Logging of the Rus Formation,
Qatar

One Year Later
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“The cornerstone of any practical rock
mechanics analysis or rock engineering IS the
geological datahase upon which the definition
of rock types, structural discontinuities and
material properties is haseid...even the most
sophisticated analysis can become a
meaningless exercise if the geological
information on which it hased is inadequate or
Inaccurate.”

-Evert Hoek, 1986
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- 19.6 to 50.0 - Moderately weathered, off-white, weak
logglng 0' n“s CALCISILTITE, with undifferentiated interbedded
B - yellowish brown to dark grey, weak clayey
Fnrmatlon 2012 CALCILULITE, with very close to closely spaced

fractures:

* Very thick sequences
(19 to 50m) with single iy — —— =—

description, no detailed ¥ oy % ) .
description and no -2 - o - )
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description of ‘ 0 MY
discontinuities. TNy YT " 1
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sRecommendations e — — =
included detail on the ' ! A

. X
material and strength . ' . Tl B - |
changes, and R A
weathering — move to | v - H
two column system of " B i \ '
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GROUND INVESTIGATION FOR TR !
IDRIS S

3 GROUND INVESTIGATION
CONTRACTS: 4

GSI-01 — GEOTECHNICAL
INVESTIGATION FOR MAIN
TRUNK SEWERS

GSI-02 - GEOPHYSICAL
SURVEYS (MASW AND

REFRACTION :
MICROTREMOR) j T

GSI-03 — GEOTECHNICAL e
INVESTIGATIONS FOR '
LATERAL INTERCEPTOR
SEWERS
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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 B
geologist to every 2 rigs e e N
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CHALLENGES:

8 DIFFERENT GEOLOGISTS FROM TWO =
DIFFERENT CONTRACTORS (11 TO 12 v
RIGS WORKING)

LIMITED SUPERVISION BY ENGINEER’S
REPRESENTATIVE

LIMITS OF RISK:

EVERYONE USING THE SAME LOGGING F==#a
TEMPLATE AND TERMINOLOGIES

USE OF CLARK AND WALKER, 1977 FOR
ROCK CLASSIFICATION

TRAINING BEFORE AND DURING
INVESTIGATION
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LOGGING SHEET
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LOGGING IMPLEMENTATION

EACH GEOLOGIST WAS

PROVIDED WITH THE i

TOOLS
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CONSTANT REVIEW OF THE |5

PRELIMINARY LOGS AS THE
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FEEDBACK TO THE OFFICE
AND TO THE SITE
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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
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. = Sarnple | Rock CGore Quality |2
GraphigDepth .2 - Sample Sample Tyne & S m—
=E Strata Description i YRE ZE
Syrmbol (m) | £ 5 pt Description NO. | Depth | TGR | SGR | RGD =8 |
[ k)
] (rm) =
_ 2550 - 42.70m © Veryueak to weak lisht arevish brown fine grained 39.5- gl Werywneak, light greyish brann,
- LIMESTOME irterbedded with ey weak light vellonish brovn to dark fine-grained LIMESTOMNE. Fresh,
a pinkish brownn calcareous sitstone . Calcareous, fresh to slightiy el
- neathered. Oecasional medium bedded chert and gypsum nodules . Yery [ &= previous sheet )
_| chosely to dosely space dfrach res, generally 0o 30 degrees . (RLS a5 100 | 100 | 100
- COLCR FEQLE]
- [As predows sheef)
41 ] nnn
| A1 - 42 5 W ery weak, light greyish brooan,
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]
1 o
i .. From 1.7 to 42,25 | very weak calcareous fnegrained detital Cag 100 | 100 | 100
- lirrestone,
47—
] 240 1
i . From a2 S 0mto 42, T very weak dark pinkish brown calcavecus 42.5 - adm: Wery weak, light greyish brown,
sitstone. 2811 _J fine-grained GALCARENITE. Fresh,
" " . calcareous
N 42 70m - 45 50m ; Veryweak light gresh brown fine grained
T CALCA FEMITE occasionally intercalated with wery weak light yellowish
43 hrown to dark pinkish grey calcare ous sifstone. Calcareous, fresh to
T dightly weatherad. Occasional gy sum nodule 5. Clasely spaced
] fractures, generally 0 to 30 degrees. [RUS CALCHREQUS] Ca7 10 100 100
o i 1 a .. From 4 355m 50 44.00m © ey weak dark greyish green caltareons
W % o 1 = stsione.
X X Anq_] o LERIII]
a 44 - 44 5m: W erveak, light grevish broe,
a fihe-yrained CALCARENITE. Fresh,
i caleareons C3g 100 100 | 100
] A0
a ) 44.5- 45 .5m; Very weak, light grewsh
] . Eror 4.3 G to LL 65w very wesk dak grevish grey calvareous brou, fine-grained CAL CARE MITE. Freh,
i shsone. calcarenus C33 ar ar ar
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FIELD LOGS /
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DISCONTINUITIES

DISCONTINUITY LOGS - 1D
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41565
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RUS

