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fWhere the number of digits be
fore or after the decimal sign ex
ceeds three, the digit should be di
vided into groups of three by half 
space.

We meet not enough co-opera
tion from some authors writing in 
English who go on keeping the 
comma to separate the groups of 
three digits instead of using half 
space. It was not possible to make 
the appropriate corrections in all 
the tables provided by the authors 
and even in the text. Sorry for the 
inconvenience.

The decimal sign may be the full 
stop (Anglo-Saxon usage) or the 
comma (European usage); but as a 
safeguard against confusion, full 
stop (period) and comma are used 
as decimal sign only.

For example, hm3 and km3 were 
preferred to IO6 and 10’m3, or mil
lion and billion cu.m. See Bulletin 
34 “ ICOLD Guide for the Inter
national System of Units (SI) ”, 
page 13.

Units of Measurement

As for the previous Congresses 
and though some authors do not 
fully agree, we attempt to follow 
the recommendations of the Inter
national System of Units (SI).

Unites de Mesure

Comme pour les Congres prece
dents et bien que certains auteurs 
manifestent des reticences a ce su- 
jet, on s’esl efforce de suivre les 
recommandations du Systeme In
ternational d’Unites (SI).

Par exemple, on a utilise plus 
volontiers hm3 et km3 au lieu de 
106 m3 et 10’m3 ou million et mil
liard de metres cubes. Voir Bulle
tin 34 « Guide CIGB du Systeme 
International d’Unites (SI)», 
page 13.

De meme, on a retenu le point 
(usage anglo-saxon) et la virgule 
(usage europeen) comme signe de
cimal, mais pour eviter toute 
confusion, la virgule et le point ne 
sont utilises que comme signe de
cimal.

Aussi, quand le nombre de 
chiffres avant ou apres la virgule 
est superieur a 3, les chiffres sont 
groupes par 3, chaque groupe 
etant separe par un court espace.

A ce sujet nous rencontrons en
core des difficultes de la part de 
quelques auteurs de langue an- 
glaise qui continuent a utiliser la 
virgule au lieu d’un court espace 
pour separer les groupes de trois 
chiffres. Nous n’avons pas pu ap- 
porter les corrections necessaires 
dans tous les tableaux fournis par 
les auteurs et meme dans le texte. 
On voudra bien nous en excuser.



] VOLUME H [

TABLE OF CONTENTS

PAGE

VIIIWording of Question 73

IXTable of Contents of Papers on Question 73

1Papers on Question 73

1081General Report Question 73

TABLE DES MAT1ERES

PAGE

Libelle de la Question 73 VIII

IXTable des Matieres des Rapports sur la Question 73

Rapports sur la Question 73 1

1081Rapport General Question 73

V



1

I



PAPERS ON Q 73

RAPPORTS SUR LA Q 73

VII



QUESTION

73
Special problems associated with eartlifill dams

VIII

b)
c)

Subject
ft)

d)
e)
Note: This Question excludes (i) purely numerical procedures, 
(ii) impervious elements other than earth cores, (Hi) overtoppable 
ear th fill dams.

Problemes particuliers reiatifs aux barrages en terre

Objet

Mechanical properties of materials, stress-strain relation
ships, liquefaction potential.
Acceptable static and seismic deformations of earthfill dams. 
Seepage: saturation effects, pore pressures, internal erosion, 
hydraulic fracturing, influence of transverse and longitudinal 
cracking.
Culverts buried in earthfill dams.
Impact of weather conditions.

a) CaractSristiques mecaniques des materiaux, relations 
contrainles-d6formations, potentiel de liquefaction.

b) Deformations statiques el sismiques acceptables pour les bar
rages en terre.

c) Percolations: effets de la saturation, pressions interstitielles, 
erosion interne, fracturation hydraulique, influence de la fis- 
suration longitudinale et transversale.

d) Conduits enterr£s dans le corps du barrage.
e) Influence des conditions climatiques.
Note: La Question exclut (i) la description des methodes nume- 
riques, (ii) les organes d’etancheite autres que les noyaux en terre, 
(Hi) les barrages en terre deversants.
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SPECIAL TESTS WITH WELL-GRADED CORE MATERIAL: 
STRESS AND STRAIN BEHAVIOUR 

AND INTERNAL EROSION (*)

Q. 73
R. 1

Dix-neuvieme Congrds 
des Grands Barrages 

Florence, 1997

Georg ATZL
Former Associate Professor, Dipl. Ing. Dr. techn.

Walter SCHOBER
Professor emeritus, Dipl. Ing. Dr. techn.

(*) Essais speciaux stir des materiaux de noyau de granulometric continue: compor- 
tement en contraintes et deformations, el erosion interne.

The function of every embankment dam is to act as a seal and at the 
same time to safely transmit to the subsoil such forces as dead-weight, and 
hydrostatic and seismic loads. As a one-hundred percent seal is rarely 
achieved, earth cores must also be designed to prevent erosion caused by 
seepage. Such processes demand particularly careful attention in view of 
their longterm character and the difficulties and uncertainties of detection. 
That is the reason why the dam engineer must take due account of the 
stress and strain behaviour of the material with regard to changes in 
density and hence permeability in the case of earth cores. In addition, 
permeability is also dependent on saturation effects in the case of high 
dams.

This report describes the tests performed in the planning stage for the 
200 m high Dabaklamm Dam in Tyrol, which has already been treated in 
Report R. 5 on Question Q. 67 [1] with reference to 2D and 3D bearing


