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A.T. Moon 

Abstract 

This report presents a standard system for all soil and rock 
descriptions made for engineering purposes. The basic approach to 
engineering description is discussed and tables of descriptive terms 
and definitions are included. New engineering log forms are pre­
sented. 

INTRODUCTION 

This report presents a standard system for all soil and rock des­
criptions made for engineering purposes. ,Examples of the Departments new 
engineering logs and an explanation sheet are presented in Appendix 1. 
The standard and new forms are similar to those used by other engineering 
organisations in Australia and the writer acknowledges the work and ideas 
of former work colleagues, D.H. Stapledon, R.A. RaIlings and J.R.L. Read. 

This report is not an all embracing standard. It presents the 
basic approach to engineering descriptions, together with commonly used 
standard terms. There is some discussion on philosophy and topics with 
which Departmental geologists may be less familiar. For more detailed 
standards the reader is referred to the standards produced by the Depart­
ment of Main Roads and the Melbourne and Metropolitan Board of Works. 
The Australian Mineral Foundation course notes on engineering site investi­
gation provide an invaluable account of the basic approach to soil and 
rock descriptions (see REFERENCES). 

The only way to assess the worth of an engineering log is to use it. 
It is hoped that the new logs and explanation sheet will appear in all 
reports produced by the Department in which soil and rock are described 
for engineering purposes. The writer will be satisfied the system is 
working when other geologists become critical through experience and seek 
revision and improvement of the logs presented here. 

BASIC APPROACH 

An engineering log can be regarded as a report of a test. It should 
give details of what was carried out, what happened, what was obtained, 
and what interpretations were made. It should be complete and clearly 
presented. Repetitions and non-standard abbreviations should be avoided. 

Each log includes descriptions of relevant engineering properties of 
the materials encountered. This part of the description does not depend 
on knowledge of the geology and can be made of both natural and man made 
materials. A basic concept in the description is to distinguish between 
substance, defects and mass. These terms may be defined as follows: 

substance 

defects 

effectively homogeneous material, may be 
isotropic or anisotropic 

discontinuities or breaks in the continuity 
of a substance or substances 
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mass any body of material which is not effectively 
homogeneous. It can comprise two or more 
substances without defects, or one or more 
substances with one or more defects. 

Underlying this concept and these definitions is an attempt to dis­
tinguish between those properties defining the soil or rock substance 
(i.e. the unit building blocks) and the additional properties necessary 
to define the soil or rock mass as a whole. The properties of the mass 
are controlled partly by the properties of the substance (unit building 
blocks) and partly by the existence of defects (joints, fissures, etc.) 
within the soil or rock mass and the continuity, attitude and frictional 
properties etc. The importance of the defects in controlling the proper­
ties of the mass increases as the ratio of substance strength to defect 
strength increases. Thus defects in a rock mass are much more important 
in defining the properties of the mass than defects in a soil mass. 

All materials are also described geologically; in fact some of the 
terms defined in this report are based on both geological origin and 
engineering properties. For example, a crushed seam by definition is a 
fault (geological) which has the property of being a seam of soil substance 
separating one or more rock substances. The geological description is 
very important as it gives information on the origin of a material and the 
history of the site. Knowledge of the geology can allow inferences to be 
made about the distribution of the materials and the geometry of the mass. 
Recognition of the effect of past processes may allow future processes to 
be predicted. For example, a sandy silt occurring at the surface may be 
recognised geologically as recent river alluvium. Thus it is likely to 
occur in thin planar sheets and the site may be liable to flooding. 

* Composition 

* Condition 

* structure 

* Additional 

SOIL DESCRIPTION 

Order of description 

Unified Soil Classification system symbol 
Name 
Plasticity or particle characteristics 
Colour 
Secondary components 
Other minor components 

Moisture (disturbed or undisturbed) 
Consistency or relative density (undisturbed 

only) 

Zoning 
Defects 
Cementing 

Soil origin (e.g. FILL) 
Geological and pedological notes 
Odour 

1-2 



Classification system and soil name 

The Unified Soil Classification system (USBR Earth Manual) provides 
the starting point for the description of soil substance (see fig. 1). 
Every person logging soils for engineering purposes should be familiar with 
this system. Apart from natural soils, other materials (e.g. weathered 
rock which breaks down or can be remoulded in water, or some fill such as 
crushed house bricks) can be usefully described by this system. It should 
be noted that the system applies to disturbed and remoulded soils with no 
reference to the in situ condition. In order to classify a natural soil it 
is necessary to disturb it and often to add water. The natural condition 
of the soil is recorded elsewhere in the description. 

Apart from its value as a universal classification system, its 
basis on the physical properties of materials enable judgments to be made 
on the suitability of different materials for different engineering pur­
poses. For example, a clayey gravel (GC) may be ideal as a core material 
for an earth dam whereas a well graded gravel (GW) may be required as a 
filter. The Unified Soil Classification system symbol alone indicates 
possible engineering uses. 

