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Zone Formation Specimen No. Age
Koppeh Chehel Kaman RL3 Paleocene
Dagh Pesteligh RL101 Paleocene
Kalat RL4 Maastrichtian
Neyzar RL100 Maastrichtian
Aitamir Upper Aptian-Middle
RL1 .
Cenomanian
Sarcheshmeh Upper Barremian-Middle
RL6 .
Aptian
Tirgan RL7, RL8, RL9, RL16, RL17, RL18, RL19 Barremian-Aptian
Shurijeh RL103 Upper Jurassic-Lower
Cretaceous
Mozduran RL2, RL5, RL11 Upper Jurassic
Central Qaleh Dokhtar RL12 Callovian-Kimmeridgian
Iran Esfandiar RL14 Tithonian
Jamal RL13, RL15 Early Gzhelian-Asselian
Zagros Asmari RL20, RL21, RL24, RL25, RL26, RL27, RL28, Oligo-Myocene

RL29, RL32, RL33, RL34, RL35, RL39, RL40
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Rock code Class Petrography Rock code Class Petrography
RL11 1A Mudstone RL 100 2 Sandy Limestone
RL12 1A Wackestone RL2 3A Dolomitic Limestone
RL13 1A Wackestone RL5 3A Dolostone

RL15 1A Framestone RL20 3A Dolomitic Limestone
RL17 1A Mudstone RL21 3A Dolomitic Limestone
RL1 1BM Rudstone RL29 3A Dolostone

RL7 1BM Packstone RL32 3A Dolomitic Limestone
RL9 1BM Packstone RL39 3A Dolomitic Limestone
RL14 1BM Floatstone RL24 3B Dolo Mudstone
RL16 1BM Packstone RL25 3B Dolo Mudstone

RL6 1BS Grainstone RL26 3B Dolo Mudstone

RL8 1BS Grainstone RL27 3B Dolo Mudstone
RL18 1BS Grainstone RL28 3B Dolo Mudstone
RL19 1BS Grainstone RL33 3B Dolo Mudstone

RL3 2 Sandy Limestone RL34 3B Dolo Mudstone

RL4 2 Sandy Limestone RL35 3B Dolo Mudstone

RL 103 2 Sandy Limestone RL40 3B Dolo Mudstone

RL 101 2 Sandy Limestone

Micrite
B

Sparit:
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?ggle( Micrite Sparite Grain
RL11 97.00 3.00 0.00
RL12 59.87 8.41 31.72
RL13 58.38 9.83 31.79
RL15 96.00 4.00 0.00
RL17  100.00 0.00 0.00
RL1 54.79 15.24 29.98
RL7 41.38 3.00 55.62
RL9 39.85 12.56 47.59
RL14 57.83 2.00 40.17
RL16 31.14 7.83 61.03
RL6 5.17 26.58 68.25
RL8 3.50 29.50 67.00
RL18 14.24 25.81 59.95
RL19 11.07 32.40 56.53
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Std.

Min. Max. Range Mean Error of gtedv.iation Variance
Mean

Dry S-Wave velocity (Kms) 1.392 4.451 3.059 2.869 0.130 0.772 0.595
Dry P-Wave velocity (Km/s) 2477 6.544 4.067 5.254 0.171 1.010 1.020
Saturated P-Wave velocity (Km/s) ~ 2.858 6.390 3.532 5.352 0.154 0.910 0.829
Porosity % 14 26.3 24.9 6.8 1.0 6.1 36.8
Electrical resistivity (©.m) 2045621 20879598 18833.977 5344882 730 4321 18672478
Dry density (gr/icm3) 1.89 2.73 0.84 2.52 0.04 0.22 0.05
Water Absorption % 05 13.1 1256 3.0 05 3.0 9.1
Schmidt rebound number 23 57 33 40 1 6 40
?I\;I%:)‘"”t load strength index 0.353 2.806 2.453 1.539 0.111 0.655 0.430
Saturated Point load strength 0.128 2.643 2,515 1.298 0.100 0.593 0.352
index (MPa)
Dry tensile strength (MPa) 1.149 10.910 9.761 5.246 0.415 2.453 6.019
Saturated tensile strength (MPa) 0.442 11171 10720 4441 0.374 2210 4.883
Dry static Young’s modulus (GPa) 3.762 18.431 14.669 9.883 0.708 4.005 16.044
(Sgg‘gt"d static Young’s modulus 5 g5, 32106 29275  11.092 1.243 6.920 47.882
Dry uniaxial comprehensive 6320 130426 124106 59900 5872 33216 1103.320
strength (MPa)
Saturated uniaxial comprehensive 5oy 455309 145770 57779 6.506 36223 1312137

strength (MPa)

