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New Azimuthal Resistance Techniques in the Study of Fractures
of the Recent Deposition for Selected Sites near Mosul Dam

Mahmood Salman Al-Fadhel Marwan Mutib
Reservoir Engineering Dept. Petroleum & Refining Engineering Dept.
College of Petroleum and Mining Engineering
University of Mosul

ABSTRACT

The present study involves applying a new system by picking the apparent
resistivity values from the pseudo-tomography at seven depth's levels and nine
orientations with an angle of 20 ° around the mid central point of a 200 m array
lengths. The system, which is called the Azimuth Mutib and Al-Fadhel System
(AMAS), consists of three types of the electrode arrangement patterns, the first is the
Azimuthal Radial Resistance Technique (ARRT) for measurements of resistivity (pp1
& pp2), the second is the Azimuthal Forward Resistance Technique (AFRT) for
measurements of resistivity (ppo & ppz), and the third is the Backward Resistance
Technique (ABRT) for measurements of resistivity (ppo & pp1).

A new mechanism is used in this study that includes a series of calibration steps
of the electrode spacing intervals with the apparent depth’s levels and median of the
depth of investigation, due to the inability of picking the resistivity values of the true
depth's levels from electrical resistivity imaging because there is a wide spectral
gradient range of colors. As well, the absence of correlating the values of the depth's
levels with the electrode spacing in the RES2DINV software. Accordingly, three
values were determined for the missing apparent depth's levels with confirmation of
the accordant values of the eight levels of the tomography.

The data of the ART are represented using radial, forward and backward
techniques at four sites using polar graphs and Cartesian curves. According to the
mechanisms used in global and local studies and researches, the results are analyzed
and for determining the values and trends of the electrical anisotropy for Quaternary
deposits and the upper layers of Fatha Formation in the present study area.

The study displays a notable success in applying AMAS by matching between its
three mechanisms and deduced the presence of six directions for the strikes of tension
and shear fractures (primary and secondary) at two sites near the Mosul Dam
penetrating fluvial and alluvial deposits of the Quaternary age.