Single component names 

Names for single component soils are based on AS 1726 as follows:-

Name Subdivision 

Clay and Sil t 

Sand Fine 

Medium 

Coarse 

Gravel Fine 

Medium 

Coarse 

Cobbles 

Boulders 
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Particle size 
(rom) 

<0.06 

0.06 

0.2 

0.6 

2.0 

6.0 

20 

60 

200 



Multi-component names 

Notes 

Modifying adjectives and dual symbols should be used as follows: 

(i) Fine (>50% clay or silt), CL, CH, ML, MH 

Lesser components 

o to 5%: Just detectable by 
feel or eye 

5% to 12%: Easily detectable by 
feel or eye 

>12%: Requires dual name 

(ii) Coarse (>50% sand or gravel) 

Fines content 

Use term "with a 
trace of" e.g. CLAY 
with a trace of sand 

Use term "with some" 
e.g. CLAY with some 
sand 

e.g. Sandy CLAY 

o to 5% <0.06 mm Well graded or poorly graded 
GRAVEL and SAND; GW, GP, SW, SP 

5% to 12% <0.06 mm 

>12% <0.06 mm 

Requires dual symbols, e.g. GP­
GC, GW-GM, or SW-SC 

Silty or clayey GRAVEL and SAND; 
GM, GC, SM, SC 

(i) Modifying adjectives (Silty CLAY, Clayey GRAVEL) used only when a 
secondary component is present in a proportion greater than 12%. 

(ii) Dual names (Clayey GRAVEL - Gravelly CLAY, GC-CH, as distinct from 
dual symbols, GRAVEL, GP-GC) are used only when primary and secon­
dary components are present in almost equal proportions. 

(iii) In visual classifications performed without the benefit of a labora­
tory test, proportions are visually estimated. In borderline cases 
the symbol or name allotted may not be precise. Always note on the 
borelog, geological plan, etc., whether the classification was made 
visually or on the basis of laboratory tests. 

Plasticity and particle characteristics 

High plasticity 

Medium plasticity 

Low plasticity 

Well graded 

Poorly graded 

Liquid limit >50 (CH, MH and OH) 

Liquid limit >35 <50 (CL-CH etc) 

Liquid limit <35 (CL, ML and OL) 

Good representation of all particle 
sizes from largest to smallest (GW, 
SW) 

One or more intermediate sizes poor­
ly represented (GP, SP) 

Note: Clay of high plasticity is best recognised in the field 
by the properties of high dry strength, toughness and 
non-dilatancy. Also smeared surfaces tend to be shiny. 
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Dry (D) 

Moist (M) 

Wet (W) 

Moisture 

Looks and feels dry 

No free water on hands when remoulding 

Free water on hands when remoulding 

Consistency 

For silt, clay and clayey sand 

Range 

Very soft (vs) 

Soft (S) 

Firm (F) 

Stiff (St) 

Very stiff (VSt) 

Hard (H) 

Friable (Fb) 

Unconfined com­
pressive strength 
(kPa) - pocket 
penetrometer 

<25 

25 to 50 

50 to 100 

100 to 200 

200 to 400 

>400 

N* value 

<1 

Rough field test 

Exudes in fingers when 
squeezed 

1 to 3 Easily penetrated by 
fist 

3 to 6 Easily penetrated by 
thumb 

6 to 12 Indented by thumb,pen­
etrated with difficulty 

12 to 25 Easily indented by 
thumbnail 

>25 Indented by thumbnail 
wi th difficulty 

Crumbles or powders 
when scraped with 
thumbnail 

*N standard penetrometer blow count per 300 mm. 

Density index 

For sand and gravel 

Range % N value Rough field test 

Very loose (VL) 0 to 15 0 to 4 Ravelling 

Loose (L) 15 to 35 4 to 10 Easy shovelling 

Medium dense (MD) 35 to 65 10 to 30 Hard shovelling 

Dense (D) 65 to 85 30 to 50 Picking 

Very dense (VD) 85 to 100 >50 Hard picking 
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Structures 

Separate zones of soils differing in colour, grain size or other 
properties are described as: 

Layer 

Lens 

Continuous across exposure or borehole core 

Discontinuous layer with lenticular shape 
across exposure 

Pocket Irregular inclusion across exposure 

Fissures should be described in terms of shape, continuity, texture 
(rough, polished) and/or coatings. 

Cementing. Soils or defects within soils may be cemented by various 
agencies. The type of cement and degree of cementation should be noted. 

Sieve 
aperture 

EXAMPLE OF SOIL DESCRIPTION 

Laboratory results 

(mm) 19.0 13.2 9.5 6.7 2.36 1.18 0.425 0.300 0.150 0.075 

% pass­
ing 100 90 65 

Atterberg limits on - 0.425 mm fraction are: 

Liquid limit 

Plastic limit 

(LL) 

(PL) 

42 

22 

Plasticity Index (PI) 20 

Description 

59 56 53 52 

From grading, soil consists of 52% clay/silt, 38% sand and 10% fine 
gravel. Soil is therefore fine-grained (clay/silt >50%). 

LL and PI plot above 'A' line on plasticity chart (fig. 1) so soil 
is CLAY. LL is between 35 and 50, so plasticity is medium and symbol is 
CL-CH. 

The soil contains 38% sand and 10% fine gravel, therefore it is a 
sandy CLAY with some fine gravel. 

The soil is pale grey and brown with no particular pattern. 

The soil looks and feels dry, and darkens on moistening. 

The pocket penetrometer value is 450 kPa which is 'hard'. 

The sample contains numerous root holes up to 10 mm in diameter. 
Therefore the full description is: 

CL-CH Sandy CLAY, medium plasticity, pale grey and brown, sand 
coarse, some medium with a trace of fine, some fine gravel. Dry, hard, 
with numerous root holes to 10 mm. 
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Rock substance 

Condition 

Defects 

ROCK MASS DESCRIPTION 

Order of description 

Name 
Grain characteristics 
Colour 
Structure 
Minor components 

Weathering or alteration 
Strength and hardness 

Rock type name 

Significant defects 
General defects 

Clear, simple, general rock names should be used. The object is 
to ensure a reasonable engineering description rather than a petrologically 
precise geological classification. 

