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SELECTED ABSTRACTS ON ENGINEERING GEOLOGY
AND RELATED SUBJECTS

The 126 abstracts of this report are a sec-
ond selection from a much larger number of
abstracts recently prepared for use within the
Geological Survey. This selection, like the first
one, published as Circular 75, is meant to repre-
sent material that is not generally brought to the
attention of geologists directly and, for the most
part, may not appear in English-language abstracts
normally consulted by American geologists. Eighty-
four of the abstracts deal with articles in foreign
publications; 57 are originals, 59 are quoted or
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INTRODUCTION

adapted from English-language abstracts, and 10
are based on foreign-language abstracts.  Ab-
stracts noted as "author's abstract" or "author's
summary" are quoted verbatim. All others were
prepared by the writer, David J. Varnes (D.V.),
or Dorothy R. Hill (D.H.), or were modified by
them from original abstracts. A few of the
abstracts bear a notation that complete transla-
tions have been prepared. A limited number of
these translations are available on request to the
Geological Survey, Washington 25, D. C.



CONSTRUCTION MATERIALS

Abdun-Nur, E. A., and Wantland, D., 1950,
Electrical resistivity method applied to the investigation
of construction materials deposits: American
Society for Testing Materials, Proceedings,
v. 50, p. 1364-1378; discussion, p. 1379-1382,

"The problem of investigating deposits of rock and gravel
inthe plains area (the Dakotas, Nebraska, Kansas, Ckla-
homa,and the easternportions of Montana, Wyoming, and
Colorado) is outlined. The electrical resistivity methodas
applied to the solution of this problem isdiscussed. Tech-
niques and simplified apparatus are described. the useful-
ness of the resistivity method in supplementing and guiding
drillinginthe exploration of such deposits is demonstrated
by examples of actual investigations, supplemented with
costdata. Itisconcludedthat, indeposits of similar mate-
rials, the electrical resistivity method provides an effec-
tive, quick, .and economical means of determining depths,
delineating the extent, and estimating the quantities of
materials involved. "—Author's summary.

Bradley, W. F., and Grim, R. E., 1951,

High temperature thermal effects of clay and related
materials: American Mineralogist, v. 38,
nos. 3-4, p. 182-201, 10 figs., bibl.

"A selected series of clay minerals and related
silicates are examined by thermal, optical, and x-ray
diffraction methods, with a view toward establishing
the significance of the various observed thermal effects.
The heating range for the thermal curves is extended
to 1300°C, and the study of specimens so fired is
supplemented by the examination of the various materials
after firing to several intermediate temperatures.
Detailed hypotheses are presented for the mechanisms
of several of the structural changes observed as new
phases are developed, and the influence of types of
Structures upon the nature and rapidity of such changes
is discussed. " —Authors' abs.

Building Research Station, 1950,

The weathering, preservation, and maintenance of
natural stone masonry, Pt. 1: Department of
Scientific and Industrial Research, Building
Research Station, Digest 20, London.

This Digest contains a discussion of the factors that
cause the various building stones to "weather" and the
processes whereby they act, with emphasis on the value
of washing limestone buildings regularly and the pre-
cautions that may be taken against the contamination of
building stones by soluble salts. —Adapted from ’
abs. 185, Bldg. Sci. Abs., 1951.

Pt. 2: BuildingResearch Station, Digest 21, Aug. 1950.

The discussion of the agencies that affect the weath-
ering of building stones and the maintenance of stone
masonry is continued. Damage by frost, thermal ex-
pansion, corrosion of iron cramps and dowels, and
by vegetation such as lichens, mosses, and ivy, is
discussed; and methods are given for dealing with
various kinds of stain on stone work. There are also

notes on stone preservatives and paints, cleaning of
stone work with steam or water sprays, re-dressing
of old stone, plastic repalrs, mortars, and rain pene-
tration. —Adapted from abs. 186, Bldg. Sci. Abs.,
1951.

De Beer, E. E., 1950,

Une méthode rapide pour la détermination de la
teneur en eau des tas de sable et de gravier
[A rapid method for determining the water
content in heaps of sand and gravel]: Travaux
publics de Belgique, no. 3, p. 457-464.