Keywords: Azimuth, Anisotropy, Dam, Mosul, Resistivity Imaging.
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Measurement Electrodes Measurement Electrodes
center (m) spacing (m) pa(€2.m) center (m) spacing (m) pa (Q.m)
-92.50 5.00 28.44 -45.00 10.00 31.32
-87.50 5.00 24.88 -40.00 10.00 35.84
-82.50 5.00 28.68 -35.00 10.00 35.71
-77.50 5.00 24.15 -30.00 10.00 32.98
-72.50 5.00 25.05 -25.00 10.00 33.97
-67.50 5.00 29.32 -20.00 10.00 37.40
-62.50 5.00 19.61 -15.00 10.00 17.59
-57.50 5.00 29.14 -10.00 10.00 16.99
-52.50 5.00 23.53 -5.00 10.00 229.00
-47.50 5.00 21.04 0.00 10.00 217.32
-42.50 5.00 24.41 5.00 10.00 102.79
-37.50 5.00 22.40 10.00 10.00 95.48
-32.50 5.00 21.74 15.00 10.00 210.74
-27.50 5.00 22.26 20.00 10.00 187.11
-22.50 5.00 22.41 25.00 10.00 179.06
-17.50 5.00 22.97 30.00 10.00 161.76
-12.50 5.00 24.28 35.00 10.00 130.81
-7.50 5.00 10.05 40.00 10.00 114.20
-2.50 5.00 242.82 45.00 10.00 124.64
2.50 5.00 89.87 50.00 10.00 110.04
7.50 5.00 217.74 55.00 10.00 96.72
12.50 5.00 176.85 60.00 10.00 100.19
17.50 5.00 182.09 65.00 10.00 83.87
22.50 5.00 142.63 70.00 10.00 64.06
27.50 5.00 119.23 75.00 10.00 58.51
32.50 5.00 98.66 80.00 10.00 57.54
37.50 5.00 68.87 85.00 10.00 56.40
42.50 5.00 69.24 -77.50 15.00 46.30
47.50 5.00 79.05 -72.50 15.00 43.88
52.50 5.00 58.94 -67.50 15.00 42.90
57.50 5.00 66.98 -62.50 15.00 43.69
62.50 5.00 54.99 -57.50 15.00 42.79
67.50 5.00 40.29 -52.50 15.00 43.53
72.50 5.00 37.24 -47.50 15.00 42.37
77.50 5.00 32.45 -42.50 15.00 44,51
82.50 5.00 34.38 -37.50 15.00 44.00
87.50 5.00 31.42 -32.50 15.00 43.92
92.50 5.00 31.79 -27.50 15.00 45.25
-85.00 10.00 39.23 -22.50 15.00 18.58
-80.00 10.00 36.67 -17.50 15.00 20.76
-75.00 10.00 38.01 -12.50 15.00 22.73
-70.00 10.00 36.09 -7.50 15.00 205.31
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-65.00 10.00 33.26 -2.50 15.00 189.17
-60.00 10.00 34.44 2.50 15.00 190.37
-55.00 10.00 38.14 7.50 15.00 92.42
-50.00 10.00 32.60 12.50 15.00 90.38
&R
Measurement Electrodes a(Q.m) Measurement Electrodes a(Q.m)
center (m) spacing (m) ' center (m) spacing (m) '
17.50 15.00 92.09 -30.00 30.00 22.42
22.50 15.00 212.21 -25.00 30.00 24.46
27.50 15.00 178.35 -20.00 30.00 26.93
32.50 15.00 160.37 -15.00 30.00 118.88
37.50 15.00 139.28 -10.00 30.00 115.39
42.50 15.00 131.55 -5.00 30.00 126.89
47.50 15.00 137.42 0.00 30.00 130.89
52.50 15.00 145.72 5.00 30.00 125.13
57.50 15.00 128.60 10.00 30.00 120.65
62.50 15.00 113.68 15.00 30.00 74.96
67.50 15.00 92.72 20.00 30.00 61.36
72.50 15.00 77.53 25.00 30.00 50.44
77.50 15.00 73.68 30.00 30.00 45.35
-70.00 20.00 49.06 35.00 30.00 42.38
-65.00 20.00 48.27 40.00 30.00 32.41
-60.00 20.00 50.02 45.00 30.00 12251
-55.00 20.00 47.15 50.00 30.00 116.34
-50.00 20.00 53.06 55.00 30.00 122.77
-45.00 20.00 50.53 -40.00 40.00 27.15
-40.00 20.00 49.30 -35.00 40.00 24.05
-35.00 20.00 52.18 -30.00 40.00 29.88
-30.00 20.00 19.00 -25.00 40.00 32.61
-25.00 20.00 20.72 -20.00 40.00 89.74
-20.00 20.00 23.85 -15.00 40.00 89.92
-10.00 20.00 173.95 -10.00 40.00 87.98
-5.00 20.00 167.15 -5.00 40.00 86.24
0.00 20.00 165.27 0.00 40.00 78.30
5.00 20.00 159.19 5.00 40.00 63.89
10.00 20.00 96.49 10.00 40.00 48.41
15.00 20.00 99.99 15.00 40.00 22.58
20.00 20.00 89.63 20.00 40.00 47.19
25.00 20.00 78.05 25.00 40.00 43.48
30.00 20.00 159.31 30.00 40.00 40.29
35.00 20.00 141.81 35.00 40.00 32.40
40.00 20.00 141.44 40.00 40.00 25.40
45.00 20.00 132.16 -25.00 50.00 66.40
50.00 20.00 149.87 -20.00 50.00 61.17




55.00 20.00 154.62 -15.00 50.00 58.90
60.00 20.00 135.08 -10.00 50.00 48.84
65.00 20.00 122.69 -5.00 50.00 46.00
70.00 20.00 97.56 0.00 50.00 35.95
-55.00 30.00 58.47 5.00 50.00 20.98
-50.00 30.00 55.88 25.00 50.00 36.56
-45.00 30.00 24.40 -10.00 60.00 29.76
-40.00 30.00 21.30 -5.00 60.00 16.57
-35.00 30.00 22.46

Jig Al (Measurement  centers) (sLall 3Shag (pa) dalall doaglaall ad salall Joand) o
Electrodes ) &l Jualsdl) L3y canjill Las)¥) L8] 380 (21) akadll adge (oo il
Loaglad) ad (e Ladgai (3) Jgaall yw (1) Jsaall o8 5)<0al) Ajallall Aokenll Cliginsall (SPacing
ostidl masdl) ehalsy aldlly Caxia ol sty éllyg S| (8 Adlall Ayl (335 (pa1&pa) Al
Gonll s giass s J35 1 1y 50,40,30,20,15,10,5 ddadll Jalsill (ARRS) alad¥) elasl
(Injection current electrode; 1) Ll oan ol 23505 (Apparent depth levels) (gall
Aaall SlalaVl (Ip1&1p2) @3y Gl (puball

