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5(3) 5 (2) JEEY) 00 ad e 4l Loy Aiall A Galss
e Jgeanll & ey (RMRD) e axtl el poiall il 25 (4)

A7) Jsal) & znge 54 LS cAlaas JSI RMRD(1989) o

o8 (3) Jsaall zmagss «(ISRM, 1985) Wby Wghal & lls
A ISl S (27.9) ) (7.61) o= a8l 25555 (UCS)
& LS (RQD)s (V) dsanall Juslill 2e (o d8kal) olasiad)
: (Palmstrom, 2005) (RQD) e aluwal (7) adalaall
RQD =110-2.5 (V) ceveeureenne (7)
Aaid gl jiig «(%78.33) L (%93.68) e ol lly
mm) A (459.55mm) (e clelsi¥) aseal aclall laugic

.(DIPV-6.008) gealis aladiuls 4yjduall cifjaaiall Sl Jalal) @il 12 Jga

ggieall GYRY) Sl BY 5 S ) e D
O sSall laadll Plane sliding, Wedge Sliding, Flexural Toppling, Direct Toppling, Jile Ll
Formation  Stations failure probability, failure probability, failure probability,  failure probability, i
and trend and trend and trend and trend
1 140°, 160° 228° e e e
2 30° 74° e e e
. 3 e 9%6° 0 e e e
EENE]
4 e 203° e 155° e
5 108° 175° e e s
6 120° 150° e 110°,150° 210°
Al dddaie il (UCS) ganall s Ahaliiaiy) daglial) dady Akl Jas and gilii :3 Jgan
oSl idandl
- b w F(Kn)  F(Mn) A f De? (m?) IS IS s0) ucs*

Formation  Stations  (mm) (mm)

1 110.7 50.8 2.05 0.0021  5623.6 1.267 0.007 0.286 0.363 7.616
2 110.5 30.7 1.8 0.0018 33924 1.131 0.004 0.417 0.471 9.893
e 3 110.6 60.4 7.73 0.0077  6680.2 1.317  0.0085 0.908 11966  25.128
4 80.6 50.2 5.54 0.0055  4046.1 1.176  0.0051 1.0748  1.2649  26.562
5 120.2 62 9.35 0.0094  7452.4 1.350 0.009 0.985 1.330 27.925
6 110.2 55.2 7.9 0.0079 6083  1.290 0.008 1.019 1.315 27.615

* UCS: Unconfined compressive strength

(1) b Aasall oLl Jirag (RQD) (IV) anall Jualsill a3 :4 Jgsa

Set spacing and frequency

Discontinu!ties (Joints Spacing (m) Avgrage Average
and Bedding plane) i Max spacing (m) frequency
Bedding plane (So) 0.05 0.70 0.375 2.6

J1) 0.2 1.2 0.7 1.428
J2) 0.20 0.60 0.4 25
Jv=X Frequencies (Joints/m?)
6.528
RQD =93.68

Average frequency of all discontinuities =Jv/3

2.176

Average frequency of all discontinuities (m) = (1 / Average frequency)
459.55mm

) Aidaie cillane puead cle sl L) Juag (RQD) Lgduall ga dale (JV) arall Jualsill a5 35 Jgan

Average
. . Jv spacing of all
Formation  Stations (Joint/m3) RQD discontinuities
(m)
1 6.528 93.68 0.45
2 9.260 86.838 0.324
iad 3 10.302 84.245 0.2912
4 7.8023 90.495 0.384
5 10.434 83.915 0.287
6 12.666 78.335 0.236
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Lclasal) (_.13 (RMR) 3:1);..411 ANl Chuag 16 Jgs

Formation  Stations Uniaxial compressive RQD Average spacing of all Condition of Groundwater
strength (UCS)(MPa) discontinuities (m) discontinuities condition

Persistence <1m,
separation > 5,
Smooth,
no infilling,
slightly
weathered.
Persistence <1 m,
separation > 5,
Smooth,
no infilling,
slightly
weathered.
Persistence <1 m,
separation >
5mm,

3 25.1288 84.245 0.2912 Smooth, Wet
no infilling,
Moderately
weathered.
Persistence < 3-
Aan 10 m,
separation <
0.1mm,
Smooth,
no infilling,
slightly
weathered.
Persistence < 3-
10 m,
separation <
0.1mm,
Smooth,
no infilling,
slightly
weathered.
Persistence <1m,
separation > 5,
Smooth,
no infilling,
slightly
weathered.

1 7.616 93.68 0.45

2 9.893 86.838 0.324 Wet

4 26.56 90.495 0.384 Wet

5 27.925 83.915 0.287 Wet

6 27.615 78.335 0.236

Al dikia cilhas 8 4 dual) Jislt RMRD(1989) ady (RMR) Jsdual) ALS clalas ciuagi 17 Jgia
Rating of parameters

niaxial Aver in RMR
Uniaxial erage space Ground b

compressive all Condition of (1989)
strength (UCS) RQD water

Formation
Stations

Discontinuities discontinuities

57.6
53.5
53.5
57.7
56.6
58.6

1.7 19 11.9 18
1.3 16.5 10.7 18
3.2 17 10.3 16
3.3 18.2 10.2 19
3.5 16.9 10.2 19
35 15.6 9.5 23

EIENIEN] BN ENT BN

OO W|N| -
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(SMRT00I) zealizs alaiialy dladial) (SMR) Jasiall 45 Cigiua il :8 Jgaall
e g (l