"In relation to the correct adjustment of the water-
cement ratio for concrete mixes, a method is detailed
for obtaining a reasonably accurate value of the water
content in sand and gravel within half an hour after the
sample is taken. This rapid method eliminates the
usual 24-hour oven-drying procedure by utilizing the
apparent loss in weight of the materials when immersed
in water. Only two welghings are therefore needed,
although care should be taken to ensure complete re-
moval of all included air when the sample is immersed
in water, and also that no solid particles are carried
over with the scum when the water is poured off. The
accuracy of the method depends on the skill of the
operator and, for important concrete jobs, it is ad-
visable to check periodically the figures against those
obstained by the usual oven-drying method. "—Abs. 1285,
Bldg. Sci. Abs., 1950.

Déribéré, M., and Esmé, A., 1950,

La bentonite, les argiles colloidales et leurs emplois
[ Bentonite, colloidal clays and their appli-
cations]: 3rd ed., 240 p., 59 figs., Paris,
Dunod.

Bentonite has special properties, particularly that
of swelling in contact with water, thus forming a
veluminous and gelatinous mass. Many applications
have been made of these properties. After giving
general information on clayey materials, colloidal
state, and bentonite deposits and their properties, the
authors review the applications of bentonite to:
ceramics; molding sand; purification and clarification
of water; clarification of wines and liquors; plastic
material and rubber industries; manufacture of paper,
soaps and detergents, maintenance materials, and
insecticides; research of hydrocarbons; and others.

Duke, C. M., 1949,

Engineering properties of coral reef materials:
American Society for Testing Materials,
Proceedings, v. 49, p. 964-976.

"The biological and geological aspects of coral
reef formation are summarized briefly. The material
of coral reefs is classified as (a) recently formed
"coral, " (b) older consolidated limestone, and
(c) "cascajo, " which includes lagoon sediments, talus,
broken skeletal remnants of coral-building organisms,
and the detritus of eroded reefs. The results of tests
on cascajo from Guam, supported by experience,




indicate that properly selected material may be stabi-
lized for road-making purposes and is satisfactory as
concrete aggregate. It has been found that the basic
principles developed for design and construction with
more usual materials apply to reef-derived materials.

A Dbibliography is given on the origin and growth of coral
reefs and on the properties of reef-derived materials, "—
Abs. 906, Road Abs., 1951.

Mielenz, R. C., Greene, K. T., and Schieltz, N. C.,
1951,

Natural pozzolans for concrete: Economic Geology,
v. 46, no. 3, p. 311-328, 8 figs., 2 tables,
bibl.

"Many geologic formations in the United States yield
pozzolans or materials which can be converted into
pozzolans by grinding and calcination. When properly
selected, processed, and used, pozzolans will reduce
costs, improve quality of concrete, protect concrete
against effects of reaction between aggregate and ce-
ment alkalies, and inhibit attack by aggressive waters.
With improved knowledge of their properties and sources,
use of pozzolans is increasing. The geologist and
petrographer can aid materially in the search for and
exploitation of deposits, and in selection of processing
methods. Natural pozzolans owe their activity to five
substances, namely: volcanic glass, opal, clays,
zeolites, and hydrated aluminum oxides. Each active
substance contributes characteristic properties to the
pozzolan; consequently, the quality of proposed materials
and need for special processing usually can be predicted
from petrographic analyses. Geologic formations known
to yield pozzolans are indicated, and data on 95 samples
representative of tested formations are summarized.
Properties and response to heat treatment of pozzolans
of the various activity types are discussed. "—Authors'
abs.

United States Bureau of Reclamation, 1951,

Earth manual: Tentative ed., xxi + 322 p., 165 figs.,
June 1951; reprinted with revisions, Feb. 1952.