Particle characteristics 

For sedimentary rocks the size of particles can be described in the 
same way as soils. For crystalline rocks, terms such as fine-grained, 
coarse-grained etc. with a size range specified, can be used. Particle 
shape, e.g. rounded, sub-angular, spherical, platy etc. should also be 
noted. 

Rock substance structure 

This refers to features observable in hand specimen. The fabric 
of the substance can be described; it may be massive (homogeneous and 
isotropic), layered (bedding or cleavage) or lineated. If the substance 
is not massive it will have a strength anisotropy which may be measured 
and noted. There may be zones differentiated by grain size, colour or 
other properties. The presence of voids should be noted and comment on 
the porosity may be useful. The spacing of the structures should be noted 
e.g. graded bedding, from coarse to fine sandstone upwards, spacing 100 
to 300 mm. 

Degree of weathering 

Weathering is progressive and hence to categorise weathering it is 
necessary to define arbitrary limits. Degree of weathering means the 
observed 'condition' of the rock substance now as caused by past weather­
ing. It should be noted that the definitions suggested here apply to rock 
substance only. Other classifications exist which include references to 
defects, the rock mass as a whole, and the strength of the substance. 
These classifications may be useful as general grade classification in 
some situations but are inadequate for detailed engineering purposes. 
Rock substances do not necessarily become weaker during the weathering 
processes. For example Some weathered Hawkesbury Sandstone (cemented 
with limonite) is stronger than the fresh rock (cemented with clay) . 
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WEATHERING PRODUCTS CLASSIFICATION 

Term 

Fresh 

Slightly 
weathered 

Highly weathered 

Extremely 
weathered 

Abbreviation 

Fr 

SW 

HW 

EW 

Definition 

Rock substance unaffected 
by weathering 

Rock substance affected by 
weathering to the extent 
that partial staining of 
the rock substance usually 
by limonite has taken place. 
The colour and texture of 
the fresh rock is recog­
nisable. 

Rock substance affected by 
weathering to the extent 
that limonite staining or 
bleaching affects the whole 
of the rock substance and 
other signs of chemical or 
physical decomposition are 
evident. Porosity and 
strength may be increased 
or decreased compared to 
the fresh rock. The colour 
and strength of the original 
fresh rock substance is no 
longer recognisable. 

Rock substance affected by 
weathering to the extent 
that the rock exhibits soil 
properties - i.e. it can 
be remoulded and classified 
according to the Unified 
Soil Classification system, 
but the texture of the 
original rock is still 
evident. 

Note: No criteria are given for IIModerately weathered". It is difficult 
to devise a universal definition that does not overlap with either 
'Slightly weathered" or "Highly weathered". It can be defined on 
particular sites for particular rock substances if required. 

Strength 

The strength of rock is based on the point load strength index 
corrected to 50 mm, known as IS(50). This is a measure of the strength 
of rock substance. The equivalent Unconfined Compressive Strength (U.C.S.) 
values are based on the assumed but very approximate relationship, 
U.C.S. ; IS(50) x 24 
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Rock strength Symbol Point load strength Approximate equiva-
class index Is (50) (MPa) lent U.C.S. Qu 

(MPa) 

Extremely low EL <0.03 <0.7 

Very low VL 0.03 to 0.1 0.7 to 2.4 

Low L 0.1 to 0.3 2.4 to 7 

Medium M 0.3 to 1 7 to 24 

High H 1 to 3 24 to 70 

Very high VH 3 to 10 70 to 240 

Extremely high EH >10 >240 

Hardness 

The hardness of the rock substance may be described according to 
Mohs scale of hardness. It should not be confused with strength. For 
example, a medium strength siltstone may have a Mohls hardness of 5 where­
as a very high strength limestone may have a Moh's hardness of 3. 

Defects 

Rock mass behaviour in most situations is dominantly controlled by 
the nature and configurations of defects in the mass. It is considered 
that many soil masses also contain defects which greatly influence their 
engineering behaviour, but there is inadequate appreciation generally of 
the nature and influence of soil defects. This report only gives defini­
tions for rock defects because no widely used definitions for soil defects 
exist. However, it is important for all involved in site investigations 
in soils to be aware of their existence and adequately report and describe 
soil defects which occur. As with soil and rock substances understanding 
the origin of each type of defect is invaluable as it allows the extent 
(continuity) and shape of most defects to be predicted. For example, 
both crushed seams and infill Seams consist of soil substance but a 
crushed seam is a geological fault and may be expected to continue for 
hundreds of metres, whereas an infill seam results from the mechanical 
loosening of a rock mass and will be confined to slightly disturbed 
near surface zones. 
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Definitions of rock defects 

Name 

Bedding, 
Cleavage 

Joint 

Sheared) 
zone ) 

) 

) 

) 
) 

) 

) 
) 

) 

crushed~ 
seam ) 

Infill 
seam 

) 

) 

) 

) 

) 

) 

Extremely 
weathered 
seam 

Map symbol 

'-<: 
~ 

These are faults 
in the geological 
sense 

~7 

Log symbol 

Incline graphic 
symbol e.g. 

---;::--
.;:------

Not usually 
shown unless 
considered 
significant 

-------....... -
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Description 

Layered or parallel ar­
rangement of mineral 
grains or micro fractures, 
giving rise to planar an­
isotropy in the substance. 
Not true defect unless 
continuous observable 
parting occurs can then 
be described as Joint 
parallel to bedding (or 
cleavage) 

Discontinuity or crack 
across which rock has 
Ii ttle or no tensile 
strength. May be open 
or closed. May be planar, 
curved or irregular. 
Joint surfaces may be 
rough, smooth or slicken­
sided. 

