Description Rock

/

1 / (|
FIELD DESCRIPTION
OF, SOIL AND 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




/ 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




Term

Grade

Drescription

FrreonTy

Urrszathered

(fresh)
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Fedk mats thows na h':ns.; af strength, discoloura-
tion or other effects due to weathering. There
may be slight discolouration on major rock mazs
defect surfaces or on clasts,

Slightly
Weathered

The rock mass is not significantly weaker
than when urrweathered. Rodk may be
digcoloured along defects, some of which may
have been opened slighth:

Maderately
Weathered

MW

The rock mass is significantly weaker than the
fresh rock and part of the rock mass may have
beer changed to a soil. Rock material may be
digcoloured, and defect and clast surfaces will have
a greater discolouration, which also penetrates
slightly irto the rock material. [ncrease in density
of defects due to physical disintegration process
such as slaking, stress relief, thermal expansion/
contraction and freezefthav

Highly
Weathered

Most of the original rock mass strength is lost.
Material is discoloured and more than half the
mass is changed to a soill by chemical decom-
position or digntegration (increase in densty of
defectafiractures). Decompaosition adjacent to
defects and at the surface

of clasts penetrates deeply into the rock
material. Lithorelicts or corestones of
urweathered or slightly weathered rock

may be present.

Completely
Wieathered

Crriginal rock strength is lost and the rodk mass
changed to a soil either by chemical decomposi-
tion (with some rock fabric

preserved) or by physical disintegration.

Residual
Gl

Wl

Raock is completely changed to a soil with the
ariginal fabric destroyed.




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

Fine fabric < 25 mm

Coarse fabric 25 — 100 mm
Massive Mo fabric observed
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

W e e
Sub-horizontal 0-5 Laminated 2 mm — & mm
Gently inclined 6-15 Very thin & i
Moderately ncined 16-30 Thin 20 mm - 60 mm
Steeply incined 2l Moderately thin 60 mm — 200 mm
. Moderately thick 02m-06m
Very steeply inclined 61 =80 Thick ogmLisit
Sub-vertical 8l -50 Very thick >2m

For sedimentary rocks it is preferable to use the
K descriptors given in Table
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Strength

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

.

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

Extremely strong Cil'lﬂl'.ﬂ)ftmd'lippﬁdwiﬂ'l > 250 ~10
geological hammer
Very strong Requires many blows of
geological hammer to break it i Tl
Strong Requires more than one blow of 50— 100 9_5
geological hammer to fracture it
Moderately strong Cannot be scraped or peeled
with a pocket knife. Can be
fractured with single firm blow I 't
of geological hammer
Weak Can be peeled by a pocket knife
with difficulty. Shallow indenta- 5_20
tions made by firm blow with
point of geclogical hammer
Very weak Crumbles under firm blows with <l
point of geological hammer. -5
Can be peeled by a pocket knife
Extremely weak (also Indented by thumb nail or
needs additional descrip- | other lesser strength terms used <l
tion in soil terminology) | for soils

Note: Mo correlation is implied between q, and lgsg)

1
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TABLE 23: SCALE OF RELATIVE ROCK HARDNESS
(Modified, After Ref.3,12,17)

1

Hardness Field Approximate Unconfined
Term Designation Identification Compressive Strength

Extremely Soft RO  Can be indented with difficulty < 100 psi
by thumbnail. May be moldable
or friable with finger pressure,

Very Soft Crumbles under firm blows with 100-1000 psi
point of a geology pick. Can be
peeled by a pocket knife,
Scratched with finger nail.

Can be peeled by a pocket knife  1000-4000 psi
with difficulty. Cannot be

scratched with fingernail,

Shallow indentation made by

firm blow of geology pick.

Medium Hard Can be scratched by knife or 4000-8000 psi
pick. Specimen can be fractured
with a single firm blow of
hammer /geclogy pick.

Can be scratched with knife 8000-16000 psi
or pick only with difficulty.

Several hard hammer blows

required to fracture specimen.

Very Hard Cannot be scratched by knife > 16000 psi
or sharp pick. Specimen reguires
many blows of hammer to fracture

or_chip. Hammer rebounds after impact.
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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.




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).

FIGURE 6: MEASUREMENT OF JOINTS
(After Ref.13)
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Spacing
Perpendicular distance between adjacent discontinuities.
spacing of a set of joints as defined in Table

Spacing refers to the mean or modal

Moderately widely spaced
Closely spaced

Very closely spaced
Extremely closely spaced

Term Spacing
Very widely spaced =l m
Widely spaced 600 mm — 2 m

200 mm — 600 mim
&0 mm — 200 mm
20 mm — 60 mm

<20 mm

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.