This manual cn the use of earth materials for founda-
tion and construction purposes covers the following sub-
jects: (1) Earth materials in construction—use; basic
soil-components; identification, classification, and
description of earth materials; engineering properties
of earth materials. (2) Investigation of earth founda-
tions—foundation requirements; investigational objec-
tives; foundation reconnaissance; preliminary explo-
ration; detailed explorations; exploration procedures.
(3) Investigation and selection of earth construction
material sources—general requirements; terrain char-
acteristics of earth materials deposits; investigational

stages, (4) Investigation of riprap and rock-
fill sources—riprap as a constructional material;
investigation and exploration for sources. (5) Sub-
surface exploration—-methods and equipment; undis-
turbed samples; disturbed samples. (6) Inspection;
field laboratory facilities; reports, (7) Control of
earth construction—embankment control for rolled
earth dams; evaluation of performance of earth dams;
control of other earth work. Appendix—sampling;
classification; laberatory and field tests; instruments
installations.

Woolf, D. O., 1951,

Methods for the determination of soft pieces in aggre-
gates: Public Roads, v. 26, no. 7, p. 148-159,

"At the request of the American Society for Testing
Materials, an examination of methods of determining
the proportion of soft pieces in coarse aggregates was
undertaken in 1941 by the U. S. Bureau of Public Roads
(Physical Research Branch). A necessary preliminary
was a review of the classification, nomenclature, and
tests adopted in the various States; this showed wide
variations in all three respects, but the tests were of
two main types, based respectively on the examinaticn
of individual particles and on the effect of "soft"
particles on the properties of the aggregate as a whole.
In the investigation proper the test ‘methods used wer=
(1) visual inspection; (2) scratch hardness tests;

(3) determination of specific gravity and water absorp-
tion; (4) impact tests; (b) abrasion tests; (6) static
loading; and (7) soundness tests (freezing-and-thawiny).
Descriptions are given of the procedures adopted,
including the several types of impact test and the
development of a special compression test for use with
soft aggregates. This compression test, the Los
Angeles abrasion test, and the soundness (freezing-
and-thawing) test were then applied to several
commercially produced gravels; the tabulated results
show that the indications given by the three methods
show very poor agreement, and it is concluded that
the three tests represent entirely different methods

of assessing failure. In 1946 another series of tests
was started, the aggregates being artificial mixtures
of quartz gravel with known proportions of soft
aggregate; standard gradings were used in each case.
The proportions of soft material found by different
types of scratch hardness, impact, compression, and
abrasion test are tabulated in comparison with the
actual composition of the mixture. The scratch hard-
ness test carried out with a brass pencil was found

to give results closest to the actual values, and this
method, which is equally convenient for field and
laboratory use, is recommended for general adoption.
This test identifies soft pieces but does not distinquish
other deleterious particles which may be present in
an aggregate. "—Abs. 905, Road Abs., 1951,

CONSTRUCTION WORKS

Armstrong, C. F., 1950;

Soil mechanics in road construction: 215 p., figs.,
glossary, bibl., London, Edward Arnold & Co.

This book comprises a general survey, including at
fair length recent developments in Great Britain, and

is an attempt to set down in concise form the most
up-to-date knowledge on the subject of soil mechanics
as applied to road construction. An endeavor has been
made to cover every aspect about which a road
engineer is likely to require information. After a
description of the general behavior of soils and soil
moisture, the author recalls the history of soil as a



constructional material. He shows the development

of various phases of soil mechanics and how its
principles can be applied to road construction. A
summary of soil problems is followed by a study of the
following topics:

(1) Research made into the problem of soil mechanics
in various countries and particularly in America and
Great Britain,

(2) Method by which a soil survey is carried out for
the purpose of road construction—construction of new
roads, investigation of road failures, geophysical
surveys, earth resistivity, seismic and other methods,
and useful references concerning the requirements of
a soil survey.

(8) Systems of particle size classification of soils.

(4) Testing of soils—identification tests, sedimen-
tation analysis, compaction tests, field density
measurements, field and laboratory tests for bearing
capacity, stabilization tests, and routine testing.

A chapter each develops the following subjects:
design of flexible pavements, foundation design,
treatment of embankments and cuttings, subsoil
drainage, and soil stabilization.

Banks, James A., 1952,

Problems in the design and construction of Knocken-
don Dam: Institution of Civil Engineers, Pro-
ceedings, v. 1, no. 4, p. 423-443, 14 figs.

