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For example, hm3 and km3 were piclcucu 
to 106and 1 O’m3, or million and billion cu.m. 
See Bulletin 34 “ ICOLD Guide for the 
International System of Units (SI) ”, page 13.

Units of Measurement

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

Comme pour le Congres pr6c6dent cl 
bien que certains auteurs manifested des 
reticences a ce sujet, on s’est efforce de 
suivre les recommandations du Systemc 
International d’Unites (SI).

Par exemple, on a utilisd plus volontiers 
hm3 et km3 au lieu de 106 m3 et 109 m3 ou 
million et milliard de metres cubes. Voir 
Bulletin 34 « Guide CIGB du Systeme Inter­
national d’Unites (SI) », page 13.

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

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 encore des 
difficultds de la part de quelques auteurs de 
langue anglaise qui continuent a utiliser la 
virgule au lieu d’un court espace pour se- 
parer les groupes de trois chiffres. Nous 
n’avons pas pu apporter les corrections 
n6cessaires dans tous les tableaux fournis 
par les auteurs et meme dans le texte. On 
voudra bien nous en excuser.

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

Where the number of digits before or 
after the decimal sign exceeds three, the 
digit should be divided into groups of three 
by half space.

We meet not enough co-operation 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.
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QUESTIONS DISCUTEESQUESTIONS DISCUSSED
AT PRECEDING CONGRESSES AUX PRECEDENTS CONGRES

■

Cimen t special pourQuestion 3. — Special Cements.

Third Congress. Stockholm (Sweden), 1948 :

IX

First Congress. Stockholm (Sweden), 1933 :

Question 1 a. — Deterioration by ageing 
of the concrete of weight dams.

Question 1 b. — Influence of internal 
temperature and distortion of weight dams.

Question 4. — Design and waterproofing 
of shrinkage, contraction and expansion 
joints.

Question 5. — Study of facing of ma­
sonry and concrete dams.

Second Congress. Washington (USA),
1936 :

Question 6. — Geotechnical studies of 
foundations materials.

Question 7. — Calculation of the stability 
of earth dams.

Question 10. — Most recent dispositions 
to avoid piping.

Question 11. — Information obtained 
from the use of testing methods and of spe­
cial cements in large dams.

Q’. lhticn 2 b. — Study of physical laws 
goi'iiing infiltration of water through the 
dam and the subjacent soil.

Question 9. — Methods and instruments 
for measuring stresses and strains in earth 
and concrete dams.

Question 8. — Uplift and resulting stres­
ses in dams.

Premier Congres. Stockholm (Suede), 1933 :

Question 1 a. — Deterioration par vieil- 
lissement du beton des barrages-poids.

Question 1 b. — Questions relatives aux 
influences de la temperature interne et a la 
deformation des barrages-poids.

Question 2 a. — Methodes de recherches 
permettant de reconnoitre si un materiau 
donne est apte a etre employe pour la 
construction d'un barrage en terre.

Question 2 b. — Etude des lots physiques 
commandant {’infiltration a travers un bar­
rage en terre et le sous-sol sous-jacent.

Question 3. 
grands barrages.

Question 4. — Constitution et elanche- 
rnent des joints de retrait, de contraction et 
dilatation.

Deuxieme • Congres. Washington (Etats- 
Unis), 1936 :

Question 5. — Etude des revetements des 
parements des barrages en mafonnerie ou en 
beton.

Question s. — Etudes geotechniques des 
sols de fondation.

Question 7. — Calculs de stabilite des 
barrages de terre.

Troisieme Congres. Stockholm (Suede), 
1948 :

Question 9. — Methodes de recherches et 
instruments pour mesurer les efforts et les 
deformations dans les barrages en terre et en 
beton.

Question 10. — Les dispositions les plus 
recentes pour eviter la formation de renards.

Question 11. — Enseignements resultant 
de /’utilisation des methodes d’essai et de 
I’emploi des ciments speciaux pour les grands 
barrages.