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

Tight Nil Closed
Very Narrow >0-2

Narrow 2-6

Moderately Narrow 6—20 Gapped
Moderately Wide 20 - 60 Open
Wide 60 — 200

Very Wide > 200

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.

W




eepage
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 bi discontinuities can be described usini the terms in Table

Very Small < 60 mm
Senall 60 — 200 mm
Medium 200 — 600 mm
Large 600 mm—2m
Very Large >2m

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.

Folyhedral Irregular discontinuities without arrangement into distinct sets,
and of small persistence

Tabular One dominant set of parallel discontinuities (eg bedding planes),
with other non-continuous discontinuities; blodk length and
width >> thickness

Prismatic Two dominant sets of discontinuities orthogonal and parallel, with a thind
imegular set; block length and width > thickness

Equidimensional Three deminant arthogonal sets of discontinuities, with some irregular
discontinuities

Rhomboidal Three or more dominant, mutually oblique sets of discontinuities; oblique
shaped equidimensional blodks

K Columnar Several (usually more than three) sets of continuous, parallel discontinuibies /

LOssec] 1 |L'-—__ LS [} L =1L == LIS LAY -'—I-.'¢ (15




Table 2.32 Methods of classifyimng the quality of rock cores

x broken core (core <7.5 cm 1n
length) + weathering (graded 1-4
from fresh to completely
weathered) + hardness (graded 1-
4 from very hard to incompetent)

Classification  Definition Category of core  Remarks
considered
Total core Percentage of the rock recovered  (1). (2), (3). (5).  Gives indication of material that has been
recovery during a single coring ‘run’ 1.¢. all the core washed into suspension or the presence
placed in the of natural voids
core box
Solid core Percentage of full diameter core (1) and (2) Gives indication of fracture state
recovery recovered during a single coring
{ﬂul'r
Rock quality ~ Percentage of constant diameter (1) Can give indication of fracture state but
designation solid core greater than 0.Im in does not take changes in core diameter
(RQD) (Deere length recovered during a single into account. The diameter of the core
1964) coring ‘run’ should preferably not be less than 55mm
(NWX or NWM size)
Fracture Number of fractures per metre. (1) and (2) Can give indication of fracture spacing
index Thus 1s generally calculated for
each core run
Stability Index no. = 0.1 x core loss glcngth (1).(2),(3).(5)  Can give indication of fracture state but
index (Ege drilled-total recovery) x 10~ +no. does not take changes in core diameter
1968) of fractures per 0.3m (1 ft) + 0.1 into account




/ The quality of rock recovered may be classified in terms of total or solid core recovery or irﬁ
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.

Schematic illustration of fracture logging terms

Onlting induced fractues (after Norbury et al. (1986)).
K | L i ™
. Atleast one full dameter N-o-'-'?.—i‘—a—m—q_ Atleast one 0 dlameter Non-weact_ No recovery)

| ey

RQD 50% b ‘
|
SCR 65% 1 h i | ; mahum
1 i
TCR 90% l !

CORE RUN : ! —
Approxmate scale Nole All features shown on the core ane natural

100mm discontinubes unikess stated otherwise




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.




/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

RQD values ¢ adjacent core runs (after Hawkins 1986).
] 90mm Mudstone -
90 LQD, 50 = 0%
RAD, 5 = 55% 90 = 0%
100 ] a0 o LQD:!OD G%
RQD4,, = 55% 550
Drilling break Limestone
LAl pg = 100%
R = 559 0
QDgp = 55% 550mm L QD;;,,;. - 100%
RQD4g, = 55%
a0
a0 Mudstone
a0 LQEHUQ = 0%

RQD : Rock quality designation
LQD : Lithological quality designation
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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.