"Two reservoirs in Scotland, Knockendon and
Muirhead, were under construction concurrently in
the same locality. Both dams were designed for the
same maxXimum height, 90 feet, and were to be earth
embankments formed of boulder clay of similar
characteristics. Knockendon dam, which forms the
subject of this paper, was modified during construction
in the light of experience gained at Muirhead, to which
comparative reference is made. BRefore Muirhead dam
was completed, movement of the earthwork occurred
and remedial measures, which included limiting the
height of the dam to 70 feet, had to be adopted; the
modifications which it was possible to introduce at
Knockendon at an earlier stage enabled Knockendon
dam to be constructed to its full intended height of
90 feet. Particulars are given of the initial investi-
gation at Knockendon which determined the modified
design, and of a subsequent investigation to ensure that
the anticipated strengths in the embankment were being
maintained. Observations were taken of pore-water
pressures in the boulder clay and an analysis is given
of the probable stability of the embankment, based on
these results. A salient factor in the relative
stability of the two dams was that, whereas the rate
of construction of Muirhead dam was greatly accel-
erated, the Knockendon dam was constructed slowly;
and the reference is made in the paper to the possible
effect on earth dam design of the rapid rate of
construction achieved by the use of modern muck-
shifting plant. "—Author's synopsis.

Bazant, Z., and Zaruba, Quido A., 1949,

Stavba podzemni drahy ve Stockholm [Construc-
tion of Stockholm subway]: 21 p., 10 figs.,

bibl., Prague [ Czecho-slovakian], Ceské
vysoké uceni Tech.

The construction of the subway in Stockholm was
started in 1945. It crosses very different geologic
formations and consequently the methods-of con-
struction were varied: a tunnel was pierced in hard
rocks; trenches dug in soft formations and lined;
and walls set in the ground, braced by steel props
and connected by a roof, with subsequent clearing of
the cavity, —Based on abs. 51-1-681, Annales des
ponts et chaussées, no. 1, 1951.

Bendel, L., 1950,

Die Felduntersuchungen im Strassenbau [Field
investigations in road construction]: Strasse
und Verkehr, v. 36, no. 6, p. 146-154,
9 tables, 13 figs, Solothurn.

Information is presented in tabular form on the
field investigations that should be undertaken to find
out the geological nature and physical properties of
the soil. The tables cover the following subjects:

(1) Preliminary investigations—topographic, geologic,
and hydrologic conditions; previous technical history
of the foundation ground; construction of adjacent
structures; climatology.

(2) Field investigations for road construction—mode
and purpose of investigations relative to geology and
hydrology; sampling; physical, biological, and
chemical properties of the soil; physical and chemical
properties of water.

(3) Engineering and geological field surveying—
observations of natural exposures, morphology, pale-
ontology, petrography, sedimentation, tectonics,
hydrology, equipment for the engineering-geclogic
field survey, mode of investigations for the deter-
mination of the geologic structure of the foundation
ground, pits, bore holes, pile driving, geophysical
methods, and psychophysical working methods.

(4) Engineering-mineralogical investigations of
rocks—general valuation of the quality of rocks used
in road construction, characteristics, and valuation
of the individual types of rocks.

(5) Determination of the physical properties of the
soil in the field—compressibility, bearing capacity,
frost action, range of grain sizes, capillarity, con-
sistency, dynamic¢ properties, and hydrology.

(6) Determination of the chemical properties of
soils—hydrogen-ionic concentration, lime content, and
humus content of the soil.

Bonnard, D., and Bonjour, J., 1950,

Résultats pratiques de l'examen préalable des sols
de fondation des routes [ Practical results from
the preliminary examination of soils for road
foundations]. Strasse und Verkehr, v. 36,
no. 6, p. 165-161, 8 figs., Solothurrn.

This report shows how to determine the geo-
technical characteristics of soils for subgrades and



foundations and how to calculate the foundation dimen-
sions from these characteristics. Field and laboratory
methods are considered, particularly those to determine
the granulometric composition, permeability, water
content, and bearing ratio of soils—these being the
most useful and rapid methods. The interpretation of
the results of the geotechnical study is outlined and
illustrated by a few practical instances. The informa-
tion presented is based on more than ten years'
experience in work carried out by the Laboratoire
Géotechnique de 1'Ecole Polytechnique de 1'Université
de Lausanne, the Service des Routes de 1'Etat de Vaud,
and other Swiss organizations.