820 FSuSs jarls o sl odd (glueslel Sladisai 5l (galaws ¥ K2

(Dahl etal., 2012) S20 SuSs uns ilesl 5l Soled pled & K

Jaw crusher

Opening is set to the

Impact weight
14 kg
|

mean value of the
sieve interval j
l (i.e. 13.6 mm fraction) 1‘
Height
Material >16 mm 20x 25 gm
used for testing avera
of density ( oe)
[]16.0mm
Flakiness is measured
by the rectangular
sieves 11.2 and
» 8.0 mm
—
[J11.2mm 500 - density

l 0 11.2mm

szo"‘@ %

Sample weight =

& 265
Y

(9)
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_ 0.72 i
Bs =(0c-0)™" (Yarali and Soyer, 2011) V)
B 010'84E0'51 ( ) 5 So Y é)ud g;ﬂju.a ‘45:“:5 Qw)u.a Q‘J:-"
= A
6 0.21
Gc (Nejati and Moosavi, 2017) Cos il e & o lsems Loy ot
> 0.807 ) DLEN L;d wﬂh{\.ﬁéﬂ‘ e e J'{i) W
B, =S CY) : il pdises law g ol & :
- - s O Ses ol &l Lasl gy )
S (TAY O, 5 515 ,30) o o RS eTs
_ i i | N <. é oy
B; =S20  (Blindheim and Bruland, 1998)  (\*) i & o
s 5 820 Suss w bl 5l ol =l B, =2¢ )
- Tt Hucka and Das, 1974
0 J}J>- B e u:ibe.a .]a.wj.v ol &Sl L}Sw e —0O ( ucka and Das, 19 )
B,=———+ (£)
Ll oS e g %c T O (Hucka and Das, 1974)
B, — O .0, - ()
2 (Altindag, 2002)
Min. Max. Range  Mean Std. Error of Mean  Std. Deviation  Variance
S20pry (%) 116 59.4 47.8 23.6 1.8 105 110.6
S20s,t (%) 74 73.1 65.7 24.3 25 145 210.7
Biory 2.175  25.525 23.350 12.481 1.237 6.995 48.932
Bisat 0.763 48.992  48.229  13.603 1.770 9.858 97.175
Baoory 0.370 0.925 0.555 0.789 0.025 0.143 0.020
Bosat 0.135 0.960 1.095 0.765 0.041 0.226 0.051
Bspry 7.079 527.934 520.855 166.624 20.529 116.127 13485.524
Basar 4630 524.029 519.399 141.640 20.021 111.471 12425.726
Bapry 2.661 22977 20.316 12.040 0.836 4,728 22.356
Basat 2152  22.892 20.740 11.009 0.826 4.597 21.134
Bsory 6.741 150.314 143,573 60.837 5.794 32.779 1074.436
Bssat 4965 149,512 144547 53.372 5.577 31.049 964.031
Beory 1686  9.470 7.784 5.513 0.357 2.018 4.072
Beésat 1.886 9.948 8.062 5.291 0.335 1.865 3.479
Bory 2995 22821 19.826 12.202 0.953 5.389 29.040
B7sat 1.748  25.198 23.450 12.454 1.163 6.476 41.939
Cou g @UA Y

03 3y ge ooy S e Gl il S gl et g
s S5 s elimel XRD bl 1 e ses
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Model Number