Question 8. — Expose critique des mesu- 
res des sous-pressions et des cont rain tes en 
resultant dans un barrage.

•QUESTION 2 a. — Research methods so as 
to certain whether a given material is 
su-!C*:c for being used in the construction of 
an wtr* dam.



Fourth Congress. New Dehli (India), 1951 :
3
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!

Sixth Congress. New York (USA), 1958 :

X

Fifth Congress. Paris (France), 1955 :

Question 16. — Design and construction 
of dams on permeable soils and methods of 
foundation treatment.

Question 17. — Economics and safety of 
different types of concrete dams.

Question 22. — Compaction methods and 
moisture content for materials used in the

a) des barrages-poids (interieur et exterieur);
b) des barrages-voutes;
c) des barrages a cont reforts
et influence de ce dosage sur la penneabilite 
et la resistance au gel.

Question 19. — Effets du dosage 
ciment sur le comportement observe :

Question 22. — Methode de compactage 
et teneur en eau des materiaux employes

1 
f
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I
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Question 20. — Heightening of existing 
dams including methods of constructing new 
dams in successive stages.

Question 21. — Observation of stresses 
and deformations in dams and in their foun­
dations and abutments; and a comparison of 
these observations with computations and 
tests on small scale models.

. Question 13. — Design and construction 
of earth and rockfill dams with their core 
walls and diaphragms.

Question 14. — Sedimentation in reser­
voirs and related problems.

Question 15. — Concrete for large dams.

Cinquieme Congres. Paris (France), 1955 :

Question 16. — Projets et construction de 
barrages sur sols permeables et methodes de 
traitement de la fondation.

Question 17. — Bilan economique et 
securite des differents types de barrages en 
beton.

Question 19. — The relation of the ce­
ment content of the concrete, to performance 
in practice of:
a) gravity dams (interior and exterior);
b) arch dams;
c) buttress dams
and its influence on permeability and frost 
resistance.

Quatrieme Congres. New Delhi (Inde), 
1951 :

Question 12. — Methodes pour determi­
ner le debit de crue maximum qu'il est 
possible de prevoir pour un barrage et pour 
lequel le projet de barrage doit etre etabli. 
Choix du type et de la disposition generate 
des evacuateurs temporaires ou permanents, 
et determination de leur capacite d’evacua­
tion.

Question 13. — Projets de construction de 
barrages en terre et en enrochement aw 
leurs ecrans et diaphragnies.

Question 14. — Sedimentation dans les 
reservoirs et problemes connexes.

Question 15. — Beton pour grands barra­
ges.

Question 12. — Methods for determining 
the maximum flood discharge that may be 
expected at a dam and for which it should be 
designed. Selection of type, capacity and 
general arrangements of temporary or per­
manent outlets and spillways.

Sixieme Congres. New York (USA), 
1958 :
Question 20. — Surelevation de barrages 

existants et methodes pour la construction de 
nouveaux barrages par etapes successives.

Question 21. — Observations des 
contraintes et des deformations dans les 
barrages, dans leurs fondations et dans leurs 
appuis lateraux. Comparaison de ces obser­
vations avec les calculs et les essais sur 
modeles reduits.

Question 18. — Settlement of dams due 
to compressibility of the dams materials or 
of the foundations soil, including earthquake 
problems.

Question 18. — Tassement des barrages 
du a la compressibilite des materiaux consti- 
tutifs du barrage ou de la fondation, y com- 
pris les questions Hees aux tremblements de 
terre.



Ninth Congress. Istanbul (Turkey), 1967 :

XI

Question 23. — Use of admixtures and 
pozzolanic materials in concrete for dams 
and the influence of the finer sand particles.

Question 32. — The safety of dams from 
the point of view of the foundations and the 
safety of reservoir banks.

■ Question 33. — Temporary and perma- . 
nent provisions for the control of flows.

Question 30. — Design of concrete for 
large dams of all types and influence of age 

. on concrete properties.

Question 31. — Design, methods of 
construction and performance of high rock­
fill dams (above or about 80 m).

construction of earth core and supporting fill 
for earth and rockflll dams.