Zone of rock substance, 
with roughly parallel 
almost planar boundaries, 
cut by closely spaced 
joints. The joints are 
usually smooth or slick­
ensided and curved, 
intersecting to divide 
the mass into lenticular 
or wedge-shaped blocks 

Seam with roughly parallel, 
almost planar boundaries, 
composed of disoriented, 
usually angular fragments 
of host rock substance. 
The fragments may be of 
clay, silt, sand or gravel 
sizes or mixtures of these. 
Soil properties 

Seam of soil substance, 
usually with very dis­
tinct parallel bound­
aries. Fanned by migra­
tion of soil into open 
cavity or joint 

Seam of soil substance, 
usually with gradational 
boundaries. Formed by 
weathering of the rock 
substance. 
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Notes: Often it is not possible in cores to deduce the origin type of a 
seam. In these cases the extremely weathered symbol should be 
used, together with an engineering description of the soil in the 
seam. The origin terms are applied only when there is good evi­
dence to support their use. Other terms such as "gouge", "crush 
breccia II, "mylonite 11, "shear II etc. are not used as they are open 
to various definitions not specific enough for engineering purposes. 
In special caSes a term not defined above may be preferred by some 
people. If any other terms, or alternative terms are used they 
should be clearly defined in simple descriptive terms. 

Logging of defects 

The most important defects are shown graphically on the borehole log 
and described individually under the heading "significant defects". For 
example, infill seams on a dam abutment, open limonite stained joints close 
to a pressure tunnel, and all crushed seams will usually be judged as 
significant. Under the general description heading the overall defect 
pattern in the rock mass is described. 
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Fi gure 1. 

SAA CODE OF PRACTICE FOR SITE INVESTIGATION 

M.jorDiYiSiofls 
Group 

Symbols 

GW 

Typic,l Names 

UNIFIED SOIL CLASSIFICATION SYSTEM 

Field IdentifIcatIon Procedures 
(ExCludIng PI,ltel., I.rger th,n 15 mm 
13"1 and basIng f"ction, on .,timated 
weIghts) 

W,de range tn ~raln sizes and substant •• 1 
amounts 01 aU Intermedlat. parllcle sizes. 

labor.tory Classification Criteria 

D. 
Cu ' - Greller th.n 6 

D •• 

(0 ... )' 
Co • -- Belween 1 and 3 

0 ,, -0.., 

Iniormlllon R~Ulred 10f 
Descrlbmg SOIls 

j ~--~---------------+----------------, Predominantly one sile or I f',"ge 01 
SlleS ... nlh some tntermed,.te sizes 
mIssing 

Gtvft typical namfl. mdteaUt 
apprO.lmale percentages of aand and 
gravel . ma. sIze. angulanty. surlace 
condillon and hardness of Ihe coa,.e 
graIns. local or O.ohy,Jical name and 
perhf'ent descnpll .... Information. 

c 

£ SILTS AND CLAYS 

b LIQUId hmll 
less than 50 

~~ 
~~ 
E'" 
o~ 
_E 
;;E 
<~ 
C~ SILTS AND CLAYS 

~:; Liquid hmll 

j 
gre.Jter than 

50 

Highly OrganIC Soil. 

GP 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

Poorly graded gr .... el'., grlyel-sand 
ml.I",,". hUle or no lines. 

InorganiC SIUS and ... ery lif'e SJllnds. rock 
Iiour. Silty or clay,",y hne sands Of 
Clayey Silts ""'IIh shght plasltclly. 

Inorgamc cl.Jys 01 low to medium 
plashclty. graveUy cl.Jys. sandy cl.JYs, 
SIlty. 

~tt:;i~I!~~~C~;~ Ofganic silly cl.Jys 

InorganiC SIUS. mICaceous or dlatom-
aceous hne sandy or silty soilS. elastic 
SiltS. 

:~~~y:;!~ clays 01 hIgh plastiCIty. 

Organic cl.Jys 01 medium to high 
plaSItClly. org.mc Silt. 

PIII.t and other highly organic soils. 

ldenhllcat.on PrOCedure on FraCllon 
Smaller than 0" mm (BS No. 36 sIeve) slle 

D;t,~~~:;'~lh 
ch'facteflshes) 

None to 
shghl 

Medium to 
high 

Slight 10 
medium 

Slight to 
medIum 

High to 
... ery hIgh 

Medium to 
high 

DtlaUlncy 
tReachon to 

shakIng) 

OUtc'" 
10 slo"", 

None to 
... ery slo"'" 

510"'" 

510"'" to 

No"" 

None to 
very slow 

Toughness 
(Consistency 

nellr PL) 

None 

Medium 

Slight 

Slight to 
Medium 

High 

Slight to 
medium 

ReadIly Identliled by colour. OdOur. 
spongy leel and frequently by 
Ilbrous tedure 

X 

'" 0 
~ 

>-... 
U 
;:: 
III .. 
.J 
"-

10 

50 

40 
r --+ 

Nol meehng an oradatlon requirements lor GW. 

Atlefherg limits below "A" lif'e 
or PI less Ihln.t. 

AII"rherg Ilmils above " A " line 
wllh PI oreAler Ihan 7 

0 , .. 
Cu ' 0 :;- Grealer Ihan .t 

,0",)' 

Allerberg hmlts above "A" hne 
""'Ith PI bet""'een 4 and 7 ar. 
borderline cases reqUlrlno UM 
01 duat symbolS 

Cc ~ -- BetwMn t and 3 0 ,, ·0.. 

