evaluation Upper middle Lower
Degree
Petrogrphic Yo *2.00 | First class- Highly Recommend 1.5 1.0 1
Properties *1.50 | Second class-Recommend Third class-
*1.00 | Accepted
Density Yo *2.00 | First class- Highly Recommend 1.50 1.50 1.00
*1.50 | Second class-Recommend Third class-
*1.00 | Accepted
Porosity Yo *2.00 | First class- Highly Recommend 1.00 1.00 1.50
*1.50 | Second class-Recommend Third class-
*1.00 | Accepted
Water Y, *1.00 | First class- Highly Recommend 1.00 1.00 0.75
absorption *0.75 | Second class-Recommend Third class-
*0.50 | Accepted
Modulus of Yo *2.00 | First class- Highly Recommend **2.0 1.50
Elasticity *1.50 | Second class-Recommend Third class- *EE]S
*1.00 | Accepted —
Modulus of Y, *1.00 | First class- Highly Recommend 1.00 1.00
Rigidity *0.75 | Second class-Recommend Third class-
*0.50 | Accepted EE—
Total Degree ** 7.5 ** 7.0 4.25
* % 7.0 *ok *7.0
Evaluation depending on table (4-8) Recomme | Accepted | unaccept
nd Recomm ed
end

* % *Qaturated  * *Dry state

(The Results Discussion to Facing stone Purposes)
Ghlie 8 Gl (ol 2V Jsie S gl aall jdia a8 zox) Wl o sl

* Grading of Degree

Chalail) () BY il Addlis 1-v

fon G oLl Sy Il any olsall 4 ot Alla 3 S oLl ) agsha il 45 il e ada
Gl ol saall aadl GIX Dl e dndalls ddlal alall an 0 (Ve e V,00V,4)
haball (gl saall il CBIA (Ve e V.06V, Y) Cinen Lo clull al e (5<8  jaaially
((V0) Jsas ¢ (V)) doas Ll (gl 2 mlla s 55
- claliiiuy) —¢

Cing) 5 cpm A ¢ anfpe(Y, 607, YY) G KU gl jaall ) iial 40K AEUSH a8 s gl i)
Gomd el W Tanfae (Y7 =Y, 7)) o Gl aaially il el sl il A 8
i JS) ESH gl aall ) sdaal AH QKIS @l g ¢ an/ae (Y00, M) e Dlalial
ol J Jualall gl jaadl a8 Ly
ad cin g 5 Lty %(£,£0-Y,171) Gn ESI gl jaall Haial Sl paliaiel] af s gl Y
ol el W %(T,90-),4Y) G G peatialy 3l ol aall eal ) (alaia)
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Sualal gomll mall jsaal Sl palaial) oS el o9,£0-£,A0) o culS  Dlalal
ol J SN (g )l pad) a5 Lain pd )

Laalusall o8 a5 Lain % ()2, 71=T,90) G KU el jaal) siial Al 0 dag) 5 -
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