Question 27. — Sealing of earth and 
rockflll dams with bitumen and other mate­
rials.

Question 29. — Results and interpreta­
tion of measurement? made on large dams of 
all types, including earthquake observations..

Question 23. — Emploi des agents d’aera­
tion et des materiaux pouzzolaniques dans le 
beton destine aux barrages et influence des 
fines particules de sable.

dans la construction du noyau en terre et du 
massif resistant des barrages en terre el en 
enrochement.

Neuvieme Congres. Istamboul (Turquie), 
1967 :

Question-32. — Securite des barrages du 
point de vue de la fondation et stabilite des 
versan ts de la retenue.

Septieme Congres. Rome (Italie), 1961 :

Question 24. — Le choix, la preparation 
et la specification des agregats dans le beton 
pour grands barrages.

Question 25. — Travaux souterrains se 
rapportant aux grands barrages.

Question 26. — Techniques modemes 
relatives aux barrages en beton pour larges 
vallees et a leurs ouvrages accessoires.

Question 27. — Etanchement des barra­
ges en terre et enrochement par des produits 
bitumineux et autres matieres.

Se-Tssth Congress. Rome (Italy), 1961 :

Question 24. — The selection, processing 
and specification of aggregates for concrete 
for tafge dams.

Question 25. — Underground work in 
connection with large dams.

Question 26. — Modern techniques of 
concrete dams for wide valleys and ancillary 
works.

Eighth Congress. Edinburgh (Great Bri­
tain), 1964 :

Huitieme Congres. Edimbourg (Grande-
Bretagne), 1964 :

Question 28. — Proprietes physiques et 
mecaniques du rocher in situ; procedes per- 
mettant de determiner ces proprietes et les 
ameliorer, sous I’angle particulier de I’eta- 
blissement du projet et de la construction des 
grands barrages.

Question 29. — Resultats et interpreta­
tion des mesures faites sur des barrages de 
toute nature, y compris les observations sur 
les tremblements de terre.

Question 30. — Etudes du beton des 
grands barrages de divers types et influence 
de I'age sur les proprietes du beton.

Question 31. — Etude, methodes d’execu­
tion et comportement des grands barrages en 
enrochement (de plus de 80 m ou d’environ 
80 mf

Question 28. — Physical and mechanical 
properties of rock in-situ, means of determi­
ning these properties and improving them, 
with special reference to the design and 
construction of large dams.

Question 33. — Dispositions temporaires 
et permanentes pour controler les apports et 
le niveau de la retenue des barrages.



Tenth Congress. Montreal (Canada), 1970 :

XII

r

Twelfth Congress. Mexico City (Mexico), 
1976 :
Question 44. — Problems associated with 

special types of fill dams.
Question 45. — Leakage investigations 

and drainage of dams and theirfoundations.
Question 46. — Preliminary planning of 

dam developenients.
Question 47. — The effects on dams and 

reservoirs of some environmental factors.

Question 34. — The behaviour and dete­
rioration of dams.

Question 35. — Dams in earthquake 
zones or other unfavourable situations.

Question 38. — Supervision of dams and 
reservoirs in operation.

Question 39. — Recent developments in 
the design and construction of concrete 
dams.

Question 43. — New ideas formore rapid 
and economic construction of concrete dams.

Question 34. — Comportenient et deterio­
ration des barrages.

Question 35. — Barrages dans des zones 
soumises aux tremblements de terre, ou dans 
des situations exceptionnelles.

Onzieme Congres. Madrid (Espagne), 1973 :
Question 40. — Consequences de la 

construction des barrages sur I’environ ne- 
ment.

Question 41. — Controle des debits et de 
la dissipation de I'energie pendant la 
construction et apres la mise en service.

Question 42. — Dispositif d’etancheite et 
protection des talus des barrages en terre et 
des barrages en enrochement.

Question 43. — Idees nouvelles pour la 
construction plus rapide et plus economique 
des barrages en beton.