Bouvet, J., 1950,

Les terrassements du canal de Donzére-Mondragon
[ The earthwork of the Donzere-Mondragon
Canal]: Annales de 1'Institut technique
du bAtiment et des travaux publics, Sols et
fondations, no. 3, p. 756-82, 8 figs., Paris.

The harnessing of the falls of Donzere-Mondragon on
the Rhone involves the construction of a diversion
canal 28.8 km long (about 18 mi) and a power house
capable of an annual output of about 2 billion kwhr. The
construction of the canal, the cross section of which
is slightly larger than that of the Suez Canal, involves
50 million cu m (about 65 million cu yd) of excavation,
the major part of which will be carried out by electric
floating dredgers, complete with belt conveyors, which
enable the spoil to be deposited at once. The design
and construction of the canal raises problems which
encroach on soil mechanics.

(1) Watertightness of upper canal: The upper canal,
which is dug in very porous alluvial soil (sand and
gravel), will not allow of any waterproof lining. But,
as the ground contains gravel beds without sand, and
as a result of permeability tests carried out on the
site, it seemed necessary to design a lining for the
banks, consisting of excavated soil with which the walls
of the canal could be fairly quickly sealed. In spite of
this, however, one cannot count on achieving adequate
watertightness from the beginning; it is therefore pro-
posed that the upper canal be filled gradually; several
months must elapse before the natural consolidation
effected by the waters of the Rhone will allow of raising
the water to the normal level.

(2) The drainage effect of the lower canal: The
lower canal is cut deep into the plain and forms a very
powerful drain, which is liable to lower the water
table and harm agricultural production. To counteract
this, a system of wells has been designed for restoring
the level of the water table.

(8) Designing the profiles of dikes: As the spoil
contains a large proportion of silt, the traditional pro-
file of a dike in porous materials on porous soil (Kembs
type) has been adapted to local conditions; a model
profile for silt dikes will also be used.

(4) Depositing the soil of the lower canal: The cube
size of the spoil to be deposited on the edge of the
canal raises a difficult problem on account of the liquid
consistency of the silty spoil extracted by the dredgers.
—Adapted from author's abs.

Dunham, C. W., 1950,

Foundations of structures: 692 p., figs., New York
and London, McGraw-Hill Book Co.

This book contains a detailed study of foundations
for civil engineering structures. The properties of
soils as foundation materials are explained. Informa-
tion on site exploration is given on determination of
the bearing capacity of soils, and also on supports,
spread footings, foundation walls, and mats. Founda-
tions subject to overturning forces are dealt with in
chapters on pile foundations, cofferdams, caissons,
bridge piers, and abutments. The foundation for a
large stack is studied. Problems with their answers
are given at the end of each chapter.

Ehrmann, P., 1949,

The Castillon dam: Annales des ponts et chaussées,
v. 119, no. 5, p. 605-645; Paris.

"A detailed illustrated description of the design and
construction of the concrete arch dam at Castillon on
the Verdou River. The structure is about 325 ft high,
13 ft thick at the crown, 55 ft thick at the base, and
contains some 164,000 cu yd of concrete. The crest
is topped.by a crown comprising a roadway 19 ft wide
and two pavements each about 3 ft wide. High-strength
concrete was obtained by using "plastic" mixes in
place of wet (fluid) concrete and by careful study and
calculation of the grading and of the vibration procedure.
Owing to the numerous large and small cracks in the
much faulted calcareous rock on one side of the valley,
it was necessary to assure thorough consolidation and
waterproofing of the side supports of the dam; a full
account of the grouting operations is given. A pre-
liminary watertight membrane was obtained by injecting
a quick-setting mixture of cement, inert material, and
bentonite; when this layer had hardened, a grout of
cement plus inert material was injected to fill all
cavities using a dense mix near the side walls and
leaner mixes further back from the dam. The special
dilatometric measurements used to detect deformations
in the structural concrete are also described. "—Abs. 272
Bldg. Sci. Abs., 1950.

Ischy, E., 1948,

Lutte contre les érosions souterraines. Digue du
Lac Noir [ Protection against subterranean
erosion. Lac Noir Dam]: Travaux, no. 164,
p. 378-382, 9 figs., Paris.

