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“The cornerstone of any practical rock 

mechanics analysis or rock engineering  is the 

geological database upon which the definition 

of rock types, structural discontinuities and 

material properties is based….even the  most 

sophisticated analysis can become a 

meaningless exercise if the geological 

information on which it based is inadequate or 

inaccurate.”  

-Evert Hoek, 1986 



Rus Formation 

• Deposited 
Regionally 
throughout the 
Arabian Gulf Basin  

 

• Sabkha and Salina 
Soils including 
thick layers of 
evaporatic soils 
deposited between 
two transgressive 
sequences. 
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Unconsolidated sands, sabkha, 

marine sands 
Fluvial: Sands, gravels,  

conglomerates 

Shallow marine & lacustrine: 

(Gypsum, Chalk marl & Limestone) 
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Open to shallow marine /exposed: 

(Dolomite, Marl, Limestone, Shale)  
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Arbug Limestone 

Umm Bab (Simsima) 

Limestone 

Rus 

Unconsolidated 

Deposits 
Sandstone 

Period of weathering of upper 

layers of Umm Bab 

Limestone 

N
o

t 
e

x
p

o
s
e

d
 

a
t 

g
ro

u
n
d

 s
u
rf

a
c
e
 



Logging of Rus 

Formation - 2012 

19.6 to 50.0 - Moderately weathered, off-white, weak 

CALCISILTITE, with undifferentiated interbedded 

yellowish brown to dark grey, weak clayey 

CALCILULITE, with very close to closely spaced 

fractures: 

 

 

 

• Very thick sequences 

(19 to 50m) with single 

description, no detailed 

description and no 

description of 

discontinuities. 

 

•Recommendations 

included detail on the 

material and strength 

changes, and 

weathering – move to 

two column system of 

logging. 

21.7 

43.5 



GROUND INVESTIGATION FOR 

IDRIS 

3 GROUND INVESTIGATION 

CONTRACTS: 

 

GSI-01 – GEOTECHNICAL 

INVESTIGATION FOR MAIN 

TRUNK SEWERS 

 

GSI-02  - GEOPHYSICAL 

SURVEYS (MASW AND 

REFRACTION 

MICROTREMOR) 

 

GSI-03 – GEOTECHNICAL 

INVESTIGATIONS FOR 

LATERAL INTERCEPTOR 

SEWERS 



PROJECT SPECIFICATION 

Logging to BS EN 

14689-1:2003 (as per 

EC7)  Or US Bureau of 

Reclamation Standards  

 

Also specified the need 

to log and describe each 

core run and each of the 

discontinuities. 

 

Minimum of 1 site 

geologist to every 2 rigs  



Logging of Rus Formation – 

IDRIS Programme 

CHALLENGES: 

8 DIFFERENT GEOLOGISTS FROM TWO 

DIFFERENT CONTRACTORS (11 TO 12 

RIGS WORKING) 

 

LIMITED SUPERVISION BY ENGINEER’S 

REPRESENTATIVE 

 

LIMITS OF RISK: 

EVERYONE USING THE SAME LOGGING 

TEMPLATE AND TERMINOLOGIES 

 

USE OF CLARK AND WALKER, 1977 FOR 

ROCK CLASSIFICATION 

 

TRAINING BEFORE AND DURING 

INVESTIGATION 



LOGGING SHEET 



LOGGING IMPLEMENTATION 

EACH GEOLOGIST WAS 

PROVIDED WITH THE  

TOOLS 

 

CONSTANT REVIEW OF THE 

PRELIMINARY LOGS AS THEY 

WERE PROVIDED  

 

FEEDBACK TO THE OFFICE 

AND TO THE SITE 

 

 



RESULTS – FIELD REVIEW LOG 

• REVIEW OF FIELD LOGS INCLUDED 

CHECK OF THE STRATA LOG, DETAIL 

LOG, WEATHERING AND 

DISCONTINUTIES 

 

• DIFFERENTIATION OF DIFFERENT 

TYPES OF DISCONTINUITIES 

 







DISCONTINUITIES 

FIELD LOGS / 
DISCONTINUITY LOGS 

ACCOUSTIC TELEVIEW LOGS 
– ID-TS-261 (40 to 45m) 

Bedding / Lithology 

Joint set 1, 15deg, very closely 

spaced, planar, rough, tight aperture, 

slight weathering.  