3 s 2
- [<5} 5
2 2 s 5 8 i 2 22
2 % a4 ® a - o~ 3] < o > S z
@ g g3 n 3 o
wn ©
L
PS  140° 015 1 25 0 -3.75 53 111/ Pasta
1 030°/90° 57.6 PS  160° 015 1 25 0 3.75 53 111/ Pasta
WS 228° 07 1 25 0 175 40 IV/ Unsta
o PS  30° 1 1 50 0 50 3 V/CUnsta
2 030°/90 85 s e o015 1 -50 0 75 46 111/ Pasta
3 150°/90° 535 WS 96° 0.5 0.85 -60 0 7.65 45 111/ Pasta
4 soelo0r 577 WS 208 015 1 -6 0 -0.9 56 I/ Pasta
DT 155° 085 1 0 0 0 57 111/ Pasta
o PS  108° 07 1 6 0 42 52 111/ Pasta
5 120°/84° 566 —pe—7ee 015 1 " 0 0.9 55 Il / Pasta
PS  120° 1 1 25 0 25 33 IV/ Unsta
WS 150° 015 1 -60 0 9 49 111/ Pasta
6 120°/90° 586 DT 150° 015 1 25 0 3.75 54 111/ Pasta
DT 110° 0.7 015 -60 0 6.3 52 11/ Pasta
OT 150° 015 1 25 0 3.75 54 111/ Pasta

Where: PS=Planar sliding, WS=Wedge sliding, FT=Flexural toppling, DT=Direct toppling, F1, F2andF3 are adjustment
factors of SMR, Sta=Stable, Pasta=Partially stable, Unsta=Unstable, Cunsta=Completely unstable.

(SMRTO0l) galips alaiiuls aiunal) (CSMR) ad quilti 9 Jgand

< 2 - o E
g = s =z 3§ R : 2
= B p=} —~ =
2 & = <3 2 2z 7 &

7 = S
PS 140° 0.20115 1 -25.6526 0 -5.16 52 111/ Pasta
1 030°/90° 57.6 PS 160° 0.16411 1 -25.716 0 -4.2202 53 111/ Pasta
WS 228° 0.60812 1 -25.3434 0 -15.4118 42 111/ Pasta

j v
5 030°/90° 535 PS 30 0.99721 0.9925 -56.8459 0 -562618 0 /CUnsta

WS 74° 0.22252 0.99113 -57.7073 0 -12.7272 40 1V/ Unsta
3 150°/90° 535 WS 96° 0.19053 0.87884 -59.6155 0 -9.9825 43 111/ Pasta
500 WS 203° 0.31093 1 -4.0731 0 -1.2664 56 111/ Pasta
4 130°/90 3717 DT 155° 0.93846 1 -0.62322 0 -0.5848 57 111/ Pasta
5 120°/34° 56.6 PS 108° 0.79939 0.9956 -3.1541 0 -2.5103 54 111/ Pasta
) WS 175° 0.24666 0.9956 -3.1541 0 -0.77458 55 111/ Pasta
PS 120° 0.99721 0.9956 -30 0 -29.7646 28 1V/ Unsta
WS 150° 0.32541 0.9343 -59.5446 0 -18.1035 40 1V/ Unsta
6 120°/90° 58.6 _ DT 150° 0.32541 1 -25.7133 0 -8.364 50 111 / Pasta
DT 110° 0.84995 0.15896 -59.7878 0 -8.0779 50 111/ Pasta
Ji 150° 0.1466 1 -25.716 6 -3.7751 54 111/ Pasta

Where: PS=Planar sliding, WS=Wedge sliding, FT=Flexural toppling, DT=Direct toppling, F1, F2andF3 are adjustment
factors of SMR, Sta=Stable, Pasta=Partially stable, Unsta=Unstable, Cunsta=Completely unstable.

A clia B ahas e (RMRD) dad Gles

«laadll S 3 (SMR) sl padnies dadl) o2 s« ysiall
SMRT00I ) geliydl Da (e sl o3 (F2, F3, F1) 2 s
el ) G Jaalgill il slas) e lalaiel @llyg (V205
gl il of Lasg  nill g dna e acias (F4) dad s

(0) ia A 4 ol (A< Pl 3ok o isll (e
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& cclbad e b Aal) il Ay il
(Romana, 1985) 1 (SMR) jasiall dbS Cayieat plai alus
Tomasetal., ) I (CSMR) jciwuall jasiall A5 Cauieas allaig
(SMRTool Vv205) zelip asladad Gl e (2007
Opeldas e (gging malind) of Cus ((Riquelme et al., 2014)
Syiaal) janiall A Llaig (SMR) Jemiiall aniall AES 2Usi Laa
.(CSMR)
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Abstract

Makhul anticline is about 58 km long in the northeast of Tikrit City, where six slope site stations within the Fatha Formation
are selected for this investigation. Kinematic analysis and the slope mass classification system are used to search and analyze
the potential level of stability by applying two packages (DIPS v6.008 and SMRTool v205). Based on the kinematic analysis
using the DIPS v6.008 system, it is found that plane sliding occurs at stations (1, 2, 5, and 6), wedge sliding occurs at all
stations, direct toppling occurs at stations (4 and 6), and oblique toppling occurs at station (6) that is considered the least
frequent type of failure in the study area. As for estimating the mass of the slope according to the results of the separate SMR-
Tool program and the continuous CSMR program, it is shown that the worst case of flat slide is at station (3), which is
completely unstable and falls within the fifth category (V) with a failure rate of 0.9. The unstable stations are the plane sliding
at station (6) and the wedge sliding at station (1), and both are within the fourth category (1V) with a failure rate of 0.6, whereas
the partially stable stations are the plane sliding at station (1) and the wedge sliding at stations (2, 3, 4, 5, and 6), the direct
toppling at stations (4 and 6), and the oblique toppling at station (6), which fall within the third category (I11) with a failure
rate of 0.4.
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