A. Mechanical Sedimentary Rocks 1l
Rock Nane Original Sedinent B. Cheaical Sedimentary Rocks
Conglomerate Gravel, or sand and gravel
Rock Name Main Mineral

Sandstone Sand
P tstang 511t Linestone Calcite
Claystaone Clay
Mudstone Silt, clay, possibly with sand Dolonite Dolonite

and/or gravel inclusions,

nonoriented

Chert Quartz
Shale Orientad, laminated, fissile,
(laminated claystone/siltstone) | clay and silt

.
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Table 2.11 Classification of igneous rocks

Acid Intermediate Basic Ultrabasic
£
= g
2 p 7
=
Light coloured rocks Light/dark coloured Dark coloured rocks Dark coloured rocks
rocks
- Rock consists of very large and often well developed
£3 erystals of quartz, feldspar, mica and frequently rare
gg E minerals.
25
PEGMATITE
At least 50% of the rock is coarse grained enough to allow individual minerals to  Rock is coarse grained
£ be identified. and dark in colour (dull
£ Rock is light coloured Rock may be mediumto  Rock 1s dark coloured green to black) with a
o with an equigranular dark in colour with a and often greenish with  granular texture. It
E texture (majority of more or less abundant plagioclase contains olivine and
g} grains approximately the  equigranular texture and  (about 60%) and augite  augite in abundance but
v £z " same size) and contains  contains <20% quartz together with some no feldspars.
E ;.E < >20% quartz with with feldspar and olivine. The rock usually
£ e 5 feldspar in abundance.  homblende in feels dense.
= 5 abundance.
GRANITE DIORITE GABBRO PERIDOTITE
At least 50% of the rock is medium grained. Crystal outlines are generally visible  Rock is greyish greento
= with the aid of a hand lens but individual minerals may be difficult to identify. black with a splintery
= Rock is similar in Rock is similar in Rock is dark coloured fracture when broken
E appearance to granite but  appearance to dionte but  and often greenish witha  and generally feels soapy
a £  the crystals are generally  the crystals are generally  granular texture. or waxy to the touch. It
E  much smaller. much smaller. Individual minerals may  is often criss-crossed by
5 be difficult to identify. veins of fibrous minerals
B The rock usually feels and/or banded.
= dense.
MICRO-GRANITE MICRO-DIORITE DOLERITE SERPENTINITE
At least 50% of the rock 15 fine gramed. Outlines of erystals are not usually
visible even with the aid of a hand lens. All rocks in this category may be
vesicular.
Raock is light coloured Rock is medium to dark  Rock is black when fresh
g (often pale reddish n colour (shades of and becomes red or
% -E brown or pmkish grey) grey, purple, brown, or green when weathered.
) a and may be banded. green) and frequently The rock is often
é 2 RHYOLITE porphyritic vesicular and/or
g £ amygdaloidal.
[ Raock is light coloured
2 © with a very low specific
E gravity and highly
= vesicular.
= PUMICE ANDESITE BASALT
Rock is glassy and contains few or no phenocrysts. It
1s often black in colour and has a characteristic
vitreous lustre and conchoidal fracture.
E‘ E\- OBSIDIAN
E“ o Rock is glassy and contains few or no phenocrysts. It

may be black. brown or grey in colour with a
charaeteristie dull or waxy lustre.
PITCHSTONE




