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(Gs) (W.C%) (n%) (N"%) (w.ab%) ELEY
(gm/cm?)
-—- -—- -—- --- --- --- Unit-1, B-111, 0-3m | H10
2.63 1.38 11.238 10.375 4.807 2.337 Unit-1, B-111, 3-6m
2.79 3.44 15.05 12.049 6.347 2.371 Unit-1, B-111, 6-10m
2.88 0.63 17.137 5.502 7.733 2.391 Unit-1, V-111, 0-4m H9
2.92 341 28.695 23.777 13.741 2.088 Unit-1, V-111, 4-8m
2.72 2.59 23.099 57.744 10.930 2.113 Unit-1, V-111, 8-11m
2.74 1.28 25423 22.286 12.430 2.045 Unit-1, V-111, 11-15m
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(1) idasa Borehole No. | H9 | H10
Depth (m) | 15 10

(Jomaah & Saleh, 2019) 4w dikia
sle a5 ((Deere, et al,, 1967) Jdd (e daphll o34 &5k
Un ) dsaiadl e Al adadl) Jishal & sane o Gl e
S sl W ass (10) e IskY) 3 ((weathered cores

Aliladdl sy o (Deere, 1989) (Lasl) 2dls) Ll

RQD=f Length of core pieces > 10cm / Total
length of core *100 ...(2)

Om sl Aaatiie ) Tas aidie o Jaadl Jsaall DIA (g
Cina ) (RQD) Lalii) g of 0Sa (%10.9 — %8.26)
Dsia Ll e jpaall i (e L guall saall Ciliik
53al RQD &l gy (2) Jgrally cdinaia Ao si ld
Al dilaid (gpall jaall
dihia b )R (s< ) siual RQD il gudass 15 Jgaa
HY (H10 L33 Lupal

RQD % gigadll aud
10.9 [ Unit-1, B-111, 0-3m | H10
Unit-1, B-111, 3-6m
Unit-1, B-111, 6-10m
826 | Unit-1,V-111, 0-4m | H9

Unit-1, V-111, 4-8m
Unit-1, V-111, 8-11m
Unit-1, V-111, 11-15m
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Unconfined Uniaxial sjsasall je ddalecaiy) dasleal .1
Compressive Strength of Intact Rock

Quality (RQD) sl 3o s y i3 .2
Designation

Condition of discontinuities lelaay! dlls .3
Ground Water conditions  dasall oluwll alla .4
Orientation of discontinuities <ileWay) clalssl .5
of Gle Wiy A ay o claladl .6
discontinuities

sre A aii Apaall A s (RMR) Civiaat gl 2
-(6) Jsaall & LS (Bieniawski, 1989) class

Rock

Orientation

Rock Mass :(RMR) 4ol 4l il allii .2

Rating system

sl ey o(Bieniawski, 1973) Jé e plaill s -y
Classification) Sil<u sl
Ludigl aoliall Cabine oLy vie dnaall JS sl pUaill 12
e salaiel AUkl 1aa clalay) ey i) ve pudly GLAYIS
Hoek ) ayaall 3h€l) (alsan 280l ) Bllaall (o 2020l
Jsaaall € Canat ol (0 (8,7) Jslass «(et al., 1995
.(Bieniawski, 1989) ((RMR)

i alasnuly G ol ABSH ol aadind Clales A llia
;% (RMR)

axaud s «(Geomechanical

(Bieniawski, 1989) ((RMR) ,siuall Ji€ ciuiat allai :6 J g3

A. CLASSIFICATION -PARAMETERS AND THEIR RATINGS
Parameter Range of values
- For this low range -
Strength P:'m &adﬂd >10 MPa 4 - 10 MPa 2-4MPa 1-2MPa uniaxial compressive
of SRR SR test is preferred
1| intact rock |Uniaxial comp >250 MPa 100 - 250 MPa 50 - 100 MPa 25 - 50 MPa
material _|strength
Rating 15 12 W 4
Drill core Quality RQD 90% - —~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
Very rough —surfaces |Shghtly rough  sur- §|9htly Tough _ Sur-| Sickensided surfaces | Sot _gouge >5 mm
Not continuous faces faces or thick
Condition of ~discontinuities |No separation Separation < 1 mm Separation < 1 mm Gouge < 5 mm thick or
a (See E) Unweathered wall Sll?huy weathered Highly weathered or Separation —> 5 mm
rock walls walls Separation 1-5 mm Continuous
Continuous
Rating 30 25 20 10 0
Inflow per 10 m None <10 10-25 25-125 >125
tunnel length (I/m)
Ground | (Joint water press)/
-5 | water |(Major principal o) o <01 0.1,-02 02-05 >05
General conditions Completely dry Damp Wet Dripping Flowing
Rating 15 10 7 4 0
B. RATING ADJUSTMENT FOR DISCONTINUITY ORIENTATIONS (See F)
Strike —and dip orientations Very favourable Favourable Fair Unfavourable Very Unfavourable
Tunnels & mines [+] -2 -5 -10 -12
Ratings Foundations o -2 -7 -15 -25
Slopes o -5 -25 -50
C. ROCK MASS CLASSES DETERMINED FROM TOTAL RATINGS
Rating 100 « 81 80 « 61 60 « 41 40 « 21 <21
Class number | n n v v
Description Very good rock Good rock Fair rock Poor rock Very poor rock
D. MEANING OF ROCK CLASSES
Class number | n n v \"
Average stand-up time 20 yrs for 15 m span | 1 year for 10 m span | 1 week for S 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) <1m 1-3m 3-10m 10-20m >20m
Rating 6 “ 2 1 0
Separation (aperture) None <0.1mm 0.1-10mm 1-5mm >5mm
Rating 6 5 4 1 )
Roughness Very rough Rough Slightly rough Smooth Slickensided
Rating 6 5 3 1 0
Infilling (gouge) None Hard filling < 5 mm Hard filling > 5 mm Soft filling < 5 mm Soft filling > 5 mm
Rating 6 B 2 2 0
‘Weathering Unweathered Slightly weathered | Moderately weathered Highly weathered Decomposed
Ratings 6 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 Very favourable Fair
Drive against —dip - Dip 45-90° Drive against —dip - -Dip 20-45° Dip 0-20 - Irrespective of strike®
Fair Unfavourable Fair