AL A0 345 (SI) Gladd p30dll 3 (pa0&pat) ddaiilell ilull 2 3sa (4) Jsand) eda Loty
G5 bl cpaaladll oY) Ll i alsal (ABRS) (k) casliall o) sty Jualdlly Caxia
gy - laladyl L3l 15 50,40,30,20,10 Lilasall Joalsill dsiee iligias usedl (1D0&ID1)
5Ll (AFRS) (el alai¥) asbial sall 01 sty Joaldl) casia ALk 3k (5) Jsaal
Aol SlalaiyL S 8 155 50,40,30,20,10 Jalsing il sicss duwed] (pao&paz) dbailall ardll 3o
(I00&ID2) & @) Cpuldll HLall bl afgn ol

o) Jalilly e allas aladils Llall Ayl 8 20 gAY Laagliall ad dalisl) Y = 3gai 23 Jpaal
.(Sl) & wlalas) il (ARRS)

Injection Azimuth

Current 0° 20° 40° 60° 80° 100° 120° 140° 160°
Electrode Spacing

Ior | Io2 a(m) Par | Paz | Par | Paz [ Par | Paz [ Par |Paz | Par |Paz | Par [ Paz | Par [Paz | Par | Paz | Par | paz
10 | 5 5 242.82189.87 [241.4100.2 | 64.5 |12.9120.7 |26.1191.1 [17.7(78.1 |13.2189.2 |21.2]110.2 (21.8(83.6 |13.4
-20 | -10 10 229 (102.791237.2[121.8 [ 84.6 |20.9(130.1|30.5[116.6 |25.2 [103.1|22.8]117.132.2]146.1 |126.9]111.2 |22.6
-30 | -15 15 205.31]192.41 [213.5[106.9(95.1 |23.3|130.1|34.1[129.1 [31.4 {118.1|25.3127.3 |38.1]156.5 [30.7 [127.4 |27.1
-40 | -20 20 173.95]96.49 (178.4]103.9 [104.5 |24.1]139.8 (30.3 [133.9 |32.6 [121.9]30.2]126.9 [39.9(151.3 |35.3129.1 |28.7
-60 | -30 30 118.88( 74.76 [113.1(73.6 [100.3]27.1]131.1|26.1 [136.4 |29.3 |117.3 |32.3|117.6 |[36.5|136.8 [40.1|124.4 (29.4
-80 | -40 40 89.73147.18 [76.9 | 54.2 [71.1 123.2]93.1 |23.5156.7 [31.4 (119.1|31.1|121.3|31.3}120.8 [31.1(103.6 |28.5
-100 | -50 50 66.4 [36.55 |54.5 |35.2 (48.1 |8.3 [62.1 |20.1|88.4 [33.2|84.6 |22.2]107.1]26.1]106.3 |125.4|82.3 |24.6

@My Gald) Gawbiall Hlall s uﬁéy Hp1 & Ipy *
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Qeagall 2us o )i ailoal Aipaad) Cilacsill pu€ Al 3 3 alaiY) dagliall a0 ol

(ABRS) sl (alally Canie llas alasioly dlad) Ll 8 20 pUall dpaglaall a8 Lalail) 40V 73508 14 Joaal
(SI) & lalaz) Al

Injection Azimuth

Current 0° 20° 40° 60° 80° 100° 120° 140° 160°
Electrode ppacing

o | o a(m) Pao | Par | Pao | Par | Pao | Par | Pao | Par | Pa0 | Par | Pao | Par | Pao | Par [ Pao | Par | Pao | Par
-15 | -20 10 217.32] 229 (237 |237 B2.9(84.6 114.9[130.1110.8/116.6/30.9 [103.1[116.1[117.1[132.6[146.1[L04.3(111.2
-30 | -40 20 165.26(173.95[162.8178.4P5.5[104.5[120.3[139.8[121.7133.9/110.8 [121.9/122.1126.9 [130.3[151.3[117.9]129.1
-45 | -60 30 130.88[118.88( 118 [113.1P5.1[100.3[108.3[131.1[113.2[136.4[107.1117.3[107.1[117.6[111.1[136.8[104.6 (124.4
-60 | -80 40 78.29 189.73 |76.9 |76.9[73.7]71.1 [86.8 [93.1]94.4 [156.7(91.3 [119.1(91.3 [121.3]|91.2 [120.8|79.1 |124.4
-75 | -100 50 35.95| 66.4 |38.5(54.5(30.1{48.1(39.1|62.1| 57.9| 88.4|62.2 | 84.6 [ 62.2[107.1/ 80.8 |106.3 95.9 | 82.3

