000390

1.

APPENDIX III
DESCRIPTION OF ROCK MECHANICS CORE LOGGING TECHNIQUE

The basic parameters measured from the rock core are as follows:

It

Core recovery

Rock hardness

Degree of fracturing (breakage)
Degree of weathering

Core size

is noteworthy that the best data an core competency can be collected by the

drill inspector at the drill site before the core becomes broken or data lost
from excessive handling, splitting, or drying out.

The data on the various parameters may be tabulated on appropriate recording
forms (see Fig. 1) and presented graphically for specific boreholes on geologi-
cal sections or plans.

A detailed description of each of the parameters recorded is given in the
following:

%o

CORE RECOVERY AND RQD

Core recovery is expressed as a percentage of the total length drilled for
each core run which is marked by wooden blocks in the core boxes. Recovery
gives an indication of the quality of the ground being drilled and the
general competency of the rock. Low recovery may also be indicative of
faults.

RQD (ROCK QUALITY DESIGNATION)

The RQD is defined as the percentage of core in each run in which the
spacing between natural fractures is greater than 10cm (4 in.).

HARDNESS

A simple scheme for classifying soil or rock according to its consistency
or hardness is given in Table I. Using this scheme, a reasonble first
estimate of the unconfined compressive strength (q,) of the material may be
made. Classifications are based on simple mechanical tests which can be
easily performed in the field. By the use of fingers, a pocket knife and
geologic pick and with a minimum amount of experience, the complete range
of classifications can be established in the field.



TABLE 1

QUALITATIVE & QUANTITATIVE EXPRESSIONS
FOR CONSISTENCY OF COHESIVE SOIL AND rock”

APPROXIMATE RANGE OF
UNCONFINED COMPRESSIVE STRENGTH

HARDNESS CONSISTENCY FIELD IDENTIFICATION
NP2 p.s.t.
-
fist;
s1 very soft soil bl v ko i Ui e AL €0.025 a.s
Easily penetrated several inches by thumb; 3 i
s2 soft soil fatiut. Sest Barks. 0.025 - 0.05 38="1
Can be penetrated by thumb with moderate = s
3 fiem sofl effort; difficult to cut with hand spade. 0.05 0.10 ? u
Readily indented by thumb but penetrated
sS4 stiff sofl only with great effort; cannot be cut with 0.1 -0.2 4 - 28
hand spade.
Readily indented by thumbnail; requires o 3
SS very stiff sofl s tic spade for excavation. 0.20 0.4 28 56
S6 hard sofl Indented with difficulty by thumbnail, 0.4 356
RO extremely soft rock Indented by thumbnail. 0:2 -+ 0.7 28°- 100
Cruables under firm blows with point of
R1 very soft rock geological pick; can be peeled by a pocket 0.7 -17.0 100 - 1,000
knife. .
Can be peeled by a pocket knife with
R2 soft rock difficulty; shallow indentations made by 7.0 - 28 1,000 - 4,000
firm blow of geological pick.
Cannot be scraped or peeled with a pocket
R3 average rock knife; specimen can be fractured with single 28 - 56 4,000 - 8,000
firm blow of hammer end of geological pick.
R4 hard rock Specimen requires more than one blow with -
hasmer end of geological pick to fracture fit. s6 12 8,000 - 16,000
RS very hard rock Specimen requires many blows of hammer end
of geological pick to fracture it. nm - 16,000 - 32,000
R6 extramely Mard rock ~SPecimen cin caly be chipped with geological 224 232,000

pick.

¢, Modified Rock Hardness Classification

S1 to S6

Rl to RS

Modified after Terzaghi, K. and Peck, R.B., 1967. "Soil Mechanics in Engineering Practice, 2nd Edition, John Wiley

and Sons Inc., New York. p.30.

Modified after Piteau, D.R., 1970.
Planning Open Pit Mines, Yan Rensburg Ed.

Aug. 29-Sept. 4, 1970.

Balkema,

“Geological Factors Significant to the Stability of Slopes Cut in Rock® in
p.51 and 68
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4. DEGREE OF BREAKAGE

Degree of Breakage is a visual and thus somewhat subjective estimation of
the quality of the rock in terms of the number of fractures or breaks.
General categories, numerical equivalents and qualifying descriptions are
given below. Photographic illustrations of the Degree of Breakage
Classifications are given in Fig. 2.

MEAN SPACING
NUMERICAL OF BREAKS OR

CATEGORY EQUIVALENT DIAMETER OF QUALITY DESCRIPTIONS
FRAGMENTS
(in.)

b } Mostly fault gouge with/without
minor rock fragments

A 2 ¢ Gouge and crushed rock

A+ 3 Crushed rock with/without minor
gouge

B- 4 Crushed rock - no gouge

B 5 Crushed rock - diameter of

b to 2 pieces €2 in.

B+ 6 Broken rock - fracture spacing
€2 in.

Cc- 7 : Mean spacing 2 to 3 in.

c 8 2 -4 Mean spacing 3 in.

C+ 9 Mean spacing 3 to 4 in.

D- 10 Mean spacing 4 to 6 in.

D 11 4 -8 Mean spacing 6 in.

D+ 12 Mean spacing 6 to 8 in.

E- 13 Mean spacing 8 to 12 in.

£ 14 28 Mean spacing 12 to 14 in.

E+ 15 Mean spacing 24 in.

NOTE: Care should be taken to identify all fault/shear zones (Category A).
However, for other Degrees of Breakage, the category should be averaged
over the length of the core run.



FIG.2 DEGREE OF BREAKAGE CLASSIFICATION 24




DEGREE _OF WEATHERING

The degree of weathering or oxidation of the rock core is used to define
the upper boundary of unweathered bedrock and to delineate faults and other
zones of intense weathering. The degree of weathering is estimated
visually to give a qualitative feel for this parameter. The classification
for degree of weathering is as follows:

A - Residual Soil - original fabric destroyed.

B - Completely Weathered - original fabric and relict structures remain,
but rock is decomposed and friable.

C - Highly Weathered - rock is discoloured and strength is significantly
reduced by weathering. k

D - Moderately Weathered - rock is discoloured, but rock strength only
slightly affected, discontinuities weathered.

E - Slightly weathered - rock strength unchanged - weathering on joints
only. :

F - Fresh and unweathered.

CORE SIZE

Core size has a direct effect on the quality of core recovered. It is
generally recognized that larger diameter core will give better core reco-
very and a better sample of the geological structures. Accordingly, a
record of the core size is kept in conjunction with the core competency
study to consider these aspects.

JOINT FREQUENCY

The number of natural joints or fractures in each core run is used to
calculate the joint frequency. In sedimentary rocks, the number of bedding
joints/m and number of cross joints/m are recorded separately. Frequency
of drill induced breaks or fractures in the core may also be recorded as an
index for assessment purposes.
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