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Preface

The main features of the new geotechnical classification system described in
this report and of its application to geotechnical literature were outlined in 1944
by Mr Walter Kjellman, Iead of the undersigned Institute. The prineipal
sections of the system were drawn up during conferences with various members
of the staff of the Institute. The system has then been eompleted and worked
out in detail, while being used for classification of lterature, by Mr Lyman
Cadling and Mr Nils Flodin, Research Department Engineers.

The report was prepared by Mr Kjellman and My Cadling.

Stockholm, September, 1952

Rovarn SwEDISH GEOTECHNICAL INSTITUTE






§ 1. lmportance of a Good Geotechnical

Classifieation System.,

The geotechnical literuture is now rather comprehensive, and its annual in-
crease is very great. Anyvone working in the field of geotechnics'—whether in its
practical applieation or in rescarch—is frequently compelled to get held of
papers dealing with a particular subject. For this purpose he sniceds such a cata-
logue of the geotechnienl litevature that he ean he sure of finding the right refer-
ences—and of finding them quickly. Such a eatalogue must be arranged on the
hasis of a good classification system.

A good classification system hag also other ficlds of application. Tt can he
used for dividing conferences, courses, and texthooks inlo seetions, for planning
rescarch, for filing documents, ete.

§ 2. Earlier Geotechniecal Classification Systems.

In 1944, when the Institute hegan to study the question of classifving geo-
technical hierature, mainly two geotechnical classification systems were in usc,
viz, the Universal Decimal Classification System (the UDC System) and the
system used at the International Conference on Soil Mechanies and Foundation
Engimeering 1936 (the TCSM 1936 Swstem).

§ 2 a. The UDC System.

The TUniversal Decimal Classification System derives ils origin from T.8.A.,
where the first book on decimal elassification was published in 1876. Since then
the System has heen enlarged and worked out in detail, and it is now very com-
prehensive, Current enlargements and modifications of the System are earrvied
on under the direction of the Commission Internationale de la Classification Uni-
verselle in The Hague. What follows refers to the 1941 edition.

The UDC System includes all human knowledge. This huge subjeet 13 divided
into ten scctions, each of these into ten subsections, and so on. In somc eascs,
the subdivigion reaches as far as to the tweifth stage, so that the classification

t The term “geotechnics” is used in the I'roccedings of the Instituie instead of the cumber-
some expression “soil mechanics and foundation engincering”. The corresponding adjeclive is
“geotechnieal™. A specialist in geotechnics is called here a “geotechnicisl”.



numbers of the last slage contain twelve digits. Beside these main numbers,
many kinds of auxiliary signs are used in order to designate the subjects more
exactly. Further, main numbers, with or without auxiliary signs, can be combined
in different ways.

One disadvantage of the System, when used for a speecial branch only, is the
fact that the classification numbers are unnecessarily bulky.

Another disadvantage—and a serious one-—is that a thorough knowledge of
the whole System is requived, even when classifying a special branch only, and
this knowledge is hardly possible to acquire without a rather comprehensive
study of the System. Of course, classifiers and people concerned with Iibrary
work can learn the System and use it in a right way, but others who eannot
devote time to a comprehensive study of the System, can hardly nse it.

A science that is auxiliary to other sciences is especially difficult to classify by
the UDC System, and is often classificd in different ways by different seientists,
each trying to incorporate it into his own science. For instance, the same geo-
technical problem can be classified by altogether different numbers depending
on the profession of the classifier and his atlitude towards geotechnies. A slide
in a river bank would probably be classified by 2 geologist under geology by the
number 551.244 “Landslides”, but by a gcotechnicist under geotechnics by the
number 624.131.54 “Stability of slopes”. A slide in an earth dam would probably
be classified by a dam specialist under dams by the number 627.891 “Dam
fatlures”, but by a geolechnicist under geotechnics by the same number as the
slide in the river bank. This vagueness of the System is a grave disadvantage.

The principal section of geotechnics (624.131) does not seem to be quite ade-
quate in itself. This is shown, for instance, by the fact that the Soil Mechanies
and Foundations Committee of the Research Committee of the Institution of
Civil Engineers, which is using the UDC System for a Bibliography on Soil
Mechanics! has excluded some subsections, and has given to certain numbers
interpretations different from those used in the UDC System. (By the way, cven
the adequacy of these madifications can be guestioned.)