3y Sl peliall il ces uﬁé}n Hlpp& Ipg *

el Jualilly e Ul alaialy Lllall a5 240 p A Laagliall a8 Lol 4 3ga3 15 Jpaal
(Sl b Sllss) dnal (AFRS)

Injection Azimuth

Current 0° 20° 40° 60° 80° 100° 120° 140° 160°
Electrode ppacing

Ioo | Io a(m) Pao | Paz | Pao [ Paz | Pao [Paz | Pao | Paz | Pao | Paz | Pao | Paz | Pao [ Paz | a0 | Paz | Pao | paz
-15 | -10 10 217.321102.79| 237 |121.8(82.9 |20.9|114.9 (30.5]110.8 [25.2( 30.9 |22.8|116.1 [32.2]132.6 [26.9 [104.3]22.6
-30 | -20 20 165.26( 96.49 [162.8 |103.9 | 95.5 (24.1(120.330.3|121.7 |32.6/110.8 {30.2(122.1 {39.9(130.335.3 |117.9]28.7
-45 | -30 30 130.88|74.76 | 118 |73.6 [95.1 |27.1]108.3[26.1 {113.2]29.3107.1 |32.3]107.136.5(111.1 |40.1 |104.6(29.4
-60 | -40 40 78.29 |147.18 [ 76.9 | 54.2 [ 73.7 |23.2]186.8 [23.5]94.4 [31.4(91.3 |31.1|91.3 [31.3]91.2 |31.1(79.1 |28.5
-75 | 50 50 35.95|36.55(38.5(35.2|30.1|8.3]39.1({20.1| 57.9 [33.2| 62.2 |22.2| 62.2 | 26.1| 80.8 (25.4[ 95.9|24.6

Gy Galad) Gpabiall Hlall @ ol adga tlpg & Ipp *

Azimuthal ) cualasl o8 o8 (Resistivity picking mechanism) 2.1 oda cupl 23
Aaladl B Gl Gy kel QU adlse Jimd as (SiteS
Mean Resistance ) dslaall daslall 4l ol Jia ) Rp2s Roo,RD1 asd lea o3
Watson and Barker, ) @iy ey dulie 4l Alald JS 85 clalany) 488l (Percentage; MRP
(6) Jsand) pim gy LSy dualas¥) Aoy gl adaliall (21 aBY) adlsa) S Jia (Al cpadsally (1999
Adlal) dubal 385 SH adsall difdal Clala¥l dgunall Adseal) dasliall G il 73908 Jiar (53




(SI) Adlad) Zad 3l il 2a) b (5 aUal) oall Ciligicen dmsed Alanall daglial) Canst ol 3905 16 Jpanl

Spacing 5m 10m 15m 20m 30m 40 m 50 m

Azimuth RDl RDZ RDO RDl RDZ RDO RDI RDZ RDO RDl RDZ RDO RDI RDZ RDO RDl RDZ RDO RDl RDZ RDO

0° 185.166.8|75.9|87.6(70.8192.8 (98.3|77.5|87.9 (106.1) 80.6 (104.2]101.4| 91.3 {101.5/101.3(103.1) 96.7 |103.7({101.3) 96.0

20° |81.1]56.7(68.9(95.1]76.2(92.6 [108.3] 77.9(93.1 [112.2] 91.8 |107.4(112.0| 94.2 |114.0(111.7]| 94.1 ]102.0{109.2| 99.7 | 93.9

40° [82.371.9]77.1(96.1|76.5]96.9 (108.8] 80.3 | 94.5 [115.0{109.1)103.0[113.3( 98.2 |109.6]115.4( 91.1 |102.1]109.0{101.7| 95.9

60° [109.9(78.4(94.1(106.5(92.4(99.9 [113.3]| 83.7 | 98.5 |114.8| 84.0 | 98.4 ]101.4] 96.5|100.4/103.6| 98.7 | 93.399.7 |101.7| 93.4

80° [117.5/99.8(108.6/111.6/106.9(101.5[106.3]117.3{111.8{100.3) 98.4 |104.0(105.4| 98.6 | 95.2 (94.4 |110.1) 99.9(91.7 | 99.4 1 92.9

100° 99.4 [170.3]134.8{109.7|162.0{120.8(102.5(137.4{119.9( 93.2 [103.6{104.5({95.6 [106.8| 97.4 |92.4 |103.8|101.4| 94.8 | 93.7 1 99.2

