
Description Rock 



 ROCK 

The order of terms used for describing rock is similar to that given for soils, however the 

description gives greater attention to the presence of discontinuities in the rock mass 

(fractures or defects) and the effects of weathering, both of these having a significant 

influence on the mechanical properties and behaviour of a rock mass. 

A rock mass is made up of the rock material or rock substance (i.e. parent lithology) and 

the discontinuities. The presence of discontinuities influences the mechanical behaviour of 

the rock mass such that it is often different from that of the rock material, which has no 

discontinuities 
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Colour 

Colour should be described using the terms set out in Table. for soil description. Colour  may 

indicate the degree of weathering or the geological origin, and can be used to trace 

stratigraphic layers. Colour descriptions should focus on the main overall colour, rather 

than the fine details of 

colour variability.  
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The effects of weathering are to be described using the standard soil and rock description 

terminology in terms of: 

• colour and colour changes; 

• strength and reduction of strength; 

• condition of discontinuities and their infill;  

• weathering products. 

While primarily applicable to rock masses it is intended that the effects of weathering on 

other geological materials such as alluvial and volcanic deposits also be routinely included in 

descriptions. 

Based on the descriptions of weathering effects and products, the rock mass can be 

classified according to a general weathering scale 

4 



5 



 

6 

Fabric 

Fabric refers to the arrangement of minerals and particles in the rock. The arrangement may be of 

similar mineral/particle sizes, composition or arrangement including showing a preferred orientation. 

in metamorphic rocks it refers to the development of foliation. General fabric terms are set out in table 

For sedimentary rocks it is preferable to use the 

descriptors given in Table  

Bedding 

The term bedded indicates the presence of layers. The latter can be qualified with terms to 

describe how visible the bedding is, such as indistinctly bedded, or distinctly bedded. Bedding 

inclination and bedding thickness should be included using terms defined in Tables  



 

7 

Strength 

The strength term is based on a range of the uniaxial compressive strength (qu) of the intact rock material 

comprising the rock mass. The means by which the strength term is selected in the field is given in Table , 

together with values of qu and Is(50) (from the point load index strength test). 

The description of rock material strength using the terms strong and weak is preferred to the use of  the terms 

high strength and low strength. The latter terms are considered as more appropriate to the description of rock 

mass strength. 

Commonly, rocks with qu values in 

excess of 50 MPa are informally 

referred to as ‘hard’ rocks and 

those less than 20 MPa (especially 

< 10 MPa) as ‘soft’ rocks. 

Although the boundary between 

soil and rock is commonly 

recognised as being between very 

weak and extremely weak (i.e. 1 

MPa), rock descriptions may 

include materials with a strength of 

less than 

1 MPa (e.g. Tertiary sandstone) 

and in such cases a soil description 

should also be included 
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Discontinuities (or Defects) 

Discontinuities such as joints, bedding and cleavage should be described where applicable in terms of 

their spacing, persistence, orientation, separation, tightness and roughness, as well as noting the 

presence of any coatings or infillings and the nature of these (eg slickensided or polished). 

Larger discontinuities such as sheared or crushed zones should be described in terms of their 

orientation, continuity, aperture, spacing of any internal defects, condition of their walls, and the 

presence and nature of infillings, coatings and planes of preferential movement. 

The full description of discontinuities requires attention to the following: 

• Orientation 

• Spacing 

• Persistence 

• Roughness 

• Wall Strength 

• Aperture 

• Infill 

• Seepage 

• Sets 

• Block size and shape. 
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Orientation 

Attitude of the discontinuity in space. Described by the dip direction (azimuth) and 

dip of the line of steepest declination in the plane of the discontinuity. 

Example: dip direction/amount of dip (015 /35 ) or strike and dip (105 /35 N). 
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Spacing 

Perpendicular distance between adjacent discontinuities. Spacing refers to the mean or modal 

spacing of a set of joints as defined in Table  

Persistence 

Discontinuity trace length to its termination in solid rock or against other discontinuities, as 

observed in an exposure. A crude measure of the areal extent or penetration of a discontinuity may 

br given. For major discontinuities, the plane may extend beyond the limits of the exposure and 

then the maximum trace length or area should be recorded 
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Roughness 

A discontinuity surface may be planar, 

undulating or stepped. Descriptive terms 

given in Table occur at both small scale 

(tens of millimetres) and large scale 

(several metres). Both roughness and 

waviness contribute to the shear 

strength. Large scale waviness may also 

alter the dip locally. 
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Wall Strength 

Wall strength is the equivalent compressive strength of the adjacent rock walls of a discontinuity, 

and may be lower than the rock material strength due to the weathering or alteration of the walls. 

The shear strength of a discontinuity may be significantly affected by the condition or strength of the 

rock forming the walls of the discontinuity, particularly where infill is limited or the rock walls are 

in contact. An estimate of unconfined compressive strength can be obtained by using the Schmidt 

Hammer value (Deere & Miller 1966). 

Aperture 

The mean perpendicular distance between adjacent rock walls of a discontinuity, in which the 

intervening space is filled with air or water, as described in Table 

Infill 

Material that separates the adjacent rock walls of a discontinuity and that is usually weaker than the 

parent rock. The infill may be soil introduced to the opening, minerals such as calcite or quartz, or 

clay gouge or breccia in a fault. 