NOI meelmg all 9radlillon reqUIrements for SW 

Allerberg limits belo"", " A " line 
or PI less than .t. 

Allf>fberg limIts aho ... e " A" hne 
wllh PI greAter than 7 

H \-
, I- - ~ tL 1 t 

tIl +-

I=l-ti 
vi -; 
. ~ - -'-

AUerberg I,mlts above " A" lone 
""'I,n PI belween 4 and 7 are 
borderline cases reQuIting use 
01 dual symbols 

-I \I 1 R-

. ,I 
' .:.~ ft ~ ~ 

. __ 1 i ~: j i+~ ::lli::: ~ ~:t -Itt ::Jj- -'t-
; 1 L~t~ , . I~ r 7 ·-'; ..: 

!O~~ __ ~ _ :~ ~.r ; : ' 1 Jti-~ !:L ..;::::::-:;. --it It - i t-:: , --:h .t-t-~ r..w~ - t- 1 J +1- -.. --'-+ t-~:-· ~r-t--- 4-t-
20 

-~ r- r-r-t ' t--+-
- t- ' '' 1 ., , . , .. '';)- 1 t!- ~ 1+ t++ r-- , • • 1 

" 
0 

0 10 .0 '" 
.., 00 10 70 10 10 '00 

LIQUID LIMIT 

and symbol on par.ntheSes 
For undisturbed solis add In'orm.tion 
on slrallllcaltan. degree 01 
compaClnesS . cemeniallon and 
mOisture condlhons 

~Q!f 
~y.....lllUl. orlv.lly. about 20'1lIo 
hlrd. Inoulir or .... el particles 
12 mm ma. Slle. rounded and subanouiar 
sand graIn, coarse 10 hne. abOul 
tS'" nonplasllc hnes wllh law dry 
sHenglh. "",ell compacled and moisl 
on place. allUVial sand ISM) . 

Give IYPlcal name. ondlcate deoree 
and chi\faCI~r 01 plas\tclty. amounl 
and ma.lmum size 01 coarse oralns. 
colour In w~1 conditIon. odour if any; 
local or geologlc.Jl name: and oUler 
perltnent descnptlve Inlormatlon 
and symbol In parentheses For 
undISturbed sotls add mlormalton on 
structure. slr.Jhhcallon . consistency m 
undlSlurbed .Jnd remoulded states. and 
mOiSlure (;ondlhon 

~Q.!t 
Q!Y1:Y...1.!!J.. bro"",n . shghtly plasltC . 
small percenl.Jge 01 lille und. 
numerous verllcal root holes . firm 
and dry m place. loess IML) 

BOUNDARY CLASSIFICATIONS: Soils possessing characleftshcs of t"",o groups are deSignated by combmations 01 group symbols . For elample GW-GC. well graded gravel-sand "",jth clay bInder. 

LATERITIC SOILS: These Salls may be classified lexturally in accordance ""'Ith the above system. bul thelf properties may be inconsislent with accepted usage because 01 Ihelf tendency 10 halde'n on exposure to .Jlmo'phenc conditions 

DILATANCY (Aeacllon 10 shaking) 
Prepare a pat 01 motst SOil ""'Ilh. volume 01 about to mml Add enough ""'lIIler. it necessary. to 
make tne soil soIl but f'Ot sticky. Place the pal mlhe open p.Jlm alone hand and ,hake 

~:iC;:'~i~rZ~a~1:~~:y"",~~:;n~~ tl~ ~~~~::~1 ::.~:; :~~ :h~~~v~Of:a,~~~o,; 
con.istency and bKomn glossy. Wl'len the sample i, squeezed bel~een the lingers. lhe 
...,ater and gloss dlsappea, from the lurface. the pat stiffens and linally It cracks or crumbles. 
The rapidity 0' appearance 01 waler during shaking and of its diuppearance durmg 
squeeZing II a meesure all .... dllalancy . Very Ijne clean sands give the QUIckest and most 
dlshnct reachon whereas clays have no ,eaction. InorganiC silts, such as atypical rock flour. 
shOw a moderately qUICk reaction. 

FIELD IDENTIFICATION PROCEDURES FOR FINE GRAINED SOILS OR FRACTIONS 

T .. ese procedures afe to be performed on the minus 0.4 mm (SS -No. J6 SIeve) size particles 

DRY STRENGTH (Crushing ch.Jracteristi(:s) 
Mould a pat 01 soil to the consistency 01 pully. addino waler if n~eSSlry . 
Allo"", the pat to dry completely by oven, sun Of alf drying and then test 
lIs strenglh by breaking and crumbling bet"","n the lingers. FIne sand 
leels gnlly where .. typical silt hal the smooth 1 .. 1 01 lIour. 

5cm 
~I 

!~~~e~S:' ~~~-:~t"f~ =: 1~:~~Ci~I:6~lded to Ihe cons1steflcy of Pully "too dry . 
water must be added tnd ,f .ltcky-. the specunen should be spread out III a thin layer and 
1IIII0wed to lose some moisture by evaporation Then the spe<:unen IS rolled oul by h.Jnd on a 
smOOlh surface or between the palmlmlo a thraad about 3 mm In diameter The thread IS 
then fOlded and rerolled repeatedly. Durlllg Ihls manipulatIon the mOisture content IS 
gradually reduced and Ihe specimen sltflen • • lillally 10M. It. plasllclty and crumbles when 
the plastic limills reached. Afler the thread CrUmbles. the pieces should be lumped together 
and a slight kn.admg action continued until the lump c rumbles. 
TM toughness 01 the thread near lhe plastIC Ilm,I and ''''e sltllness 01 Ihe lump ""'hen II 
Iinally crumbles IS IndIcatIve of the clay contenl 01 the SOIl. 