On account of the disadvantages mentioned above, the UDC System was
rejecled by the Institute.

§ 2 b. The ICSM 1936 System.

The papers submitted to the International Conference on Soil Mechanies and
Foundation Engineering 1936 were divided into seclions by means of a classifi-
cation system made up especially for this purpose.

The System consists of the following 15 sections:
A Reports from Soil Mechanies Laboratories on Testing Apparatus, Tech-
nique of Testing, and Investigations in Progess
B Ixploration of Soil Conditions and Sampling Operations
C Regional Soi] Studies for Engincering Purposes

! Bibliography on Soil Mechanies. London 1930.


http:624.131.54




In this system several bases of division are used sinn aneot v Sections |
and IX represent one basis of division, namely the kind of geotechnical activilies,
Sections IT and IIT emhedy a sccend hasis of division, namely the place of the
geotechniea. Lelivities, and Section X refers to a Lhird basis of division, namely
the kind of problem. Sections IV-VIIT represent a combination of the third basis
of division and a fourth hasis of division. the Lkind of construetion works. Sve-
tiong X1 and NI1I, finally, can hardiy be referred 1o any basis of division, but
form dumpmg-grounds for divers subjcets of general nature.

The puarallel use of various basis of division is illogical and rather confusing.
Above all it seems unreasonable that all the theories and hypotheses for the
various kinds of problens arc collected (together with subjects of gencral char-
acter) in one section, whereas their applications arve divided into a scries of
other seetions according to the kind of problem and the kind of construction
works.

For these reasons, the System was rejected by the Institate.

§ 3. The New Classification System { 1e SGI System).

§ 3 a. General Considerations.

To devise o classification systom is to divide the subjecet into a number of
nrincipal sections, then 1o divide cach prineipal section inte a number of sub-
sections, and so on. In cach  viding overation ouly one buasis of division should
he used, if possible, in order that the system be logical. [Towever, different bases
ol division may be used in different dividing operations, even if they are of the
same order. Tt is essential for the value of the system Lhat the most important
basis of division be used primarily.

In the present case, Lhe subjeel Lo be classificd eonsists of all geotechnical
knowledge. This knowledge refers to various kinds of geotechnical problems
{stability, deformation, cte.), to various kinds of construciion works (hridges,
dams, ete.), to various kinds of seils (clay, sand, cle.), o various kinds of geo-
technical activities (sampling, testing, compulation, ete.), and to various places
of geotcchnieal activities (ficld, labovatory, cle). We have here alreads {ive
different hases of division, which could be used in our classification system.
There may be other bases of division, too, thengh less important.

The kind of preblem was deemed to be the most important basis of division,
and should, therefore, be applied primarily. Among the remaining possible bases
of division mentioned above the kind of soll and the kind of geotechnical ac-
tivities were deemed essential, and it was deecided to take them into account in
the subdivision or by means of auxiliary signs.
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§ 3 b. Formation of Priucipal Sections.

In accordance with the considerations above, the kinds of geotechnical prob-
lems were enumerated as follows:

Stability (Rupture) Problems
Deformation Problems

Ground Water (Seepage) Problems
Vibration Problems

Erosion Problems

Frost Action Probiems

Quicksand Problems

II Shrinkage and Swelling Problems
1 Other Problems

This division of geotechnical knowledge was made according to the gist of
the phenomenon in question, regardless of the prevailing outer circumstances.
Thus, for instance, the active and the passive carth pressure, the stability of
slopes, and the bearing capacity of footings all belong in Section A, Stability
Problems, whereas the earth pressure at rest and the settlements of foundations
belong in Section B, Deformation Problems.

NEETD O M

It was soon found, however, that the completely logical system thus arrived
at would not be practical. Therefore, it was modified as follows.

Firstly, it was discovered that the above enumeration of probiems covers the
main part of geotechnics, namely soil mechanics, but not the remaining part,
foundation engineering. Descriptions of methods of foundation and methods of
improving the properties of soil cannot reasonably be classified according to
the kind of problem. They were therefore collected in a new principal section
called J, Improvement of Soils. Foundations.