The width of an infilled discontinuity may, together with the roughness, be important in 

determining the resistance to shear along the discontinuity. 

The infill material should be identified and described, and the strength of the infill assessed. 
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Seepage 

Water flow and free moisture visible in individual discontinuities or in the rock mass as a whole should be 

described and if appropriate, the rate of flow estimated. 

Number of Sets 

Systematic discontinuity sets are parallel or sub-parallel sets of discontinuities that tend to be persistent. The 

number, orientation and spacing of sets will influence block size and shape. Discontinuities that are irregular 

or have limited persistence, without arrangement into distinct sets are called non-systematic. 

 Block Size and Shape 

The size of blocks bound by discontinuities can be described using the terms in Table 

 

The shape of blocks is dependent on the spacing of discontinuities and the relative persistence of the 

different discontinuity sets. On weathering, block shape alters by rounding of block edges. Terms given in 

Table can be used to describe rock block shape. 
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The quality of rock recovered may be classified in terms of total or solid core recovery or in 

terms of a quality index such as rock quality designation (RQD), fracture index or stability index, 

provided only natural fractures are considered. The definitions of these terms are given in Table. 

The determination of the more commonly used parameters are shown schematically in Fig.. Solid 

core recovery (SCR), RQD, fracture index and stability index may be used as criteria for a 

quantitative description of the fracture state of the cores. The simplest of these is solid core 

recovery and is always shown along with total core recovery in a graphical form in the borehole 

log. The stability index is the most complicated method of assessing rock quality and hence is 

rarely used in practice. Core recovery (total and/or solid), RQD and fracture index are normally 

shown in the borehole log in a graphical form with some indication of changes in corebarrel size. 

The fracture state of the core recovered may be assessed using these parameters together with the 

fracture log discussed earlier. 
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Schematic illustration of fracture logging terms 

(after Norbury et al. (1986)). 
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Hawkins (1986) suggests that a new rock quality designation value be introduced based on minimum 

core lengths of 300mm instead of 100 mm. This new value would be referred to as RQD300. The 

reasoning behind this proposal is that 300 mm approximates to the maximum thickness that can be 

ripped in certain rock types. A more sound argument for changing the base length for RQD 

measurements relates to the comments made above concerning the value of RQD in relation to the 

number of test specimens that can be obtained from a single core run. Since it is now common 

practice to use P and S size corebarrels, particularly in weak rocks, solid core lengths of greater than 

230 mm or 281mm respectively are required to meet the 2.5:1 length to diameter ratio recommended 

by ISRM for strength and stiffness tests (ISRM 1981). The disadvantage of using a different base 

length however is that RQD100 is required for the conventional rock mass classification systems 

such as the RMR or the Q-System (Bieniawski 1989). 

The measurement of RQD does not take into account any changes in lithology within the core run. 

Changes in lithology are often associated with a change in the fracture pattern owing to the different 

mechanical properties of each rock type. There is a natural tendency for engineers to assume that a 

high RQD value comes from a stronger rock. In a sequence of interbedded limestones and mudstones, 

for example, the limestone units may dominate in contributing to a relatively high RQD value, thus 

masking the fracture state of the less competent mudstone units.  
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In the example shown, the mudstone units contribute nothing to the RQD value of 55% for 

each run since they are characterized by a horizontal fracture spacing of 90 mm. Hawkins 

(1986) suggests 

that this type of problem may be avoided if RQD values are based on the thickness of 

lithological units rather than core run length. The lithological quality designation (LQD) could 

be shown on core logs alongside the conventional RQD values. Fig. shows the relationship 

between LQD and RQD for two adjacent core runs. Clearly LQD is of particular value when 

dealing with interbedded rocks of contrasting mechanical properties. In cases where the 

thickness of each rock unit is equal to or greater than the core run length the value of the LQD 

is diminished since the conventional RQD measurements are likely to reflect the changes in 

fracture state associated with lithology. 
Relationship of RQD and LQD on two 

adjacent core runs (after Hawkins 1986). 
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 Rock Name 

The most common rock names are given in Table although more common usage is limited to the 

names in uppercase. The table follows general geological practice, and the inclusion is intended as 

a guide only as geological training is required for satisfactory identification. It must be remembered 

that engineering properties cannot be inferred from rock names. 

 

Additional Features and Geological Information 

This includes all additional relevant information such as the name of the geological unit. Additional 

information may be particularly important when describing weathered rocks that have the properties 

of soils (e.g. residual soils). In such cases a description of the material as a soil (Section 2.0) should 

also be given. 
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The whole sequence is written in the lower case except for the rock name. 

Terms in the sequence are separated by commas. 

 

 

Weathering 

Colour 

Fabric 

ROCK NAME 

Strength 

Discontinuities 

[Additional features and geological information] 

The example in Table should be written: 

Unweathered, foliated, grey SCHIST; strong; foliation dips 20-25 , well developed, with several thin 

sheared zones along foliation. Joints steep and moderately widely spaced 
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Highly weathered, light yellow-brown, homogeneous SANDSTONE. Very weak; closely spaced joints 

very narrow to tight [TORLESSE SUPERGROUP greywacke] 

Slightly weathered, blue-grey, indistinctly bedded SILTSTONE; extremely weak 

[MANGAWEKA MUDSTONE]. 