APPENDI X 1 

Explanation sheet for engineering logs and sample logs for a borehole, 
excavation, and cored borehole. 
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TASMANIA DEPARTMENT DF MINES 

EXPLANATION SHEET FOR ENGINEERING lOGS 

Borehole and excavation log 

Penetration 

123 

I 
No reS.istance 

ranging to 

_ refusal 

Water Notes -samples and tests 

U50 
22 Jan. 80 Water level 

on date shown. D 

Water inflow. 

Water outflow. 

N 

N* 

Undisturbed sample 
50mm diameter. 
Disturbed sample. 

Standard penetrometer 
blow count for 300mm. 
SPT + sample. 

Material classification 

Based on Unified Soil 
Classification System. 
In Graphic Log materials are 
represented by clear contrasting 
symbols conSIStent for each project. 

Moisture content Consistency hand penetrometer 
Density index 

% 

D Dry. looks and feel dry. 

M Moist. no free water on hand 
when remoulding. 

' W Wet. free water on hand 
when remoulding. 

LL Liquid limit. 

PL Plastic liinit. 

PI Plasticity Index. 

ego M > PL - Moist. moisture content 
greater than the plastic limit. 

Cored borehole log 

Case - lift Fluid loss 

III Casing used. No loss 

H Barrel withdrawn. 

50% loss 

100% loss. 

(kPa) 
VS Very soft. <: 25 

S Soft. 25 - 50 

F Firm. 50 - 100 

St Stiff. 100 - 200 

VSt Very stiff. 200 - 400 

H Hard. > 400 

Fb Friable. 
Notes, X on log is test result 

- is range of results. 

Lugeons 

Lugeon units (~L) are a measure 
of rock mass permeability. For 
a 46 to 74mm diameter borehole 
1 Lugeon is defined as a rate of 
loss of 1 litre per metre per minute. 
1 Lugeon is roughly equivalent to 
a permeability of 1 X l 0 ., mm I sec. 

Weathering Strength point load strength 

Fr 

SW 

HW 

EW 

Fresh. 

Slightly weathered. 

Highly weathered. 

Extremely weathered. 

index I ••• (MPa) 

EL Extremely low. <: 0'03 

VL Very low. 0·03 - 0'1 

L Low. 0'1 - 0·3 

M Medium. 0·3 - 1 

H High 1 - 3 

VH Very high. 3 - 10 

EH Extremely high. > 10 

Note , X on log is test result. 

1-15 

VL Very loose. 0- 15 

L Loose. 15 - 35 

MD Medium dense. 35 - 65 

D Dense. 65 - 85 

VD Very Dense 85 - 100 

Graphic log 

No core. 

Rock substances represented 
by clear. contrasting symbols 
consistent for each project. 

Significant defects 

Significant defects shown graphically. 

Joint. 

Sheared zone. 

Crushed seam. 

Infill seam. 

Extremely weathered seam. 



TASMANIA OEPARTMENT OF MINES 

ENGINEERING LOG - BOREHOLE 

bor,hol. no. 

1 
'hot' 1 ,I .1. 

projec' C;OVERN MEN-r OFFIces location 1-/ I LL SIR~€-" , NEW,aWN 

co·"din.tI, 4786:3,,,, E. 
573 (, 'i'f ZM '" 

4'2- brn 
inclination vu-r,,01 
R.l. 

bearing 

g 
'; ~ notll mitre. 
i I ~ sampl.s, 
:. I i tests ...J E. 

a: ~ 123 

drill type 
drill method 

drill fluid 

4t.MC.O 210e. 
A~U" ,"V"!.it 0,,5 .. 
fIl"",c. "TC bit- 5 to i ... 

material 
soil type: plasticity or particle characteristics. 

colour. s,condary and minor components. 

hoi. commenced :l.2 -;JO,... ~ 
hole completed ,'22. ':J'CIoft, to 
drilled ~y ~ RS 
logged by W ~ S 
checked by SC b 

structure, geology 

FILL 

'ToPSoIL -= 

-

-

-

HICiH Ly "TO 

ElCTREHELY _ 

WE; ATH6-~EJ) 
SA .. DS .... cswE 

(TI~I~S I c.) 

-

I 



TASMANIA DEPARTMENT OF MINES borehole no. 

'3 
ENGINEERING LOG - CORED BOREHOLE sheet I 01 5 

project RED RIVER location SEA"TOWN 

to-ordin.tes 398 11-7' ~ E. 
6lto2 71'!. ... N 

R.L 177-& .. 
inclination vertfcaJ 
bearing 

noles lugeons 
~L 

Scm 

drill type M,.J .... 11 1= 30 
drill method NMLC 

r,.,ple tr.k bo.rrtJ "53 ... 
drill fluid W .. r.r 

substance descriptiDn 
rock type; grain characteristics. 

colour. structure, minor components. 

No CORE: I 1"n"""'­
c~l/>~ aI- HW S'LTS1l>-HE 

SILTSTONE, GOOJ"s~q",,~e,d, 
':lell"" brow>1, <.lialM1..o 

Fr,cJ,!e. ) beJJ~ ,J-
4-0 Ii 60· ~ 51,0;.,., 

SIL-rS"fcmE COdr1t1"i.IcJ, 
'3~ ~ -..I3"'j • o.p> 
30 to 40·.... sk"""" 
I;" 1VbcJ.l..J ..,;t£. 
Sflt.lDS"fllt.Jf QOi} f,<£ ri.e.I. 
p .. k. g~, ... t.W> "f' to 
50", .. ~~I.. 