Secondly, geotechnics contains many subjects of general character, which can
hardly be attributed either to any particular problem, or to the new Section J.
Snch subjects are, for instance, considerations of the importance, the history, the
scope, and the subdivision of geotechnics, information on geotechnical institu-
tions, socicties, conferences, ete. These subjects were collected in another new
section, called I, General.

Thirdly, there are a great many subjects which are common to all, or nearly
all, the problems A—IJ. These subjects are structural characteristics and proper-
ties of various soils and their constituents, methods for their investigation, and
also field investigations. 1t would be unreasonable to reiterate all these subjects
under each problem A—I. Therefore, they were collected separately, and, as they
constitute a considerable parl of geotechuices, were divided into three new sec-
tions, namely L, Soil Science, M, Laboratory Investigations, and N, Field In-
vestigations. (Though the subjects of Section M closely correspond to those
of Section I, it was deemed appropriate to separate the former from the latter,
as, among other thiugs, it then becomes possible to use different degrees of sub-
division in the two sections.)

11



Fourthly, it hecame evident that Seetion A, Stability Problems, would be
excessively large comparced with the other scctions. Therefore, the active and the
passive earth pressure vreblemns, which form a well-defined group holding a
prominent position in the history of geotechnies. were moved from Seclion A
into a new Scetion O. As it 1s often difficult to know whether the earth pressure
under consideralion has reached & limiting value (the active or passive pres-
sure) or holds an intermediate valine (depending on the deformalion conditions),

z earth pressure problans in Section B3, Deformation Problems, were removed
from it, and were also inserted into the new Section O, whi will therefore
include all earth pressure problems.

Fifthly, it appeared that cach of the Seetions D—I would ¢ very shu
compared with cach of the other sections. It was also desived that the sections
be not more kan 10 in number, so that, teecther with thebr subsections, they
could form a decimal ciassification system. For these two reasons, the Scetions
D—II were incorporated inte Section T.

After these changes P been made, the headings of the seclioms were mo-
dified accordingly. The s ons were also rearranged into a better sequence, and
were labelled with the figures 0-—9. Thus, Lhe st of prinecipal se ons assumed
the following appearence:

¢ Creneral
Soil Beience
Laboratory Tnvesiigalions
TField Investigations
Larth Pressure Problems
Stability Problems
Deformation Problems
Ground Water Problems
Special Problems
Improvement of Seils. Foundations

| S

[

~F o Tl oH

pad o)

The signification of these headings, i.c. the contents of the various prineipal
seetions, 1s elear from their subdivision as seen in the Appendix, which shows
the whole systein.

Unfortunately, the definite list of the principal scctions is not logical, since all
sections do not refer to the same basis of division. Indeed, only Sections 5—8
and partly Section 4 do refer to the primary basis of division, the kind of pro-
blem. This may seem a poor result, but, as has been scen above, each particular
divergence from the original strictly logical syslem was enforced by practical
reasons. Anvhow, the new system seems to he more logieal and more fit for
use than the three earlier systems deseribed in § 2.

§ 3 ¢. Subsections.

When dividing the principal sections into subsections, various bases of division
have been used. The principal Section 0 {General), for instance, constitutes an
enumeration of subjects only. In the principal Section 3 (Field Investigations)

12



the subdivision ix Lased on the compleleness of the mvestigations, heginning
wilh the simplest investigations (31 Tnspeclion of Site) and ending in the most
thorough oncs {33/37 Investieations Tnvolving Pencteation into Ground). Tn
cther principal sections the most gencral subjeets are placed fivst, and are fol-
lowed by more and more speeialized items.

In most seetions Lhe first subscclion (Subscetion 0) is used for subjects of
general character, Subscetion 8, for subjects collceted from the other sub-
scetions, and Subscection 9, for miscellancous.

The subdivision of some scetions (for instance, Seetion 1, 2, and 3) 13 parily
very detailed, and is surcely too detailed for many classification purposes. How-
ever, those who prefer a rough classitication can of course omit some subseclions
and/or some auxiliary signs, and can make use of scetions suitable for their
parlicular reeds only.

§ 3 d. Combination of Main Numbers.

The numbers representing the principal seetions, their subscelions, ete., are
ealled main numbers.

Sometimes the subject can be classified more precisely by combining two main
numbers. This is done by means of : (colon). For instance, 021 represents the
history of geolechnies in general, whereas 021:41 /44 designates the history of
the problem of carth pressure against walls.