Treizifcme Congres. New Delhi (Inde), 
1979 :

Question 48. — Problemes de raccorde- 
ment dans les barrages.

i.•

Eleventh Congress. Madrid (Spain), 1973 :

Question 40. — The consequences on the 
environment of building dams.

I

Dixieme Congres. Montreal (Canada).
1970 :
Question 36. — Progres recents dans 

I’etude et la construction des barrages en 
terre el en enrochement.

Question 37. — Progres recents dans 
I’etude et la construction des barrages et des 
reservoirs situes sur des alluvions profondes. 
sur des terrains karstiques ou des terrains 
difficiles.

Question 38. — Controle des barrages et 
des reservoirs en exploitation.

Question 39. — Progres recents dans 
I’etude et la construction des barrages en 
beton.

Question 36. — Recent developments in 
the design and construction of earth and 
rockfill dams.

Question 37. — Recent developments in 
the design and construction of dams and 
reservoirs on deep alluvial, karstic, or other 
unfavourable formations.

Thirteenth Congress. New Delhi (India), 
1979 :
Question 48. — Interface problems of 

dams.

Question 41. — Flow control and energy 
control during construction and after com­
pletion.

Question 42. — Impervious elements and 
slope protection on earth and rockfill dams.

Douzieme Congres. Mexico (Mexique), 
1976 :
Question 44. — Problemes poses par les 

barrages en remblai de type special.
Question 45. — La recherche des fuites et 

le drainage des barrages et de leurfondation.
Question 46. — Etudes preliminaires 

d’amenagements de barrages.
Question 47. — Les effets de quelques 

facteurs d’environnement sur les barrages et 
les retenues.



XIII

Question 49. — Deterioration or failures 
of dams.

Question 50. — Large capacity outlets 
and spillways.

Question 51. — Seismicity and aseismic 
design of dams.

’ON 53. — Influence of geology and 
geotf’ch:..cs on the design of dams.

Question 54. — Reservoir sedimentation 
and slope stability. Technical and environ­
mental effects.

Question 49. — Deterioration ou ruptures 
de barrages.

Question 50. — Vidanges et evacuateurs 
de crue de grande capacite.

Question 51. — Resistance des barrages 
aux tremblements de terre.

Quatorzieme Congres. Rio de Janeiro (Br6- 
sil), 1982 :

Question 52. — Securite des barrages en 
service.

Question 53. — Influence de la geologie 
et de la geotechnique sur la conception des 
barrages.

Question 54. — Alluvionnement des rete­
nues et stabilite de leurs versants. Conse­
quences techniques et effets sur I’environne- 
ment.

Question 55. — Materiaux et methodes 
de construction des barrages et batardeaux 
en remblai.

Fourteenth Congress. Rio de Janeiro (Bra- 
k'ih, 1982 :

Question 55. — Materials and construc­
tion methods for embankment dams and 
cofferdams.

Q; ,r:sTiON 52. — Safety of dams in ope- 
radco-
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QUESTION 56

Dan; and foundation monitoring

g) Costs : installation and operation.

■| QUESTION 57 |-

YV

QUESTIONS
— FOR THE 15TH CONGRESS

Concrete dams - an old problem always 
present : cracking; a new technology : 
rolled concrete (rollcrete)

a) Instrument and instrumentation sys­
tem design to suit dam type, size and 
age, safety and operational require­
ments.

b) Recent developments in instrumenta­
tion and systems; remote sensing and 
automation.

c) Instrument reliability; repair and re­
placement of defective instruments.

d) Recent developements in data reduc­
tion, analysis and interpretation.

Auscultation des barrages et de leurs fonda- 
tions

Barrages en beton - un probleme ancien et 
toujours actuel : la fissuration; une tech­
nique nouvelle : le beton compacte au 
rouleau

A) Fissuration des barrages en beton
a) Causes internes et externes des fissu­

res.
b) Influence des caractOristiques du be­

ton sur la fissuration.
c) Modeles mathematiques ou physiques 

des mecanismes de fissuration.
d) Moyens d’eviter ou de limiter les fissu­

res.
e) Reparations.