Sft~DS7"~6 oteJ ...... 16 

~ ~......:-J ''l~'" bro..m, 
sll:llJ.I~ fN.~1c. 

5IL-rSf~~ (107.) ........\ 
SI\>lDS-roH6 (101)) u o.~ 

~AN I,E ) ~ ~.-....-eJ ) 
¥"IJ~ pal4 ~tt>:l ...d porJ.., 
11Ic>S~lve J rro.(C. oj. P'd;"!i.. 

1-17 

hole commenced Ig J"'CI.A '80 
hole completed 25 '7A,a.o\. '80 
drilled by B Br ....... 
logged by R. KI-\ 
checked by -reP 

defect description 
thickness. type. inclination, planarity. 

roughness. coating. 

significant 

t>lFILL Seo.M 
CLAY (ol) ~'<':l 
MGts\-·" 4-OMM 
d'r' SS· 
EWS....." 

ClM('9 b-
20 .... J.ps3O" 

general 

Y.;t/ 



TASMANIA DEPARTMENT OF MINES 

ENGINEERING LOG - EXCAVATION 

projec' WA1"ER TI\£~"ME~ PLAN, foco'ion RIII£Rpo-Rj' 

co · ordinates 46'1161 ... E 
5736844 .. N 

RL 11j.6·g .... 
excavation dimensions 

10", ~ t)·8", JI. 3·t ... deAf' 

.; 
~ 

notes 
• ~ ~ samples. C ~ ;; 

~ ~ • tesls ~ 

113 

.. 
"' ~ ~ 

" \!' 
% U50 8 z 

'" 
i 

D 

ske ch 

..., -II, 

(.~ 
0 

I 

'2 

:5 

4 

c 
~ metres .R 

'" ;;'0 
u u~ 

~ '" ;:e 
:;; ~> ...; c. ;" 

oi ~ ~ ~ U 

I.~ CL 

~ Itt 
-<t r=- r.~ 

1 ~~GC 
r;-~ 
ro-~ 
r.-~ rr!.! 
Vo' 
3~ 

4 

5cm 

exposure type BClC~hoe p'l J­
equipmen' "3'0\,. Dure. 400 

450 .... b«<b~ 
operator '1'. 5 ...... ~ 

material 
soil type: plasticity or parl icle characteristics, 

colour secondary and minor components 

s ... ..J!j SILl I ~"",k Jd.tu,cjl '3te~ b..",.,.", 

Sa.".l SI'e. 10 ",ed""'" J "''''''1 f .... ~ "",IS 
S,lr,:) CLRY, low p/c.sIic.S • brown, .. ""'eo C«<.ri(. 

~ , rro= of 1'''' /6 MU,,,,,,,, !j.......J, """JJo.r, 

1-18 

...-----, 

4-
shee' I of I 

I 
pi' commenced 2q ;JO- 8" 
pit completed z.' d~ 'gO 
fogged by Met> 
checked by LMS 

, ha nd 
pen e', 1;"2 om et.r 

~g c ·-

'=:.e' "'J;- kPa 
"~ 

. ;;; ,~ 

'~3 ~~ ~c 
ccc 

u'tt ~~ ~~~ 

M F 

fII\ S~ 

<. ~ 

PL VS~ 

structure. geology 

A lLIA V II) "" 

RESIDUAL 
SOIL 

E){"'REj.lE~Y 

WERTHEREl> 
SI~'T3To>lE 

Exll £MEl: IvE 'TilER ttl 

":r, 
• I' 

'o/C;Z1 



TASMANIA DEPARTMENT OF MINES 
Scm borehole no. 

1 
ENGINEERING LOG - BOREHOLE shee' 1 of 1 

projec' C;OV£f<N MEN"- OFFICE£ loca'ion HILL SJR.~E--r , NEW/OWN 

co·ord inat" 47'863<}"" E. 
5736 'i/Cf 2", N 
42· b '" 

incl inatio n ve.rr.'o.i 
R.L 

bearing 

c c 
.~ notes metres = Q 

l! 1: .2 :~:g ;;; Q 
~ samples. u ~ 

C ~ ,. 
~ 

:c; :"!::e 
~ , 

~ tests ~ ~ > 
~ ~ -' 0. ~ ~~ 

oi ~ =. " 123 ~ 

I ~ SC 

II 

, 

, I ~N-~; 3'!> 

0 

"" , ~1 50 
~ 

'" " fx. 
1< 50 

CI-lAHt;E 
"V'! bif 

Ie T' 
bir 

"I> 

.... 

..... 

I . 

'L 

10 

drill ' ype 
drill method 

dri ll fluid 

210e. 
"V" bi.t 0 t;5,. 

',e b i ~ 5t~g.., 

material 
soil type: plasticitv or particle characteristics. 

colour. secondary and minor components. 

ho le commenced :l2 -;r""" SO 
hole completed ,'2 '2. -;r"" > 'i/o 
drilled ~y ';)" R S 
logged by Will B 
checked by S C 1:> 

structure, geology 

FILL --
5.1Js 5AtJD, F,...:... 10 ""."el ,,,,,,,,, 'a~~ b"""". D MD 

t ...... (.q.. '* ~dw.- 5ro..ve.! , ~ ~ 
r-ae-I!. 

-
-rOPScIL. 