This paper describes the methods by which the
foundation of an earth dam with concrete cut-off wall,
built on glacial moraine, was made impervious after
the foundations had developed serious leaks. The
method used was to emplace a grout curtain near the
upstream toe and to grout the underlying moraine
between the curtain and the cut-off wall. Various
grout materials, such as cement-sand-clay, pure cement
treated clay, and silica gel were used, depending
upon the size of voids to be filled. Special apparatus
was used to introduce the various grouting materials
as desired into certain sections of the bore holes. —Com-
plete translation prepared (no. 18).



Kogler, F., and Scheidig. A., 1948,

Baugrund und Bauwerk [Foundation ground and
construction]: 5th ed., 275 p., 248 figs.,
Berlin, Wilhelm Ernst und Sohn.

This reference treats a variety of subjects
dealing with foundations, including: questions re-
lating to the resistance of soils and foundations;
the necessity of making a soil investigation before
building; geologic and hydrologic study; investiga-
tions about the nature of the soil—borings, physical
properties of soils, propagation and distribution
of pressures exerted on the soil; causes, nature
and computation of subsidences; pressures- pro-
duced by the various types of structures; prevention
and measurement of dangerous subsidences; safe
loads; raft foundations; piles; frost action; regula-
tions regarding foundations—responsibility in case
of accidents.

ott, J. C., 1945,

Quelques aspects du probléme de la poussée sur
les tunnels [A few aspects of the problem
of pressures on tunnels]: Bulletin tech-
nique de la Suisse Romande, 7le année,
no. 1, p. 13-22; no. 4, p. 41-50; 43 figs.

Experiences acquired from large tunnel con-
struction works (Gothard, Simplon, Jura tunnels,
Lotschberg, Amsteg Gallery, and La Croix tunnel)
are described. The irregularity of the pressure
manifestations appears as a striking fact. Pres-
sures on tunnels can be considered the result of
the combination of three factors: height of
overburden—that is, depth of the tunnel under the
soil level; physical and mechanical properties of
the ground; and time. A study is made of the
properties of soils, classification of soils, and the
evolution of the theories for the calculation of
pressures on tunnels. Tests on small-scale models
are described, and examples of calculation are
given—calculation of pressures at great depth and
of thrusts near the ground surface.—Complete
translation prepared (no. 29).

Stiny, Josef, 1950,

Tunnelbaugeologie {Geology applied to tunnel
construction], 366 p., 192 illus., Vienna,
Springer-Verlag.

This work covers geologic investigations, in
office and field, involved in the construction of
tunnels and underground installations such as power
plants, transformers, ammunition storage plants,
factories, etc. Consideration is given to stratifi-
cation layers and structure of mountains as they
must be considered in tunnel construction, including
sequence of layers and earthquake hazards in
underground cavities. Each of the following topics
is developed in detail: excavation methods, both
manual and mechanical, by boring and blasting;
heat conditions in underground chambers—variation
of heat of the crust and relation of degree of
heat to depth within the earth; propagation of

sound and vibration waves through mountains; water
problems; air conditioning of galleries, noxious
gases; earth pressures around tunnels; layout and
construction methods; underground cavities for
special purposes—pressure tunnels, air defense
installations, gun emplacements and underground
troop shelters, power plants.and transformers,
factories, etc; selection and characteristics of
building stones; continuing geologic consultation; and
final geologic report. Each chapter is followed by
numerous bibliographic references.

Tennessee Valley Authority, 1949,

Geology and foundation treatment: Tennessee Valley
Authority, Technical Report 22, 548 p.,
75 illus., 13 tables, Washington,- U. 8.
Government Printing Office.

This report covers the general subject of founda-
tions for dams and related structures and comprises
a record of the more important facts concerning
the geology and the foundation treatment required in
the construction of the major water control struc-
tures of the Tennessee River system. The dams
of the Tennessee River system were constructed
by TVA under a variety of geologic conditions.
Especially is this true on a number of projects
where the structures had to be founded upon lime-
stone. On these projects major geologic study
was necessary and great expense and extensive
treatment were required. No two of these limestone
projects are alike. After an introductory statement
as to the geology of the region and a discussion
of methods and equipment involved in foundation
treatment and preparation, the geology and remedial
treatment of foundations for the various projects
are described in some detail.