The main numbers which ean be combined in this wav wilh other main
numbers are marked out by notes in the System (sce the Appendix).

§ 3 e Auxiliary Signs.

Two important bases of division, nanely the kind of soil and the kind of
geotechnical activities, were not taken into account in the main numbers. In
order to make use of them, so that the subject be classified more precisely,
we have introduced them by means of so-called auxiliary signs.

The auxiliary signs expressing the kind of soil are figures added to the main
numbers but scparated from them by 7 (accent). Four such figures are used,
corresponding to the following rough classification of the soils:

1 cohesive soils

2 noncohesive sotls

3 peat

§ other masses
The main numbers to which these auxiliary signs can be added are marked by a
full Tine jn the System (sec the Appendix).

The anxiliary signs cxpressing the kind of geotechnical activitics are letters
which arc placed directly after all numbers. Five such letters are used indicating:

13



a general

b computations

¢ model tests

d observations on site
¢ remcdial measures

The main numbers to which these auxiliary signs can be added are marked by
a dash line in the System (sec the Appendix).

The application of auxiliary signs is exemplified below:
52 = Stability of slopes
52'2 = Stability of slopes; noncohesive soils
59’9 — Stability of slopes; noncohesive soils; computations

82 = Frost problems
82d = Frost problems; obscrvations on site
82de = Frost problems; observations on site and remedial measures

§ 4. Present Application of the SGI System.

The main application of the SGT System at the Institute is the classification
of geotechnical literature. This work began in 1946. The literaturc catalogues
heing compiled are intended to cover all geotechnical literature in the Germanic
and Romanic languages, in the first place the Scandinavian, English, German,
and French languages. Up to now about 3 000 papers are vegistered in the
catalogues.

An author catalogue and a subject catalogue are made up. Each of them con-
sists of cards of the internationally accepted size, 75 X 125 mm, typographically
arranged in accordance with prevalent library rules.

In the author catalogue, each book or paper has one card. Such a card refer-
ring to a paper is showa in Fig. 1. The card carries at the top the author’s name
followed below by the heading of the paper and the name of the publicatiou in
which the paper is to be found. The classification nuinbers are given in the
middle of the card, and an abbreviation of the name of a library from which
the paper can be horrowed is indicated in the bottom left-hand corner. The
cards are arranged in the catalogue in alphabetical order according to the name
of the author or, if the book or paper is anonymous, in general according to the
first word of its heading.

In the subject catalogue, each book or paper has one card for each subject
that it deals with. Such a card is shown in Fig. 2.! The head of the card

1 This card is onme of those two subject catalogue cards which correspond to the author
catalopue card shown in Fig. 1.

14



Cron, F.W. & Mo or e, R.,W.

Subsurface Road Conditions Revealed by Geo~
physical Methods.,

Engng.News-Rec. 1949 Vo0l.143 Nr 15 p.40-44,

321 + 323

gi.

Fig, 1. duthor catalogue eard.

223

Cron, F.W. & Mo o r e, R.W.

Subsurface Road Conditions Revealed by Geo-
bhysical Mesthods.

Engng.News~Rec. 1949 Vol.1l43 Nr 15 P.40-44,

po40""‘44.a Spo

Resistivity test methods; principle, utility,
revealed informetion, tests subsequent to ex-
cavation, usefulness.

gi.

Fig. 2. Subject eatalogue card.




(i.c. the author’s name, the heading of the paper, and the name of the publica-
tion) is identical with the head of the corresponding card in the author catalogue.
The classification nmumber is written in the top right-hand corner. The pages
of the paper dealing with the subject defined by the classification number and
their total number are indicated under the head. Then follows a short account
of the pages in question, The library notation is in the bottom left-hand corner
of the card. The cards are arranged in the cataloguc in order of subjects accord-
ing to the classification system.

The classification carried out by the Institute is more detailed than is usual.
Thus, a work dealing with several subjects is classified by a series of classifica-
tion numbers (not only by lhe classification number of its heading), as shown
by the following examples.

The paper represented by the cards in Figs. 1 and 2 and entitled “Subsurface
Road Conditions Revealed by Geophysical Methods™ (Engng. News-Ree, 1949
Vol. 143 Nr 15 p. 40—44) is classified not by the number 32, “Remote measure-
ment of soil conditions™ (Geophysical explorations), but by the numbers 321,
“Seismic methods”, and 323, “Electrical methods”, t.e. by the details dealt with
in the paper.