Group . . .
1 Chemical and organic sediments

Table 2.12 Classificai fsedi I Usual structure Pyroclastic sediments
able 2.12 Classification of sedimentary rocks Compositi Bedded
e position edde -
Group Grain size and texture Bedded Massive/Bedded
Usual structure Detrital sediments At least 50% qf the grains  Crystalline rfalrbonale Deposirioulal textures often
Commposition Bedded are of fine-grained rocks depositional not recognizable.
Grain size and It)e‘( cure voleanic material. Rocks  texture not
RS e o e
. } composed of carbonate fen rock frz i
Quartz, rock fragments, feldspar, and other minerals. mpos lgneons 19Ck ﬁqgmsmf’ n
b minerals (rocks usually react a fine-grained matrix.
with dilute HCI). Rock is composed of: " Rock is erystalline. salty to
Rock 1s composed of more or less rounded grains in = (i) Rounded grains in a = 9 & taste and may be scratched
g a finer grained matrix: 2 @ fine-grained matrix: EJ 2 E with the finger nail.
43 2 g At 3 2 AGGLOMERA 5 =3 HALITE
o E £ = 8
§EE g CONGLOMERATE CALCI-RUDITE PE g TE 2 2% (rocksal
=] & e ~ . o - " = =1 &
8 QEJJ m e Rock is co‘mpo:.ed O.f angular or sub-angular grains in g E (if) Angular grains in a = e Rock is crystalline and may
4 a finer grained matrix: S - fine-grained matrix: E = 2 be scratched with the finger
BRECCIA VOLCANIC = 2 z nail. Grains turn into a
Rock is composed of: BRECCIA = 'g; 5 chalky white substance when
. . . - - = = o= « o ot 111 .
(i) mainly mineral and rock fragments. Ro;k11s cm:llp?se: of ; S 3 £ g burnt for qcf:'\]\) Sm[;ﬁlres.
SANDSTONE mainly sand sized angular 2 Z £ ‘ S
- or ) - . . 5 mineral and rock s =z R=In-] Rock is erystalline:
. (11) 95% quartz. The voids belt\\ cen th.e grains E fragments in a fine- ; E 2z 2 colourless to white,
= may be empty or filled with chemical E grained matrix. E = é B frequently with a bluish
5 = cement. - TUFF = 3 = Z tinge. It is harder than
& E e QUARTZ '1-52 @ 5 5 ;_ ] gypsum and has three
‘% E 8 SANDSTONE 5 E 3 2 =5 5 § orthogonal cleavages.
£ § (i11) 75% quartz and rock fragments and up to CALC-ARENITE £ g 2 g T - = ANHYDRITE
=} ; . = o % = L =, -1 ack or brownis
2 = 2 25% feldspar (grains commonly angular). s z £ 9£Z 83 = Rock is black or brownish
BT <|E e ¥ 1 4 4 LS gl % black and has a low specific
g The voids may be empty or filled with = A EEEEST iy (18—19) Itmay
. TmoEns g B, e $—19).
chemical cement. 2 % =2 E 3 2 % have a vitreous lustre and
ARKOSE é & S 25s E 2 = conchoidal fracture and/or
(1v) 75% quartz and rock fragments together EEL E'gwm & 2 25 breaks into picces that are
. . ~ o . o5 % oak A < .
with 15% + fine detrital material. “2555354% 3 2 roughly cuboidal.
[ =1 F=1 12} ~
ARGILLACEOUS =" E2C0E3 8 COAL
SANDSTONE Rock is composed of silt ] Z 232 < E Rock is black or wvarious
: " o : sized fragments in a fine- E‘ =228 % 8 = shades of grey and breaks
Rock is composed of at least 50% fine-grained s E S3T 3¢ . = oo
ticles and feels slightly rough to the touck CALCI-SILTITE to very ﬁne-glamed S =% £% with ca cllalacte[l;tle
parlicies an feels shghlly rouga fo e touch. matrix. Matrix and 2 oz« Z2g conchoidal fracture affording
= ) SILTI‘STONE B c fragments may not s = g g sharp cutting edges. The rock
EE) g Rock is homogeneous and fine-grained. Feels = always be distinguished = g é.n E cannot be scratched with a
;Eu 5 slightly rough to smooth to the touch. D in the hand specimen. RN = hE penknife.
5 & - MUDSTONE = 2 ‘E. & - E FLINT
d T 2 -] - imilar .
o 8 Z Rock has same appearance and feels as mudstone but = = g 2 o Z = Rock has similar appearance
K-S B ] ' St d ; 2 2 = E = and hardness as flint but
g & reacts with dilute FICL E = g S g breaks with a more or less
£ = CALCAREOUS CHALK (Bioclastic) s 2 “ % ZE  fatfacure
g E MUDSTONE ‘ ) g E3 CHERT
. . o— o3
Rock is composed of at least 50% very fine-grained FINE- = 235
. particles and feels smooth to the touch. GRAINED = 5 2
¢ CLAYSTONE TUFF 5 &3
=l iE : . CALCI-LUTITE b k- 52
) Rock 1s finely laminated and or fissile. It may be fine E = = Z g
53 or very fine grained - VERY FINE- 2 L
3 g Y fine gra é g GRAINED = g
an =

SHALE TUFF




il

Fabric
Grain size
Coarse-grained

2mm
Medium-grained

0.06 mm
Fine-gramned

Table 2.13 Classification of metamorphic rocks

Foliated

Rock appears to be a complex mntermix of
metamorphic schists and gneisses and granular
igneous rock. Foliations tend to be irregular and are
best seen in field exposure:
MIGMATITE
Rock contains abundant quartz and/or feldspar.
Often the rock consists of alternating layers of light
coloured quartz and/or feldspar with layers of dark
coloured biotite and hornblende. Foliation is often
best seen in field exposures:

GNEISS
Rock consists mainly of large platey crystals of
mica, showing a distinct subparallel or parallel
preferred orientation. Foliation 1s well developed
and often undulose:
SCHIST
Rock consists of medium- to fine grained platey,
prismatic or needle-like minerals with a preferred
orientation. Foliation often slightly nodulose due to
1solated larger crystals which give rise to a spotted
appearance:
PHYLLITE
Rock consists of very fine gramns (individual grains
cannot be recognized in hand specimen) with a
preferred orientation such that the rock splits easily
into thin plates:
SLATE

Massive

Rock contains randomly orientated mineral
grains (fine- to coarse-grained). Foliation, if
present, is poorly developed. This rock type
1s essentially a product of thermal
metamorphism associated with igneous
intrusions and 1s generally stronger than the
parent rock:
HORNFELS
Rock contains more than 50% calcite
(reacts violently with dilute HCI), 1s
generally light in colour with a granular
texture:
MARBLE
If the major constituent is dolomite mnstead
of calcite (dolomite does not react
immediately with dilute HC1), then the rock
1s termed a:
DOLOMITIC MARBLE
Rock 15 medium to coarse-grained with a
granular texture and 1s often banded. This
rock type 1s associated with regional
metamorphism:
GRANULITE
Rock consists mainly of quartz (95%)
grains which are generally randomly
orientated giving rise to a granular texture:
QUARTZITE
(METAQUARTZITE)

N
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The following scheme for systematic rock material description is commonly used in practice:

(a) colour;

(b) grain size;

(c) texture fabric and structure;

(d) weathered state and alteration state where relevant;

(e) minor lithological characteristics, including cementation state where relevant;
(f) ROCK NAME (in capitals);

(g) estimated strength of the rock material; and

(h) other terms indicating special engineering characteristics.

Table 2.15 Example of systematic rock material description

® (in) (i11)
(a) Light pinkish grey Light yellowish brown Light pinkish white
(b) Coarse-grained Fine-grained Medium-grained
(c) Porphyritic, massive Thickly bedded Foliated
(d) Slightly weathered Fresh Fresh
Slightly kaolinized

With bands of dark coloured

(e) Weal«jy c»::-111ented biotite with preferred
Ferruginous . .
orientation
() GRANITE QUARTZ SANDSTONE GNEISS
(g) Very strong Weak Very strong
() Impermeal_)ln; egcept along Porous
joints




Table 2.15 Example of systematic rock material description

(1) (i1) (ii1)
(a) Light pinkish grey Light yellowish brown Light pinkish white
(b) Coarse-grained Fine-grained Medium-grained
(c) Porphyritic, massive Thickly bedded Foliated
(d) Slightly weathered Fresh Fresh
Slightly kaolinized
With bands of dark coloured
Weakly cemented S _
(e) - biotite with preferred
Ferruginous . :
orientation
§3) GRANITE QUARTZ SANDSTONE GNEISS
(g) Very strong Weak Very strong
(h) Impermeal?l-; egcept along Porous
joints
Table 2.16 Comparison between soil and rock descriptions