C;R AV EL , Jo, ... to C<-~) ';f-lks... b .... WYI. D 

~~ ~ e.. tc; C<--z>..rSe.., Lro..uz. o! c~ 

HOLE 'SloPPED AT RGQUI,:<£b 

"DG'PTH g, CO M 

, 
I I 

I 

'e'HoRIZoN 

-

HICiHLy "To 

I ElCT REH ELY _ 

INE' ATH<'-IaEJ) 

S f\ "PS"""'" E 

(-iR I I!-~5'() 

-



1 

Scm 
~ I 

~() r------..., / 
2f TASMANIA DEPARTMEIIIT GE.MINES borehole no . 

"3 
sheet I of 5 ENGINEERING LOG - CORED BOREHOLE 

project RED RIVER location SE~rrOWN 

co-ordinates 3"8 4-7/ ~ E. 
6402 71:..., N 

R.L 177-SM 
inclination verft·t.4Ji 
bearing 

lugeons metres 

~L 

drill type M,.J"lI 1= 30 
drill method NM LC 

t .... f'le tr.k ho.rrel '-53 ... 
drill fluid w .. 1!r 

substance description 
rock type: grain characteristics, 

co lour, st ructure, minor components. 

No CORE / -rn"""'­
c"lh~ of- HW 5'LTS11I>lE 

S I LTS-rONE, GOOJ".l" ':l"""eJ, 
'jell"", br.".,.., ) 5Ii~h~ 
Fr,o.ble. ) bedcl~ c!'f'5 0.1-
4-0 r. 60· 0.5 s~OWV\ 

5IL7S"fOtJE c."". 7f'1.i,.J, 
'j~ b"""" eu<.<l ~fe:l ) o'f" 
30 r. 40· "'" sh"""" 
,;, tvw~ e4 ...-.tf,. 

Sf\~PS"fIJt.,Jt- QO~ fOlit 110iiteJ • 

p .. 1e 9~ I w. t.ul. "f' to 
50"" .. ~«I.. 

SI'I/JD!i.r.m6 Meel""" fr; 

~ ~""""ed I ~eU..., bf!II.lY\ I 
~(,~\J. lj b~t... . 

SIL1'SfO#JE- (907.) ~ 
SIt>JDS-(oN6 (101-) o.~ o.~""", 

I1RfltJ liE , "'~ ':)~ ) 
¥ulcld paL.. ~~ ""d ptrJ.., 
1'I\O.S;,Ue, rto..1.tl. oj. P'd"li.. 

HW I 

SlY 

hole commenced log :fo....rt ' 80 
hole completed 25 7(u.<1. 'go 
drilled bV S f3r D\>M 

logged bV R KI-'\ 
checked by JEP 

delect description 
thickness, type, inclination, planarity, 

roughness, coating. 
significant 

INF="llL Seo.M 
CLAY (CH),~ 
Mmsr) 4OMI"O\ 
dips 6,· 

EW SUM 

ClAY (C0 b"""" 
2(l .... .lops:.oe 

general 



5cm 
TASMANIA DEPARTMENT DF MINES 

ENGINEERING LOG -'EXCAVATION 

project W A'fER TI\£"iMEt.lI I'LI\N1" focation RIVER PaR, 

co ·ordinates 46'1 761 M E 
57368",4 .. N 

R.L 14-6· lim 
excavation dim ensions 

10", ~ 0·8", )I. 3·t"" de<lf 

~ ." = ~ 

~ notes metres ,. .~-:.... 
0 ro 0 

0; ~ 0; samples. u u ~ 

~ ~ " ~ 
:.: ~E 

~ ~ • tests ~ ~ > 
-' ro ~~ 

ro 

113 '" ~ 
g, u 

exposure type Bo.c~hoe pir 
equipment Joh. Deere. 400 

450 .... ., b"",l.er 
operator ~. S""~ 

material 
soil type : plasticity or particle characteris tics, 

colour secondary and minor components 

'" 
:1 tilL So."d!j SILi I ~w.d .. Jd.tON:j, ;Jte~ b1""l>WY1. 

.. + saw:l il'''''' to ",ediuM J M"-"'j t"'<. "",ts " 0 

" " '" ~ 
~ ,. 

lA50 • 8 
" I '" 

~ ~ 

~ 'D 

~ 
~ 

4-
sheet I of I 

, 
pit co mmenced 2/j ;:x...., 80 

pit completed 2.~ -:fiLA 'go 
logged by Me-I:> 
checked by LM5 

~ hand 
~ penetr 

~" omeler 
~~ ~ . -

"0 !!'.?; kPa .=:.e '~'~ ~~ 

·00= 5~ oOC 

E~ u-o :!:!:i:~:::::~ 

M F , 

-' 

IIi\ 5~ -<. 10 
PL VS~ -

-

st ru ct ure, geology 

A LU.4 V IU 1'1\ 

RESIDUAL 

SOIL-

ExrREI-lELY 
WEATH ERE!> 
SIL"-SToolE 

) >450 

--7/ 

- - ----- ,-------1 

~ 0 
4 

1-I1C;HLV 
weA-r'H€RcD 

SIL'T"STof.lE. 

. SU:TSTONE, coarS" ~m.I"ed. <:lo-rh. <yej ) beJJ .. , 
~ clw<.I.r~ I dIps 25', I"", sr~t'" 

------------------I--+--+----r---------~ 
8ACKfiOI?" REI=I.ISlll_ ON HICif-(LY 

WE/lTHGRED SIL"TS'T"o"lE AT '3·6"" 

sketch 

'L _ 
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