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Stability study of rock slopes
on the northeastern flank of the Duhok anticline/northern Iraq
Sura Khalid Jassim' and  Assistant Professor Dr. Mohammed Rashid Abboud ?
1. Employee at the Iraqgi Ministry of Oil.
2. Department of Applied Earth Sciences, College of Science, Tikrit University.

Abstract :

The study aims to evaluate the stability of rock slopes on the northeastern limb of the
Duhok anticline. The study included (4) stations, all of which are located within the Pilaspi For-
mation. The study included a field survey of the area and included the attitude of slopes and
potential future failure such as: rockfall, direct toppling, flexural toppling, wedge sliding, and
plane sliding. The attitude of discontinuities and their conditions (persistence, infilling materi-
als, aperture, weathering, and degree of roughness) were studied. The office work included the
kinetic analysis program using the (Dips-v6.008) program; and slope mass classification (SMR)
using the SMRTool-v205 program to analyze the potential degree of stability using laboratory
and field data for the stations that were studied. The kinematic analysis program Dips-v6.008
showed that plane sliding and wedge sliding can occur at stations (2, 3); flexural toppling can
occur at station (1), and direct toppling can occur at station (4).

Keywords: slope stability, Duhok fold, Pelaspi formation, rockfall.
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Geomorphology of the research Area
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Rock Mass Rating System (RMR)
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A. CLASSIFICATION PARAMETERS AND THEIR RATINGS

Parameter Range of values
Strength Pointoad >10 MPa 4-10MPa 2-4MPa 1-2MPa For this low range - uniaxial
of strength index compressive test is
intact rock preferred
1 material Uniaxial comp. =250 MPa 100 - 250 MPa 50 - 100 MPa 25-50 MPa 5-25 1-5 <1
strength MPa MPa MPa
Rating 15 12 7 4 2 1 0
Drill core Quality RQD % - 100% 75% - 90% 50% - 75% 25% - 50% < 25%
2 Rating 20 17 13 8 3
Spacing of discontinuities >2m 06-2.m 200 - 600 mm 60 - 200 mm < 60 mm
3 Rating 20 15 10 8 5
\ery rough surfaces Slightly rough surfaces Slightly rough surfaces Slickensided surfaces Soft gouge >5 mm thick
Condition of discontinuities Mot continuous Separation < 1 mm Separation < 1 mm or Gouge < 5 mm thick or Separation > & mm
(See E) Mo separation Slightly weathered walls Highly weathered walls or Separation 1-5 mm Contin uous
4 Unweathered wall rock Conftinuous
Rating 30 2 20 10 0
Inflow per 10 m None <10 10-25 25-125 =125
tunnel length (I'm)
Groundwa | (Joint water press)/ 0 <01 0.1,-02 02-05 =05
5 ter | (Major principal o)
General conditions Completely dry Damp Wet Dripping Flowing
Rating 15 10 7 4 0
B. RATING ADJUSTMENT FOR DISCONTINUITY ORIENTATIONS (Ses F)
Strike and dip orientations \ery favourable Favourable Fair Unfavourable Very Unfavourable
Tunnels & mines 0 2 -5 -10 -12
Ratings Foundations 0 2 -7 -15 -25
Slopes 0 ] -25 -50
C.ROCK MASS CLASSES DETERMINED FROM TOTAL RATINGS
Rating 100 « 81 80 « 81 60«41 N2 <2
Class number I I il v v
Description Very good rock Good rock Fair rock Poor rock ery poor rock
D. MEANING OF ROCK CLASSES
Class number | I 1] [\ v
Average stand-up time 20 yrs for 15 m span 1 year for 10 m span 1 week for 5 m span 10 hrs for 2.5 m span 30 min for 1 m span
Cohesion of rock mass (kPa) =400 300 -400 200 - 300 100 - 200 <100
Friction angle of rock mass (deg) =45 35-45 25-35 15-25 <15
E. GUIDELINES FOR CLASSIFICATION OF DISCONTINUITY conditions
Discontinuity length (persistence) <1im 1-3m 3-10m 10-20m >20m
Rating [i] 4 2 1 1]
Separation (aperiure) None <0.1 mm 0.1- 1.0 mm 1-5mm > 5mm
Rating (] 5 4 1 0
Roughness ery rough Rough Slightly rough Smooth Slickensided
Rating [i] 5 3 1 1]
Infilling (gouge) None Hard filing < 5 mm Hard filing > 5 mm Soft filing < 5 mm Soft filling > 5 mm
Rating (] 4 2 2 0
Weathering Unweathered Slightly weathered Moderately weathered Highly weatherad Decomposad
Ratings (] 5 3 1 0
F.EFFECT OF DISCONTINUITY STRIKE AND DIP ORIENTATION IN TUNNELLING**
Strike perpendicular to tunnel axis Strike parallel to tunnel axis
Drive with dip - Dip 45 - 90° Drive with dip - Dip 20 - 45° Dip 45 - 90° Dip 20 - 45°
Very favourable Favourable \ery unfavourable Fair

Drive against dip - Dip 45-90°

Drive against dip - Dip 20-45°

Dip 0-20 - Irrespective of strike®

Fair

Unfavourable

Fair
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