QUESTIONS 
POUR LE 15' CONGRES

La 51e Reunion Executive de la Commis­
sion Internationale des Grands Barrages, 
qui s’est tenue a Londres (Grande-Bretagne) 
en septembre 1983, a decide de choisir pour 
le 15e Congres International des Grands 
Barrages les quatre questions suivantes, 
accompagnOes des commentaires indiques :

A) Cracking in concrete dams
a) Causes of cracking : internal and ex­

ternal.
b) Influence of material properties on 

cracking.
c) Mathematical and physical models of 

cracking.
d) Means of avoiding or mitigating crac­

king.
e) Repairs.

The 51st Executive Meeting of the Inter­
national Commission on Large Dams, held 
in London (Great Britain) in September 
1983, selected the following four questions 
and question contents for the 15th Interna­
tional Congress on Large Dams :

e) Comparison between prototype per­
formances and predictions; back-ana­
lysis and lessons for improving analy­
tical methods.

f) Regulatory aspects of dam monitoring.

a) Conception des dispositifs et appareil- 
lages d’auscultation, compte tenu du 
type, de 1’importance et de Page de 
Pouvrage, des exigences de securite et 
des contingences d’exploitation.

b) Progres realises dans les dispositifs et 
appareillages d’auscultation; teleme- 
sures; automatisation.

c) Fiabilite des appareils; reparation et 
remplacement d’appareils defectueux.

d) Progres realises dans les methodes de 
depouillement, d’analyse et d’interpre­
tation.

e) Comparison du comportement ob­
serve avec les provisions; enseigne- 
ments tires pour Pamelioration des 
methodes de calcul.

f) Regiementation concernant Pausculta- 
tion

g) Couts d’installation et d’exploitation.



e) Costs.

-I QUESTION 58 [■

■]QUESTION 59 I-

Rehabilitation of dam to ensure safety

XVI

B) Rollcrete
a) Materials and mix design.
b) Placement methods.
c) Construction details : formworks, 

joints and lifts.
d) Large-scale tests and case histories.

a) Strengthening and repairing existing 
dams.

b) Remedial measures for foundation 
consolidation.

c) Increasing of flood discharge capacity.

b) Design and construction of sealing 
and drainage systems.

Mesures pour renforcer la securite des 
barrages en service

a) Renforcements, reparations importan- 
tes.

b) Consolidation des fondations.

Traitement des fondations en relation r- ec 
les infiltrations

B) Beton compact^ au rouleau
a) Composants et dosage.
b) Methodes de mise en place.
c) Details de construction : coffrages, 

joints, levies.
d) Essais a grande echelle et exemples de 

realisation.
e) Codts.

c) Augmentation de la capacite d’evacua­
tion des crues.

d) Modification des conditions d’exploi­
tation pour garantir la s6curite.

Foundation treatment for control of see­
page

a) Methods to determine foundation 
permeability characteristics.

a) Methodes de determination des ca<ac- 
teristiques de permeabilite du terrain 
de fondation.

b) Conception et execution de i’dcran 
d’etancheite et du dispositif de drai­
nage.

c) Moyens d’apprecier 1’efficacite ct la 
p6rennite de 1’elanchement et du drai­
nage.

d) Interventions pour reduire les fuites et 
les sous-pressions.

c) Techniques and instrumentation for 
determining effectiveness and durabi­
lity of treatment.

d) Remedial measures for seepage and 
uplift control.

d) Modification of operation to meet 
safety standards.
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Dam and foundation monitoring
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'j Auscultation des barrages et de leurs fondations
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QUESTION

56
Subject
a) Instrument and instrumentation system design to suit dam type, 

size and age, safely and operational requirements.
b) Recent developments in instrumentation and systems; remote 

sensing and automation.
c) Instrument reliability; repair and replacement of defective 

instruments.
d) Recent developments in data reduction, analysis and interpreta­

tion.
e) Comparison between prototype performances and predictions; 

back-analysis and lessons for improving analytical methods.
f) Regulatory aspects of dam monitoring.
g) Costs : installation and operation.