Soil Rock

Consistency or relative density Colour

Fabric or fissuring Grain size

Colour Texture, fabric and structure

Subsidiary constituents Weathered state and alteration state

Angularity or grading of principal soil Minor lithological characteristics

type

PRINCIPAL SOIL TYPE ROCK NAME

More detailed comments on constituents Estimated strength of the rock material

or fabric Other terms indicating special engineering

characteristics




Grain size, Faliated rocks (mastly . :
e Bedded Rocks (mostly sedimentary) m ic) Rocks generally with massive structure and erystalline tecture (mostly igenous)
Pors Grain size At least S0% of A leawe 505 of gratn e Grsin size
than ; are fine-grained B Pegmatite
20 description | CONGLOMERATE graing are carbanate || Lk Well develaged but MARBLE deseription
— 0 Rounded boulders, cobbles often widely spaced
and gravel cemented in a Fragments of vaolcanic foliation semetimes QUARTZITE - - .
el RAN oritel2 BERO? | Peridar
§ finer matrix - ejecta in a finer matrix with schistose bands GRANITE L GA ®
" SALIME
Rounded grains : Granodiorite! 2 | Amphibolite | Serpen-
& BRECCIA 'ﬁ Caleirudite | AGGLOMERATE ROCKS | Migmatiee COARSE ke
Irregular rodk fragments in i Irreguiarly folated:
2 a firer matris - Angular grains mised schists and HORMFELS
2 WOLCANIC Halite greisies
= BRECCIA
@ | SAMDSTONE
Angular or rounded grains, E Anhydrite
commanly cemented by §
4 ,caleite or iron minerals
[iT3 | | clay. ; Cuﬂmd_ Gypeum Micradiarite!.2
£ | QUARTZITE Quarez grains Calearenice | YOIERAIE ash . eros
£ | and siliceous cement MEDIUM | Microgranice! granodioritel Ea i
& |2 TUFF SCHIST
02 = | T | ARKOSE ? Wiell developed
Mary feldspar grains 5 undulose faliation;
E GRETWACKE gemerally much mica
Many rock chips
—— 006 Textural zones (Il-1v)
g identified on basi
: Mostysie | § | [Cocsens | Fregmnedture SSecye
457 457 45
2 d of foliati RHYOLITE AMDESITE BASALT
a0 MUBSTONE o 3 FINE IGNIMBRITE 7 | DACITE 45
E &
less | 2 STONE Caleilutite ::';’:""""’ sined
than Mosdy clay
— 0.002
- MYLOMITE
or e h::" Chert: occurs as nodules and beds in limestone and calcarsous sandstone Egﬁl_‘l’! found in faule zones, Obsidian 5 Walcanic glass 7
:::“ mainly in igneous and
cry metamorphic areas
Granular cemented, except amarphous rocks CRYSTALLIME P‘__llf Calour D“:‘_.i‘
overlap with effusive | CARBOMN- rrasinily INTER- BASIC
SILICEOUS CALCAREOUS | i necus aceous | SIHICEOLS SILICEOLS o qurez | MEDIATE Litde orna | T
SEDIMENTARY ROCKS METAMORPHIC ROCKS LA ke
= Granular cemented rocks vary greatly in strength, some sandstones are stronger than * Most metarmorphic rocks are IGMEOUS ROCKS
many igneous rocks. Bedding may not show in hand specimens and iz best seen in distinguished by foliation which rmay Composed of closely interlocking mineral grains. Commonly strong and not
outcrop. Only sedimentary rocks, and some metamerphic rocks derived from them, irnpart fissility. Foliation in gneisses is porous when fresh, except in many cases for ignimbrite.
cantain fossils. best shserved in outcrop. Mon-foliated
* Calcareous rocks contain calcite (calciumn carbonate) which effervesces with dilute metamorphics are difficult to recognise | Made af sccurrenes:
hydrochloric acid. exeapt by seochtion Ay rock baked I.Bathaliths 5. Lava fows
by contact nuu:mrplim isdeseribed | 9 jacenliohs & Viins
- ‘ ] . - as a‘harnfels” and is generally samewhat | 3 gy 7. Effusive and sjecta
This table follows general geological practice but is intended as a guide only. stronger than the parent rock. 4 Diykes
Geological training is required for the satisfactory identification of rocks. * Mast fresh metamorphic rocks are
strong although perhaps fissile.

Engineering properties cannot be inferred from rock names in the table.

A




ﬂ’ﬁe 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]

Main Paragraph Example ltem

Weathering Unweathered Visual charactenstics
Colour Grey

Fabric Foliated

Rock MName SCHIST Rock name

Qualifying Paragraph

Strength Strong Rock mass qualifications

Foliabion dips 20-25°, well-developed;
several thin sheared zones along folia-
tion. S5teep joints moderately widely
Dhiscontinuities spaced.

Geclogical Information HAAST SCHIST Textural Zone 4 Addrbonal information

The example in Table should be written:
Unweathered, foliated, grey SCHIST strong; foliation deS 20 29| weII developed, with several thin




.

Wieathering Highly weathered Visual characteristics
Colour Light yellow-brown
Fabric Homogeneous
Rock Name: SANDSTONE Rodk rane:
Strength Very weak Rk mass qualifications
narrow to tight
Highly weatheret—tHght-yeHow=-brovwmfromogeneotus-SANDSTONEYery-weak:—ctosety-spaced joints

very narrow to tight [TORLESSE SUPERGROUP greywacke]

Weathering Slightly weathered Visual characteristics
Colour Blue-grey
Fabric Indistinctly bedded
Rock Name SITSTONE Rock name

| QuitingPoragrapn ]
Strength Extremely weak Rock mass qualifications
Geological Information MANGAWEKA MUDSTONE Additional information

Slightly weathered, blue-grey, indistinctly bedded SILTSTONE; extremely weak
[MANGAWEKA MUDSTONE].