S20 Sat
Model Number

251029
30to 31
32

331038
391042
43 t0 49

Class S20 Dry
1A 1

1BM 2t03
1BS 4

2 5t0 13
3A 1410 19
3B 20to 24

A

foavssrnane

s iBBUEESEBBEE

12 3 H2 O Sodium Calcium Atminum Silicate Hydroxide Hydrate Montmerilonite

Eosysaneng

38388338883
{

= =
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RN
p-
Mode o 5 P- Mode o 5 RMS
Predictive model R RMSE Predictive model R Valu
| Value E
e
1 y =-0.142 ocpy + 32.628 9550 0.004 09260 25 y = 45,613 g 586 TS50%at 92.16 0.010 0.0800
2 y = 3.5927 Vg + 4.9053 76.92 0.049 12010 26 y = 33.441¢ 0008 ocsat 9150 0.011 0.0830
3 y = 26.31 Micrite®* 86.90 0.021 0.0490 27 y = 46.222 ¢ 0-21701Sat 91.20 0.011 0.0840
5976 y = 16.99 In(Micrite) +
4 y = 5.9678 Grain™ 99.70 0.002 0.0150 28 24761 94.70 0.005 1.2810
5 y = 315.72 Vppy, W% 90.40 0013 02410 29 y =-152.13 Sparite + 29.665  99.40 0.003  0.4850
=-0.3902 By, + 13.433
6 y = 8.3613 g-14%1 97.60 0.002 0.1210 30 Y e 93.06 0.070 2.2520
Bisa - 92.364
=-0.7807 Byg,” + 25.646
7 y = 8.7173 0B WA 97.80 0001 01160 31 Y e 9272 0.072 2.2900
B,y - 185.98
y = 2747.3 (Grain)? - 3466.7
8 y=-34.18 In(lssopry) + 39.81 8140 0.036 9.8760 32 ) 99.30 0.085 0.6080
(Grain) + 1101.9
9 y=-17.94In(Bspy) + 11652 9040 0.013 7.0820 33 y = 764.01e 072 VP 89.20 0.016 0.3120
10 y=-35.881In(Bspy) + 116.52 9040 0.013 7.0820 34 y = 5.2014n - 0.6668 96,50 0.003 5.2590
11 y=-24.92In(Bspyy) + 128.96 9040 0.013 7.0820 35 y=4¢e5¥2rd 108 87.00 0.021 0.3410
12 y=2522.8 ccpry 0 9540 0.004 0.1660 36 y=12.233 W.A. +0.9197 96.30 0.003 5.4540
13 y =-33.98 In(otpy) + 79.725  80.80 0.038  10.0390 37 y = -26.86 In(lgsosy) +28.332 8750 0.019 9.9980
y =273.11 Bypy,’ - 425.94
14 93.80 0.016 3.1770 38 y = -26.82 In(otsy) + 59.707  87.30 0.020 10.078
Baory + 186.48
=0.0011 B3p,? - 0.3601 =221.73 Bys,’ - 320.18
15 y o 9200 0022 35930 39 Y 25t 9550 0.044 3.0030
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=0.316 Bypn” - 7.3998 =0.0011 Bjs,” - 0.3559
16 y g 99.60 0.000 07680 40 Y st 9650 0.036 2.6850
Bupry + 61.103 Basat + 39.551
=0.0096 Bp,? - 1.1406 =0.2963 B, - 6.8666
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Bspry + 49.67 Busx + 55.058
y =0.0103 ocpyy” - 1.0804 y = 0.0091 Bgs,” - 1.0913
18 89.60 0.034 41270 42 99.40 0.006 1.0770
GCpry + 47.722 Bssy + 45.462
19 y = -1.9202 Ep,, + 48.276 76.90 0.022 53050 43 y = -66.38 In(Vs) + 94.198 7430 0.003 10.246
20 y =-40.26 In(Vs) + 65.326 7230 0.004 65470 44 y =-86.72 In(Vpsy) + 16151  86.80 0.000 7.3450
21 y =-49.92 In(Vppyy) + 103.6 80.10 0.001 55530 45 y = 2.6558 n - 2.7569 77.00 0.002 9.7020
22 y=1.6182n + 6.4389 7550 0.002 6.1570 46 y = 4.9843 W.A. + 3.0374 77.60 0.002 9.5710
23 y = 3.0506 W.A. + 9.9035 76.80 0.002 59900 47 y = -63.01 In(RN) + 263.41 70.00 0.005 11.067
24 y = -38.69 In(RN) + 169.74 70.00 0.005 6.8430 48 y =-18.62 In(lg5osy) + 30.937 80.00 0.001 9.0460
=1.09 otsy’ - 17.0010tgy +
49 Y s 7 8990 0001 6.9590
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