Another paper entitled “Foundations for the Aggersund bridge, Denmark™
{Proc. 2. Iuternat. Conf. Soil Mech. a. Found. Engng. 1948 Vol. 4 p. 107—122)
is classified by the numbers 562'1d “Bearing capacity of single piles; cohesive
soils:; observations on site”, and 632bd “Consolidation settlements; computations
and observations on site”. These two subjects can hardly be inferred from the
heading.

Such a detailed classification involves, of course, a huge amount of work. It
is to be cmphasized thai this work requires geotechnical training, and therefore
cannot be done by a librarian; it nust be performed by a geolechnicist. We have
undertaken this heavy toil in view of the following important advantages which
the Tustitute and its clients derive from the detailed literature catalogue,

Nearly always when literature references arc searched for, only references to a
certain limited subject are wanted, The main advantage of a detailed literature
catalogue is that it can immediately produce these references without mixing
them with irrelevant references.

If, for instance, somebody is doing research on the earth pressure at rest, our
detailed literaturc catalogue at once provides references to all the classified
Iiterature on this specific topic. From an ordinary literature catalogue of a gen-
eral technical library he can get hundreds of references to literature on the
wide field of earth pressurc in general, but this material is practically useless to
him,

It should also be pointed out that the detailed classification, which implies a
carveful study of the whole contents, gives a much more reliable idea of the
paper in question than the classification done in the public libraries, which 1s
normally based merely on the heading of the paper. Experience shows that the
heading often gives a poor or even misleading notion of the real contents.

16



§ 5. Concluding Remarks.

The purposc of this report is to show how our Institule has built up a new and
detailed geotechnical classitication systen, and how we apply it to geotechnical
literature. The System js not claimed to be the jdeal one; it can surcly he
criticized. It is made up on the basis of Swedish conceptions of geotechnies, and
the problems dominating in Sweden have been given dominating space in the
System.  1s may not fully agree with forcign needs. However, it is hoped that
this report w  open an international discussion on the geotechnical classifica-
tion problem, which certainly is very important.

The report may also be regarded as a contribution to the discussion of the
rroblem how to master the rising flood of technical literature. In our opinion,
for which reasons were given above, o good solution cannot be reached by librar-
iaus and by means of a universal classification system. The right way is spe-
cializz on. Engincering comprises perhaps 100 special branches, and each of
them should solve its own lilerature problem by means of its own classifieation
system.

§ 6. Summary,

A good geotechnieal classification system is of great imporlance, ahove all
for the classification of g¢  echnical literature. Three classification systems have
hitherto been nsed in geotechuics; : have deficiencies and inconveniencies,

A new. detailed geotcchnical classification syvstem is presented. It is con-
structed according o the decimal prineiple, and lo some extent with the UDC
Systemn as a pattern. s presenl application to classification of geotechnical
literature is deser od.
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APPENDIX

The SGI Geotechnical Classification System

X Geotechnics

Principal scctions

General

Soil science

Laboratory investigations

Field investigations

Earth pressure problems

Stability problems

Deformation problems

Ground water problems

Special problems

Improvement of soils. Foundations

DL~ U E W RO

Complete system

Awxiliory signs

The following two kinds of general auxiliary signs are used in connection
with the main numbers marked by a full line and a dash line in the margin,
respectively:
duxiliary signs for kinds of soil
To be added directly to the main numbers and separated from them by *
{accent).

1 cohesive soils

2 noneolicsive soils

3 peat

9 other masses

Augiliary signs for Linds of activities
To be placed directly after all numbers.
a general (not used in connection with the main numbers »general»)
b computations
¢ niodel tests
d obscrvations on site
e remedial measures

Special auziliary signs are used in some sections. They are separated from the
main numbers by - (hyphen). The signs are explained at the beginning of
the sections in question.
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10

11

12

13

20

1 Soil Science

“Geolechnical Svil Seienee”

Tuvestigalions of soil properties, see 2 and 3

General
General descripiic.. of various soils

Origin and oecurrenee of s« s and other geological subje  of geo-

technieal importance
Regional seil conditions, see 18

Classification and identification of soils
Alterberg limils, characteristics of differcut soils

