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Numeric coding of rock, soil & defect descriptions

G.J. Cocks
Golder Associates, Sydney, Australia

ABSTRACT: Numeric coding of rock, soil and defect descriptions is a useful extension of the usual geological
descriptive techniques. It provides a ‘standard’ description that is allayed with a fuller written description and is
more easily manipulated. Computer input of this coded description allows data analysis and correlation, especially
into semi-discrete data sets. It is a flexible system that can be adapted to suit a variety of situations.

1. INTRODUCTION

! Numeric coding of rock, soil and defect
description is a useful extension of standard
engineering geological and geotechnical site
investigation description; it can be a fruitful exercise
in all situations where a soil, rock or defect is
described. In a full description of a discrete soil, rock
or a defect, a series of descriptive terms should be
included as a matter of course. For instance, a rock
description will (or should!) include a description of
the strength, weathering, colour, rock name, etc (as
specified in AS1726-1993). It is believed that these
various selected parameters are basic to any rock &
soil material and defect description.

The system here presented aims to ‘strip out’ these
routine components from the written description and
present them in a standardised numeric format; the
remainder of the valuable descriptive information is
retained in the more usual written structure. Similar
systems are routinely used for data collection on
defects in rock mechanics studies.

This method does not and is not designed to in any
way reduce the need for annotated sketches,

- photographs, cross-sections and the variety of other

investigative tools and methods used (as described by

Bell & Pettinga (1984) and Stapledon (1984) amongst

numerous others). Geotechnical site investigation is an

exercise in applied geology; the observer needs to
understand the site as a whole as well as being able to
describe its various parts.

This paper attempts to presents a methodology of
‘standardised’ description that can be used in a variety
of situations. It is believed that the system will be
ﬂe)gble enough to adapt to differing needs of various
Projects. It is however beyond the scope of this paper
to be.a comprehensive outline of soil, rock and defect
description. The recent Australian Standard
({\817261?93) fulfils this function for geotechnical
m nvestigation, and the method presented here
conforms to and and is seen as being an extension of
?at same Standard.

USE OF THE PROPOSED NUME
RIC
DESCRIPTION CODING

. The three tables for description presented within
Ppaper are a.lmost self—explanatory; that is, a

Cic :’er of soil, rock & defect description should

, lmmefhabely use them in a field situation.

o In turn is assigned a number
onding to a descriptive category as presented in

the lower part of the information table (see Figures 1
to 3 for soil, rock and defects respectively). For
instance, if the soil unit being described is deemed by
the observer to be “firm” then a “3” would be placed
in the ninth column (with the abbreviated title
‘consist.”). This system is flexible in that columns can
be removed or added for particular projects (for
instance, the addition of a column recording depth
might be useful in some situations); what the numeric
coding describes can also be altered (for instance, it
may be useful to more finely divide a defects spacing
interval).

It is envisaged for field description of an outcrop
of a series of rock, soils and/or defects a unique
reference code (number, letter or symbol) would be
assigned to each soil or rock material and/or defect; an
annotated geological sketch (as per Stapledon (1984),
etc) would show the relationship of all features and
separate sheets would record the description (the
description sheets also having the ‘usual’ place for job
description, date, etc). Three reference sheets would
include the numeric coding for the components of soil,
rock and defect descriptions. For a borehole, etc a
similar method would be used except that the unique
reference code would be marked on the relevant place
on the log. That is, the unique reference code would
simply correlate the sketch, borelog, etc to the
descriptive sheet; there is not and should not be any
inference that this reference code is a means of
describing a discrete geologic unit that occurs across
two or more sites; a rock with a reference code of say
‘10’ at two locations does not necessarily apply to the
same stratigraphic unit.

For a soil mixture, a two section code may be used
to describe a unit. For example, on the annotated
sketch log might be “40% #1 clasts in a matrig of 60%
#2”, with #1 and #2 described separately on a rock and
soil log respectively. Descriptions of soil layering,
defects, fabric, organic content and nature, etc are
important pieces of information and should be
recorded in the written description.