RUEZ

RUS

RUS

RUS

RUS

Joint Set 1 - 15 "degrees, dose spaced, planarrough, tight aperture, $light v we ath ering
nduced fracture - 15%degrees
Induced fracture - 15°degreas

nduced fracture - 15%degrees

Joint set 1, 15deg, very closely
spaced, planar, rough, tight aperture,
slight weathering.

rl—a 3
Joint Set 1 - 15 "degrees, dose spaced, planarrough, tight a perture, Slight v we ath ering /

Jint Set 1 - 15 " degrees, medium spaced, planar rough , ight aperture, Slighthy weatherng

Joint Set 1 - 15 "degrees, dose spaced, planarrough, tight a perture, Slight v we ath ering

Induced fracture - 15°de greas

Induced fracture - 15°degrees

nduced fracture - 15°degrees /

Jint Set 1 - 15 " degrees, medium spaced, planar rough , ight aperture, Slightly weathering
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INTERBEDS OF GLAYSTONE AND SILTSTONE

BOREHOLE LOGS _ GAMMA — GAMMA LOGS
i 36 50m- 42.70m - Veryweak 1o weak ight greyish brown fin grained = I_. e q;% 2

rd
- \
- LIMESTOME irterbedded with wery e ak light yelloish bronn to dark S {)

- pitikizh brown calcareous sitdtone . Calcareous, fresh to slighty

- neathered. Occasional medium bedded chert and gypsum nodules. ery
— dozely to dosely spacedfracures, generally 0 to 30 degrees. [RLS

4 COL GO REOLE)

- (s prevous sheet)

RUS

- .. Fromed 1. Tl to 4225w - very weak calcarecws fine grained delital
. limestone.

- . Fromed 2 S0 to 42, Tl T very Weak dark pinkish bwown calcareous

Siszone, 2811 r\}
)
L8
:

42 70m - 45 50m © Weryweak light gre vizh broue fine grained

7 AL GA FENITE occasionally intercalated with very neak light yellowish
43 brownto dark pinkish grey calcare ous siftstone. Calcareous, fresh to
sightly weathered. Cocasional gysumm nodule 5, Closely spaced -~

b fractures, generally 0 1o 30 degrees. [RUS CALCAREOLIS) = >

.. Fromed 3050 to 4400 - very wesk davl greyish green calcareous 1 4
sitsmne, e — f

RUS

.. Frorredd 5Oneto d 65 0 very wesk davk gweyish grey calvareous
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INTERBEDS OF CLAYSTONE AND SILTSTONE

GAMMA — GAMMA LOGS
BOREHOLE LOGS (ID-TS-266 45 TO 50M)

b - - - " T i ———
[ r -+ 57 B%rt - 45 K0 Werp vt e sk bt grevtih be oss fie griene d LR R Very mesh, S greik Bown, 450 I I
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STRENGTH OF INTERBEDS

GEOPHYSICAL SURVEY

BOREHOLE LOGS
(ID-TS-266)

1

T CHATHH]

A

o

= Y
1 4

| |
7
(H
I

S - B
- - 1
— Y <
) d

1 T3 88%m Veryweok, W% geyth brown, |
1 foe-ris AGALGARENIE Frast
: cRicareons
- & 3 ot dweet |
& e, W gaysh
{ BOme - wery ek igls greyishbiewntos gaied | | beown flee- e LRE STOME. Fre®
1 | | coiarse

455 - 0m: Verywedk, Mt g yok brown,
Fne grsne dLUMESTOME Fresh,

Daredes

47.25 -47.5 VERY WEAK
DARK GREYISH'BROWN

7 AR B T B T "
GYPSUM. Cartonale frse trechbo thahly we shared Medum o widely
g ced Trackie s genavaly 0% 15 degrees [ RIS STPSIM 142 . Gb 55 m ask, davk broweesh grey
negudCYPSIM Frech, cutorale

e

Fromd T im0 48 00 weak vowesh grey gypsum

\

43,55 - S0 056 M et shO g, E36
osrish grey, tne-gran o e
GYPSUM Freah, carbonate Tiee
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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)

iz ath erling
Grade

ID-TS-239 40 to 45 m

40 m

" ﬂ*g» ‘M \! "?"4‘!&»‘ 1~*-- .

. T NS S - TS e

Geotechnica

equip®

In partnership with Platinum Sponsors Gold Sponsors Supported by

A Event =~ B v omooce SETES ICE | Brunel



0 CH2Z2MHILL
2

GCONSISTENGY 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

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 )

T

:mm-n s
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OVERALL RESULTS

FOR THE IDRIS STRATA DESCRIPTIONS
PROGRAMME THE INCLUDING SAMPLE AND
SPECIFICATION AND DETAIL DESCRIPTIONS
OVERSITE RESULTED IN CORRELATE WITH OTHER
HIGH QUALITY DOWNHOLE LOGGING
DESCRIPTIONS AND LOGS PERFORMED.

TEAM WORK BETWEEN THE CONSULTANT AND
CONTRACTOR IS REQUIRED TO INSURE A

CONSISTENT AND HIGH QUALITY LOG AT THE END OF
THE PROJECT.
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SUMMARY

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

* LOGGING INACCORDANCE 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.
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