Structural characleristies of soils (compeosition, density, struciure, ete.)
130 General
131 Soil aggregate

Strucivral characleristios of soil conslituenls, see 132/130

131.0 General
131.1 Composition and density
Grain size distribulion, see 13201
131.10 General
131.11 Water content
131.12 Orpanic matler content
131.15 Unit weight
131.16 DPorosity. Void ratio
131.17 Relative density
Cowmpactibilily, see 173
131.19 AMliscellancous
131.2 Structure
131.9 MMiscellancous
132 Alineral constituents
132.0 General
132.1 Grain size distribution, grain size and shape
132.2 Composition and structure
132.3 Density {spccific gravity)
132.9 Dliscellaneous
133 Organic matter
134 Tore water (incl. dissolved materials)
Acidity, pH value
135 Decomposition products {undissolved)
139 DMMiscellancous



14 Physico-chemical fundamentals for the engineering hehaviour of soils
Colloddal and clectrokinetic properties and phennmena

1140 General
141 Adsorption of polar and non-polar molecules
Hydration, heat of wetting
142 Ton adsorption
Binding capucity, exchange reaclions
143 Stahility of suspensions
Peptization, coagulation
Of 381
144 Tlcetrokinctics
See also 175
144.0 General
144.1 Elcetrical douhle layer. Surface potentials
144.2 Klectrophoresis. Rlectro-osmosis
Cf 912
144.3 Streaming poteniial
144.9 Ascellancous
149 Jliscellancous
15 Behaviour of soils s1 jecled to shear. Shear streng . Consistency
150 General
151 Relation between shearving stress and strain. Shear slrength
152 Cousisteney
Allerherg limits, see 12
158 Thixotropy
139 Aliseellancous
16 Relation between normal stress and strain
160 General
161/163 Deformations dependenl on time
161 General
162 Deformations accompanicd by squeezing out (or suction) of water
Consolidalion
163 Other deformations dependent on time
166 Dcformations not dependent on time
17 Other soil properties
171 Permeability
172 Capillarity
173 Compactibility
174 Thermal properties
175 Elcctrical properties
See also 14

179 Aliscellancous

18 Regional soil conditions
This number can be combined with UDC general auxiliary numbers of place. [or instance,
18 (623 “Soil eonditions in Egypt”

19 Miscellaneous



21
22

23

2 Laboraty Investigations. Investigation of Soil Samples

Model tests, see problems 4/99

General
Lay-out of laboratory, equipment, storage of samples

Geological investigations (of geotechnical importance)

Classification and identification tests

Atterberg iimits tests

Investigation of struetural characteristics of soils (composition, density,
structure, cte.)

230 General

231 TInvestigation of soil aggregate
Investigation of soil constiluents, see 232/23%

231.0 General

231.1 Composition and density investigations
Determination of grain size distribution, see 232.1

231.10 General

231.11 Determination of water content

231.12 Determination of organic matter content
231.15 Determination of unit weight

231.16 Determination of porosity or veid ratio
231.17 Determination of relative density

Compaction tests, sce 273

231.19 Miscellaneous

231.2 Structure investigations

231.9 Miscellaneons

232 Tuvestigation of mineral constituents
232.0 General
232,1 Determination of grain size distribution (mechanical analysis),
grain size and shape

232.10 General
232.11 Sieve analysis
232.12 Sedimentation analysis (in gravitational or centrifugal field)
232.13 Elutriation analysis (with waler, air, etc.)
232.14 Microscopic investigations
232.19 Miscellancous

232.2 Composition and structure investigations of mineral grains
232.20 General
232,21 Thermal methods



232,210 General
232.2]11 Differential thermal analvsis
232.212 Weight loss analysis
232.213 Dilatation analysis
232.219 Miscellaneous
232.22 Microscopic investigations
232.23 X-ray analysis
232.24 Chemieal analysis
232.29 Miscellaneous
232.3 Determination of density of mineral grains
232.9 Miscellancous
233 Investigation of organic matter
234 Investigation of pore water (incl. dissolved materials)
235 Investigation of decomposition products (undissolved)
239 Aliscellaneous

- Investigations concerning the physico-chemical fundamentals for the
engineering behaviour of soils
Colloidal and electrokinetic investigations