INTERBEDS OF CLAYSTONE AND SILTSTONE 

BOREHOLE LOGS  GAMMA – GAMMA LOGS 



INTERBEDS OF CLAYSTONE AND SILTSTONE 

BOREHOLE LOGS  
GAMMA – GAMMA LOGS  

(ID-TS-266 45 TO 50M) 





STRENGTH OF INTERBEDS 
BOREHOLE LOGS  

(ID-TS-266) 

GEOPHYSICAL SURVEY  

(FULL WAVE SEISMIC) 

DENSITY 

P WAVE 

VELOCITY 

S WAVE 

VELOCITY 

47.25 – 47.5 VERY WEAK 

DARK GREYISH BROWN 

CALC SILTSTONE 



WEATHERING OF INTERBEDS 

BOREHOLE LOGS 

WEATHERING IN THE 

TEXT AS PART OF 

THE SAMPLE AND 

THE STRATA 

DESCRIPTION 

ALSO PROVIDED AS 

OVERALL ROCK 

MASS 

WEATHERING 

(SEPERATE 

COLUMN) 

ID-TS-239 40 to 45 m 
40 m 

44.4m 



CONSISTENCY IN LOGGING 
30.65m - 42.05m : Very weak to weak light greyish 

brown fine grained LIMESTONE occasionally 

interbedded with very weak light yellowish brown to 

light greyish brown calcareous siltstone. 

Calcareous, fresh to slightly weathered. Occasional 

thin beds of medium strong dark greyish 

brown chert. Occasional weak thin gypsum veins. 

Very closely to closely spaced fractures, generally 0 

to 30 degrees. (RUS CALCAREOUS) 

 ... From 37.50m to 37.85m : intercalated with very 

weak yellowish brown siltstone. 

... From 37.85m to 38.00m : medium strong dark 

greyish brown chert. 

36.00m - 42.50m : Weak light yellowish brown fine grained 

LIMESTONE  Fresh, calcareous. Close to medium spaced 

fractures, joints are generally 5 - 10 degrees. Occasional voids 

up to 10 mm, occasional veins of gypsum, thin beds of 

calcilutite and nodules of chert ( RUS FORMATION ) 



OVERALL RESULTS 

FOR THE IDRIS 
PROGRAMME THE 
SPECIFICATION AND 
OVERSITE RESULTED IN 
HIGH QUALITY 
DESCRIPTIONS AND LOGS 

STRATA DESCRIPTIONS 
INCLUDING SAMPLE AND 
DETAIL DESCRIPTIONS 
CORRELATE WITH OTHER 
DOWNHOLE LOGGING 
PERFORMED. 

TEAM WORK BETWEEN THE CONSULTANT AND 

CONTRACTOR IS REQUIRED TO INSURE A 

CONSISTENT AND HIGH QUALITY LOG AT THE END OF 

THE PROJECT. 



SUMMARY 

• THE RUS FORMATION, AS SEEN IN CORES, IS 
A COMPLEX SEDIMENTARY SEQUENCE.  

• LOGGING IN ACCORDANCE WITH BS 14689-
1:2003 REQUIRES NOT ONLY THE OVERALL 
STRATA DESCRIPTION BUT ALSO DETAILS ON 
DISCONTINUTIES AND WEATHERING  

• FULL LOGGING IS NEEDED FOR THE 
UNDERSTANDING OF THE ROCK MASS BY 
ENGINEERS AND GEOLOGIST WHO MAY NOT 
BE ABLE TO HANDLE THE CORES 
THEMSELVES IN THE FUTURE. 