120° [139.3]199.9(169.6/112.3|143.3|111.3| 92.9 (129.1]111.0{ 92.8 |103.2 91.9 {92.5 | 93.2 [ 95.9 |93.4 | 92.9 1103.7| 90.7 { 89.7 |105.0

140° |98.7 [87.9(93.3194.4]99.5(97.8 | 85.9]100.8{ 93.4 | 82.1 ]1107.9( 94.4 [90.0 |115.7{ 93.6 [92.9 |1104.1]100.8{ 95.8 | 99.8 [110.8

160° |[86.968.7(77.8(86.4(73.6(86.4 (83.1(96.4(89.8 [82.5(117.5[91.6 |86.9 |102.1] 93.6 |96.9 |105.2| 96.1 |102.6]| 99.6 |110.6

180° |85.1(66.8(75.9|87.6|70.8(92.8|98.3|77.5(87.9|106.1| 80.6 (104.2|101.4] 91.3 [101.5/101.3]103.1{ 96.7 |103.7101.3{ 96.0

200° |81.1(56.7(68.9|95.1|76.2(92.6 |108.3| 77.9(93.1 |112.2| 91.8 (107.4|112.0]| 94.2 [114.0|111.7] 94.1 {102.0]109.2] 99.7 [ 93.9

220° |82.3|71.9|77.1(96.1(76.5(96.9 (108.8(80.3 [ 94.5 [115.0{109.1{103.0{113.3| 98.2 [109.6[115.4| 91.1 |102.1/109.0]101.7] 95.9

240° [109.9]78.4(94.1]106.592.4{99.9 |1113.3(83.7 | 98.5 |114.8( 84.0 | 98.4 (101.4] 96.5 [100.4{103.6]| 98.7 [ 93.399.7 [101.7] 93.4

260° ]117.5[99.8 [108.6/111.6|106.9(101.5|106.3]|117.3(111.8/100.3| 98.4 (104.0/105.4] 98.6 [ 95.2 |94.4 |1110.1{ 99.9 91.7 | 99.4 [ 92.9

280° [99.4 1170.3(134.8|109.7|162.0{120.8|102.5(137.4)119.9( 93.2 |103.6/104.5{95.6 |106.8( 97.4 |92.4 [103.8|101.4] 94.8 [ 93.7|99.2

300° [139.3]199.9|169.6(112.3)143.3|111.3( 92.9|129.1J111.0( 92.8 |103.2] 91.9 {92.5 | 93.295.9 [93.4 | 92.9|103.7 90.7 | 89.7 |105.0

320° (98.7 [87.9(93.3[94.4]99.5]97.8 |85.9]100.8] 93.4 | 82.1|107.9) 94.4 190.0 |115.7) 93.6 [92.9 |104.1]100.8] 95.8 [ 99.8 [110.8

340° |86.9|68.7|77.8|86.4(73.6|86.4 (83.1]96.489.8 [82.5]117.5(91.6 |86.9 [102.1] 93.6 [96.9 [105.2] 96.1 [102.6] 99.6 [110.6

Clginss Arps o o) Lty Al sl 558 3 EXCel gy aliiul a3

(Plots and Graphs) cilaidly cialddl ey duis Waladl e Ll (1135 50,40,30,20,15,10,5)
i (6) Jsaally - uluia) cpadsd (A5 ala¥ly eladll) ALatV) agliall masdll il plitinly
8 Lahall algal A ygiall Ll A8S Crontial a5 (SH) dahl) pige 8 Ailadl SLLa L g 7z 39
Laala¥) A<l cldaladlly (Azimuthal  Polar  Plots;  APP) dualas¥) Akl cilamiall au)
Aohdly Zaallall Ginally ciluhall 4 dexieall LI 63 (Azimuthal Cartesian Graphs; ACG)

gt

Basal) dalaly) dagliad clfdl Gubi) adige -
:(S1) Ja¥) adgal

dge L) gy Jcaldlly i Al dl by (635)LS0 Jofiatll Laogas (6) Uil sy
G sV rrend) (g5insall (3,0,C-6) ISl (o LS .(ABRS) 44l (AFRS) 4415 (ARRS)
Laglial) ot cilvinial Cilae EDUS jsels cAisliall LD il gul) sy Uil 5 dydadl) Alaldl) iy
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ALY s3d) 3,0 3 ((Compatible phases) _lsLY!) 4ilic (Percentage resistances curves)
AU Gla gl & (High and low amplitude) diklgs ddle e 3589 020°/220°