240 General

241 Investigations of maolecular adsorption
Determination of hygroseopicity

242 Investigations of ionic adsorption
243 Investigations of stability of suspcnsions
CF 381
244 Electrokinetic investigations
2440 General
244.1 Investigations of electric double layer

244.2 Electrophoretic and electro-osmotic measurements
Cf 275 and 912

244.3 Measuremeut of streaming poiential
244.9 Miscellaneous
249 Miscellancous

Investigations of the behaviour of soils subjected to shear. Determi-
nation of shear strength and consistency

250 General

251 Investigations of the relation between shearing stress and strain.
Determination of shear strength

251.0 General

251.1/251.7 Direct methods
251.1 General

251.2 Box-shear tests

251.3 Unconfined compression tests
251.4 Triaxial tests

23



251.5 Rolation-shear tests
Ring-shear tests, laboratory vune lests

251.7 Other direct methods

251.8 Indircet methods
Cone tests

252 Dectermination of censisteney
Determination of Atterbery limits, see 22
258 Thixotropic investigations
259 Aliscellaneous
26 Investigations of the relation hetween normal stress and strain
260 General
261 Onc-axial tesls
Unconfined compression tests, see 251.3
261.0 General
261.1 Ocdometer tests
261.2 Ring-consolidometer tests (with or wilhout measurements of la-
teral pressure and lateral expansion)
261.9 DMliscellancous
263 Triaxial Lests
269 Mliscellaneous
27 Investigation of other soil preperties
270 General
271 Dectermination of permeability
271.0 General
271.1 Constant-head tests
271.2 Falling-head tests
271.9 Mliscellancous
272 Determination of capillarity
273 Determination of compactibility
274 Investigation of thermal propertics
275 Investigation of clectrical properties
Eleclro-osmaosis, see 214.2

279 Alisc  ancous
29 Miscellaneous
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344 Washing loose the material
Jetling
349 Aiscellaneous
35 Measurements direetly in ground
350 General
351 Mechanical methods

Soundings
Loading tests, see 51
Measuremenls concerning water in the ground, see 338

351.0 General
351.1 Axial' movement of measuring tool
Penetration tesls
351.2 Tangential® movement of measuring tool
Vane tests
351.3 Radial' movement of measuring tool
351.9 Miscellaneous
358 Measurements concerning water in the ground
358.0 General
358.1 Ground water table
358.2 Pore pressure
358.9 Miscellaneous
359 Miscellaneous
36 Sampling and handling of samples
360 General
361 Non-representative samples {with regard to composition and structure)
Wet samples
362 Disturbed samples (with regard to structure)
362.0 General
362,1 Axial® entering of sample
Posthole augers, helical augers

362.2 Radial' entering of sample
Slit tube samplers

362.9 NMiscellaneous
363 Undisturbed samples
Special auxiliary signs. Separated from the main numbers by - (hyphen)
1/5 Methods for preventing disturbance and loss of sample
1 Cutting sample free from subsoil
2 Break of wvacuum below sample
3 Producing vacuum above sample
4 Mechanical retaining of sample
Core retainers
5 Other methods for preventing disturhance and loss of sample
8 Shallow sampling
9 Taking of long cores

1 Tn relation to the hole.












6 Deformation Problems (Stress Distribution,
Settlements, ete.

Earlth pressure problems. sec 4. Deformation problems in connection with piles, see 5

=]

General

Stress distribution
Earth pressure measurements, sce 48
Pare pressure meusurements, see 358,2

610 General
611 Contact stresses between soil and loaded arcas. footings, ete.
612 Stress distribution in subsoil (also in slopes, earth dams, cte.)
Stress distribution around piles, see 306
019 Aiscellancous
62/64 Sclllements (and swelling) due to variations of load

Settlements due Lo lowering of Lhe ground water table
Seltlements duc to special causes (vibrations, frast action, cle.), see 8

General

=a R
ol

==
w N

Scitlements due to compression of soil (incl. consolidation)
630 General
631/633 Scttlements dependent on time
631 General
632 Scttlements accompanied by gqueesing out of waler
Consolidution
633 Other scttlements dependent ou time
636 SctUements not dependent on time
Settlements due to deformatiou of soil (al constant or nearly constant

volume)

Settlements due %o laleral displacement of soil
Problems in connection with lacal and progressive failures, see 38

[ ——————— e L L R R

=2
b

68 Apparatmses and methods for measurement of deformations
7 9 Miscellancous
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7
71

72

7 Grow..d Water Problems

Consolidation, see 632, Frost action in soils, see 52, Meusurcments concerning
water in the ground, see 338

General

Ground water seepage
Special methods lor dewatering and improvement of soils, see 91

710 Gencral
711 Natural seepage

712/716 Scepage in connection with construction works, draius, cte.