Thomas, H. H., 1948,

Clark Dam, Tasmania—Investigations undertaken
preparatory to its design and construction:
Journal of the Institution of Engineers of
Australia, v. 20, no. 9, p. 97-106, 14 figs.,
bibl., Sydney. )

This paper summarizes some of the investiga-
tions undertaken in connection with the design of
Clark Dam, an arch-gravity dam 200 ft' high, now
under construction on the Derwent River at Butler's
Gorge, Tasmania, to supply.the Tarraleah power
station. A report is given of the general study
of the hydrology and topography of the district,
which - established the practicability of the Tarraleah
Power Development, and of a second hydrological
study, which determined the spillway capacity.

The geologic investigation showed that there would
be a safe thickness of dolerite beneath the dam;
however, two inclined seams of decomposed
dolerite traverse the foundations of the dam and
will require local treatment. Various possible
types of dams were considered and the arch-
gravity type was selected upon estimate of the cost.
An outline is also given of the basic research con-
cerning construction materials, cement, concrete,
aggregates, concrete placement, and outlet works.



DRILLING AND EXPLORATION

Dutta, K. K., 1951,

Subsurface exploration at dam sites [abs]: 38th
Indian Science Congress, Bangalore,
Proceedings, pt. 3, p. 132-133. Indian
Science Congress Association, 1 Park Street,
Calcutta.

"A dam is a major engineering structure; its con-
struction is costly, and failure of a dam is catastrophic.
Most failures have been attributed to defective founda-
tion conditions. Hence foundation investigation before
construction is at present the standard practice.
Foundation investigation consists of a considerable
amount of subsurface exploration in addition to geological
mapping. Subsurface exploration helps in determining
(1) type and design of dam suitable for the site; (2) depth
of cutoff wall necessary in an earth dam; (3) nature of
rocks in the foundation for a masonry dam; (4) depth of
weathering, and amount of excavation necessary for a
masonry dam; (5) nature of weak features in the founda-
tion like joints, faults, solution channels, cavities, etc.,
requiring treatment; and (6) depth of water table, which
influences leakage from reservoirs. Subsurface ex-
ploration helps in the selection of the most economic
site for a dam, at a nominal cost. It is carried outby
means of pits, trenches, tunnels, and drill holes, and
also by geophysical methods. Pits, trenches, etc.,
allowing visual examination of the rocks in situ, are
preferable; but they cannot be used for deep exploration
and below river beds, where drilling is essential. Core
drilling is preferable to percussion methods. Geo-
physical methods are very helpful in finding depth of
sand and gravel in river beds."

Edmunds, F. H., 1950,

The geological approach to site investigation:
Structural Engineering, v. 28, no. 3, p. 55-60.

"The influence of geological factors on the design of
foundations is discussed and a number of structural
and civil engineering jobs in various parts of Britain
are described as examples of the applications of geology
to site investigations. Sources of geological data
available to the engineer are indicated as well as the
method of geological approach to a site investigation.
It is emphasized, that, wherever structural engineering
works of any large size are proposed, both time and
money may often be saved by carrying out the site
investigation in consultation with a trained geologist. "
Abs. 506, Bldg. Sci. Abs., 1950.

Harned, C. H., 1950,

New tools, techniques and talents used in 1951-model
bridge foundation s.udies: California Highways
and Public Works, p. 36-42, 10 photos, 4 figs.,
Nov. -Dec. 1950.

This article contains descriptions of new tools and
methods developed by the bridge department of the
California Division of Highways for conducting modern
foundation studies: drilling equipment capable of con-
ducting any conceivable drilling operation in any kind
of earth material to depths of about 400 feet; testing

apparatus enabling the measurement of important
physical characteristics of foundation materials; pile-
testing apparatus; automatic power unit; load tests for
footing foundations; skin friction tests for determining
pile lengths and bearing capacities for fraction piles.

Institution-of Civil Engineers, Civil Engineering Codes
of Practice, Joint Committee, 1950,

Site investigations, Code no. 1: 