The naming of rocks is described to some extent in
AS1726-1993 and AppendixI of Smith & Minty
(1979); otherwise a geology dictionary or text book
can be used. The exactness of the rock type
characterisation depends upon the needs of the project
for which the work is being done. However, no list of
rock names can be comprehensive or flexible enough
to cover all project’s needs, so the inclusion of
“43 other” is necessary for use in some projects (i.e.,
for a trachyandesite, latite, metasiltstone, carbonate
breccia, etc).



Describing defects in terms of spacing and
persistence was first concisely put forward by the
Geological Society Working Party (1972), and
transferred to an Australian context by Smith & Minty
(1979). The author has found that the ranges of
spacing and persistence used by Bell & Pettinga
(1984) are the most useful and flexible in a variety of
situations; however, an observer can of course adjust
these ranges to suit his or her particular needs.

3. ADVANTAGES & DISADVANTAGES OF THE

PROPOSED NUMERIC DESCRIPTION
CODING
The proposed description coding system has a number
of advantages:
« all of the ‘standard’ information is
gathered; an empty “cell” on the

description table is more immediately
noticeable than a missed word within a full
written description

« the ‘standard’ description provides a
minimum level of descriptive information
for each unit or defect at all locations and
is an excellent starting point for a fuller
written description

< once an observer ‘learns the system’, it can
be quicker to use (i.e., a single digit is more
easily written than 3 to 4 words)

« the system produces comparable result for
each soil rock and defect description
collected, allowing for a greater uniformity
of data storage, presentation and
comparison

. it allows for computer input, storage,
manipulation and comparison (see §4). The
data is then available to be used in a variety
of different ways using the computer (e.g.,
a stereonet, a spreadsheet-drawn graph,
etc).

« it enables more than one observer to gather
uniform data at the same location

The system also has some disadvantages:

. in some situations it can be too inflexible;
however the written description can reduce
this

« an observer can get too caught up in the
systematics of description and loose site of
the overall aim — that is, a clear
understanding of the geological and
geotechnical situation. This can be reduced
by training and experience

« there is a risk of transcription errors
converting the data from the field sheets to
the computer file as the numeric coding has
no inherent ‘check-ability’; this can be
reduced by making sure that the collector
of the data also inputs it to the computer
(as suggested by Stapledon, 1984).
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4. USE OF A COMPUTER

Computers are able to perform repetitive tasks
quickly and consistent; as such, they are useful tools in
analysing the patterns inherent in geologic materials
and defects. This ability to quickly manipulate the data
(and recognise that, for example, that the low angle
defects with high persistence and a clay infill are
generally sloping into the hillside) is very valuable;
time or budget constraints may have meant this form
of data correlation was not undertaken if the work
needed to be done manually. Examples of this type of
data analysis might include plotting strength versus
depth down a borehole, comparing a defects
orientation and infill with groundwater flow, and so
on.

The ability to package individual materials or
defects into (semi)discrete data sets makes analysis
and design a smoother and more confident proposition
(e.g., defect Set ‘A’ = potential basal rupture surfaces
with clay infills and dip directions ranging from 178°
to 186° and dips less than 12°; defect Set ‘B’ =
potential crown release surfaces with sub-vertical dips
and open to 15mm, etc).

As the data will usually be stored in a permanent
electronic format, there is also the option of constantly
re-evaluating the data as fresh information comes to
hand, comparing a newly logged location with a
previous location, even comparing a new job site with
another in a similar geological setting, etc

As an example, the author was recently involved
in the logging of defects in orientated core to aid in the
stability analysis and consequent design of a road cut.
Systematic descriptions was made of each defect, and
its orientation using a system similar to that presented
in Figure 3. Computer analysis of the data (using a
spreadsheet and the stereonet program ‘DIPS’)
enabled useful information on the nature of the defects
to be noted within particular defect sets that would
have been impractical using a ‘manual’ system.

5. SUMMARY

The numeric descriptive coding system presented
in this paper is considered a useful extension of the
standard method for describing soil, rock and defects.
It is a system that is adaptable to the project in hand or
can be used “off the shelf” for smaller jobs.
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