712 General
713 Seepage to wells, excavations, drains, cle.
Seepage in connection with sheet pilings, see 71k
714 Seepage in conneclion with dams, sheet pilings, cte.
716 Other secpage problems in connection with construetio works
719 Aizecllaneous
Stability of ear acted npon by seepage lorces
720 General
721 Piping due to heave
722 Blability of slopes acted upon by seepage forces
729 Aliscellaneous

Ground water erosion
Erosion problems in gencral, see S$10

Corrosion due to ground water
Miscellaneous
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8 Special ~ ‘oblems

Vibration problems

Subdivision by means of colon. For instance, 80:52c “Model tests regarding the ebfect of
vibrations on the stability of slopes”

Erosion problems
Ground water erosion, see 73

810 General

811 Scour

812 Wind erosion

819 DMMiscellancous

Frost and heat problems

Quicksand problems
Stability of earth acted upon by seepuge forces, see 72

Shrinkage and swelling (due to desiccation and sorption, respectively)
Handiing of soils (excavalion, Lransport, ete.)

Rock pressure and other problems relailed to rock

Special problems closely related to special construction works, to town

planning, ete. (also summaries of general problems related to a  ecial
snbject)

870/877 Problems in connection with construction works
870 General
871 Houses
872 Roads and anficlds

872.1 Pavements

Cf 93

873 Railways
874 Dridges
875 Hydraulic works

875.0 General

875.1 Dams and levees

875.2 Quays

875.3 Canals

875.9 Miscellaneous
876 Tunnels and underground conduits
877 Other construction works (retaining walls, poles, cte.)
878 Problerus in connection with town planning
879 Miscellaneous
Miscellaneous



9 Improvement (Strengthening, Compaction) of Soils.
Foundations

90/97 Improvement of soils
Methods of increasing bearing capacity of piles, se 982.5
Displacement of soil, see 983

90 General

91 Dewalering by various methods
Drainage by pumping in wells and sumps, see 713. Natural flow to drains, ete., ditto

910 General
911 Consolidation of soil by applying a load (embankment or vacuum)
without drainage or in combination with drainage
911.0 General
911.1 Without special drains
911.2 With sand drains
911.3 With cardboard drains
911.4 With filter wells
911.9 Miscellaneous
912 FElectro-osmosis
Cf 142.2 and 244.2
913 Application of heat. Ventilation
917 Planting of grasses, shrubs, etc.
919 Miscellaneous

92 Compaction
Compaction in connection with stabilization, see 95

920 General

921 Rolling

922 Tamping
923 Vibrating
924 Blasting

925 Piling

926 Ponding

929 Miscellanecus

93 Artificial cementing (in situ)
Injection processes
Freezing, see 94
Stabilization, see 935

930 General
931 Cement grouts
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%6
97
98

u9

932 Bituminous emulsions
933 Clay grouts
934 Soluble silicate solutions
935 Asphalt grouts
939 Miscellancous
Freezing
940 General
941 Liquid refrigerant
942 Gascous refrigerant
943 Solid refrigerant
¢ ihilization (by mixing with other soils, cement, b 1me
L 8721
930 General
951 Correction of grading
952 Addition of cement
953 Addition of a bituminous stabilizer
959 MNizcellancous
fen exchange. Electrochemical hardening
Othker methods for improvement of soils
Foundations
280 Genceral
931 Spread foundations, Pier foundations
982 Pile foundations
Stability of piles, sce 56
982.0 General
982.1 Pile types
982.2 Locaiion of piles (spacing, inclinalion, ele.)
932.3 Installation of piles {driving, preboring, cte))
982.4 Bond, conucelion to pile cap, anchorage, cte.
982.5 Methods of increasing bearing capacity of niles
982.9 Miscellancous
983 Displacement of soil
989 Aliscellnncous

ete.)