* Some conditions are mutually exclusive
influence of the gouge. —In such cases use A 4 directly.
** Modified after Wickham et al (1972).
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For example, if infilling is present, the roughness of the surface will be overshadowed by the
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H10 2t Aual ddhiad RMR 4 jduall A€ ands ((Unit-1, B-111, 0-10m) :7 Jgsa

No. Specifications Rating

1 UCS = 14.478 MPa 2
2 RQD =10.9% 3
3 Spacing of discontinuities <60 mm 3
4 Condition of discontinuities slightly rough surfaces separation < 1mm, slightly weathered walls 20
5 Ground water condition —completely dry 15
6 Rating adjustment for joints orientation in Foundations, very avowable 0

RMR 43

(Fair rock)

Class number 111

Cohesion of the rock mass 200-300 (KPa)
Friction angle of the rock mass (25-35) (deg)

properties of joints cause weak of rocks but no sliding

The joints in the study area are perpendicular to the bedding plane which are horizontal, these

el il gise (s Alsall 8 Alall Aypatl) s ¥

HY il L) Adkial RMR & dual) A5l audi (Unit-1, V-111, 0-15m) :8 Jsaa

No. Specifications Rating
1 UCS =9.018 MPa 2
2 RQD = 8.26% 3
3 spacing of discontinuities <60 mm 3
4 Condition of discontinuities slightly rough surfaces separation 20
< 1mm highly weathered walls

5 ground water condition —completely dry 15
6 | rating adjustment for joints orientation in Foundations very avowable 0

RMR 43

(fair rock)

Class number 111

Cohesion of the rock mass 200-300 (KPa)
Friction angle of the rock mass (25-35) (deg)

) il gne (o Adlsall B A Ay gatl Canens *

abaiaal) jgaall ciad @l ¢Sl (grall jaal) cilisSe gt (6) dast

rddd g i) (yalgdld)

Bale S Aypall Cilaals La p o nmll e 3alal) Cilyaly A1) i) (e Blle dss e (553 (greal) el Aisu LA
H10, Unit-1, B-111, 0-3m « (4*10) X, ppl. Zdally ksl
. Unit-2, B-111, 6-10m H10, « (4*10) X, ppl. chaaidl e &lls duk diau .B
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2eall o G duiaill claag slane J8 (e dailill clalea)
e (1) Sslam ¥ taall slite (8 (ye Jalusdl)

O Gaslii (il Ae s 4 st Jslas) RQD and o) -6
oo fam A ) A e Ll 6l (%10.9 — %8.26)
led el 35€ (o (Deere and Miller, 1966) i
Sl s i o utig) as Tl ol 5l L7
Jlatll slatly cilas (3) Llaiar ety 3l 0501 8 2esSdl
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The validity of the limestone formation rocks as a foundation of the

refinery’s oil refining in Haditha District / western Iraq

Rafal Amjad Khudhair, Mohammed Rashid Abood , Muyasser Mohammed Jomaah
Applied Geology Department , College of Science , Tikrit University , Tikrit , Iraq

Abstract

The study aims to knowledge the validity of Eufhrates formation rocks in station (K3) as a foundation for oil
refinery in addition to finding some geotechnical properties and performing geo engineering description for
rocks where two stations representing the study area were selected to determine their suitability as a basis for the
origin of an oil refinery.

The geological survey showed that the formations exposed in the study area, in a horizontal attitude, are Anah
and Euphrates Formation in addition to quaternary deposits.

The engineering geological survey showed that the rocks of the Euphrates formations are a light yellow color in
the lower part of the formation, thickly bedded. Spacing between joints are moderately widely spaced, slightly
weathered (SW) and their strength is moderately strong (which are limestone rocks). The upper part of the
formation is (light green in color, the layers are thing to thickly bedded, and the spacing of the joints are closely -
moderately widely spaced, moderately weathered (MW) and moderately strong in strength), which are Marly
limestone.

The petrographic examinations showed that the rocks of the study area have unclear minerals due to their being
affected by major diagensis processes such as dolmatization and recrystallization.

Geotechnical values ranged for dry density (1.649 gm / cm®-2.468 gm / cm®), absorption ratio (2.351-25.31) ,
unconfined compressive strength (9.08-14.55MPa), tensile strength (3.423 MPa), Rock Quality Designation
(RQD) 8.26% - 10.9%), (RMR) rock mass classification system (43) which indicate Fair rock.

The rocks of the study area are considered good as foundation rocks in terms of bearing the stresses resulting
from the weight of the refinery. The RMR classification system indicates that no grouting is required when
constructing the refinery, except in the case presence of cavities that must be need grouting.
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