SlS La Y sladl Jadl sels ae 020°/200° olsie sl (de,f-7) IS aw LS
& e WS 2,56 )l (M) slY) el (300%) 35S 4x (Anisotropy Direction; A.D.)
(7) Jsxd

Sl b lally eleVly o ledll DA Lalaiy) s pasal Lgilalasly 3l yeSl BLU CDlalaa o 17 Joanl

LAl A jall (38
a(m) AR A.D. AF A.D. A A.D.
020°/200°
5 2.36 020°/200° 2.56 060°/240° 2.13 020°/200°
120°/300°
020°/200°
10 2.04 020°/200° 2.05 060°/240° 1.68 020°/200°
120°/300°
020°/200°
15 1.82 020°/200° 1.97 060°/240° 1.65 020°/200°
120°/300°
020°/200°
20 1.69 020°/200° 1.70 060°/240° 1.31 -
120°/300°
o o 000°/180°
30 1.43 000°/180 1.43 140°/320° 1.17 -
o o 020°/200° _
40 1.51 020°/200 1.33 080°/260° 1.31
° ° 080°/260°
50 1.79 000°/180 1.96 120°/300° 1.65 -

¢ .120°/300°, 060°/240° (3pshaa Cila) SLaeSl AL Gaalas) agag aadly LS

& (6) JSal Glawiye 8 cllabially lasidl (Cumulative  overlapping) S Sl e (g)2

ol ek LSy odbel loyeSl JSLDU adjing (3 e L)l el Jas ) Aadacdl 4530 a0
(8 JSal) Auh) diliie i (glaall abidl

clanidl gayally (ggdall Caypaail) alind 1350 155 10 cusiall (a,b,c,d €,f-6) JIKEY) Ll
AL lake alid) e Gl (Saiy Los agl dnal) ard (il pe 4030\Slg A ladl) il Labaa g
1,97 (M AF dad Jeail Slyes)

Gyl dala il pre Olaadiié (a,b,c,d e, f-7JCEYY) )50 305 20 olniead) Ligiwall Ll

(C6) IS 3 Jaadly LaS L ila]) LotV dasliall prase o ) Dlaacaly cillabilly cilin il

a5l (B-7) JSaN 6 LS o) alasY) dagliall sy (AB=1.31) 1yie 20 heal) (gsianall

sladl dpng ate Jiay cllabally cilimiall (s oI @Y1 s i Le ) @) L (Ae=1.43) e 30
e 20 Alalill oY) alatV) medl & 170 0 desi Al 4n iy LSl LD mealy
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s oladl yydas 130 405 30,20 (gallall asll il ALaY ] pesall 3 ibed) J3loiaty aly
el LD sl b il 138 (goms o oSty i 50 pdaall (ggindl o3 120°/300° ldes
o) o3 iy (MRS alsall 138 i (8 USE) (licall plidl g Aatd) (oSl sl

A Ayl 8 2 pgil) Claleadl) Gl 18 J<a)

:(SH) G adgad
laaly Lol ala) aLai¥) masdll 8 130 15,10,5 duanll clsicadll (b,6-9) JISEY) a3
Ol Y cpalanly dpdadll cildakalally 403,180 cilisiall (Best  Anisotropic Direction; B.A.D)

(8) doxnl 4 tme WS Jigil) Je 1.25,1.34, 1.72 aylsie AF ai 160°/340°,020°/200° Lea

ela¥ly oo bl DY daalady) Cilagall clalas¥) Juzily Aljesl JELad) cdlalas aid 18 Jyaal
Al Ayl 389 SIS alally

a(m) AR A.D AF B.A.D A8 A.D

020°/200°

5 1.55 - 1.72 160°/340° 1.44 -
020°/200°

10 1.32 - 1.34 160°/340° 1.16 -
020°/200°

15 1.25 - 1.25 160°/340° 1.17 -
000°/180°

20 1.19 - 1.14 100°/280° 1.13 -

30 1.13 - 1.11 000°/180° 1.12 -

40 1.07 - 1.08 080°/260° 1.08 -

50 1.08 - 1.08 080°/260° 1.09 -

Alin Gl L350 liniadl sl aie gl (gAY L)V bl (8 a2 Lo ) il
LSSl BLU Jalae a5 3Dl ae il Y lalat) (gl zoang pre i Al duliia okl
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Percentage Resistance
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