X
I '■« 

. ■

Objet
a) Conception des dispositifs et appareillages d’auscultation, 

compte tenu du type, de I’importance et de Page de 1’ouvrage, 
des exigences de securite et des contingences d’exploitalion.

b) Progres realises dans les dispositifs et appareillages d’ausculta­
tion; telemesures; automatisation.

c) Fiabilite des appareils; reparation et remplacement d’appareils 
defectueux.

d) Progres realises dans les methodes de depouillement, d'analyse 
et d’interpretation.

e) Comparaison du comportement observe avec les previsions; 
enseignements tirds pour Pamelioration des methodes de calcul.

f) Regiementation concernant I'auscultation.
g) Couts d’installation et d’exploitation.



Page
R.

1
R.

29
R.

51

79
R.

109
R.

125
R.

153
R.

173
R.

199

223

249

269

275

281

287

XXIII

TABLE OF CONTENTS 
OF PAPERS

TABLE DES MATIERES 
DES RAPPORTS

QUESTION

56
1 T. MAHASANDANA, B. MAHATHARADOL (Thailand).

Monitoring systems of Khao Laem dam 
2 A. H. TAWIL (Canada).

Regulatory priorities in monitoring Canadian dams 
3. E. J. KLOHN, R. C. LO, K. K. LUM (Canada).

Instrumentation for reserve tailings dams 
4. B. BOYER. R. HAMELIN (Canada).

Auscultation topographique. Progres realises dans 1’emploi des 
pendules inverses. Amelioration de la fiabilite 

5. R. M. POULIN, P. CUPITT, A. LATHEEF (Canada).
Instrument reliability monitoring the data from Idukki arch dam

6. O. DASCAL, Z. SUPERINA (Canada).
Fiabilite des instruments a corde vibrante pour (’auscultation des 

barrages 
7. Z. EISENSTEIN, J. R. T. BRANDT (Canada).

Soil-concrete interaction test facility 
8. H. TAYLOR, V. S. PILLAI, A. KUMAR (Canada).

Embankment and foundation monitoring and evaluation of 
performance of a high earthFill dam 

9. Z. V. SOLYMAR, G. C. MACTAVISH, W. G. MATTHEWS 
(Canada)
Some design aspects and performance of the Jebba main dam ..

R. 10. V. M. SOUZA LIMA, J. F. A. SILVEIRA, J. C. DEGASPARE 
(Brazil).
Horizontal and vertical displacements of the Itaipu main dam. A 

study on Field measurements and theoretical predictions  
R. 11. D. M.CARIC, W. A. NIM1R, L. P. EIGENHEER, F. S. CARDOZO 

(Brazil).
Comparison of the recorded behaviour of the Itaipu hollow­

gravity dam with values obtained by mathematical and physical 
models 

R. 12. T. BARANSKI, W. WOLSKI (Poland).
Observational verification of the predicted displacements of an 

embankment dam 
R. 13. W. DOBOSZ (Poland).

Statistical analysis by means of impulse response functions  

R. 14. W. JANKOWSKI, J. KLOZE, R. RESZKA (Poland).
The automatization of the monitoring of Polish dams  

R. 15. L. A. SEIFART, A. SZPILMAN, C. PIASENTIN (Brazil).
Itaipu structures. Evaluation of their performance 



Page

R. 16. 319
R. 17. 335
R. 18. 353
R. 19. 365
R. 20.

337
R. 21.

417
R. 22.

451
R. 23.

475
R. 24.

499
R. 25.

519
R. 26.

537

559

579

599

621

643

653

XXIV

Evolution des pressions interstitielles dans le noyau etanche du 
barrage de Liptovska Mara - Prevision et realite 

Q. M. GUEDES, P. S. M. COELHO {Brazil).
Statistical behaviour model of dams ............................................

F. LIST, H. BEIER (Fed. Rep. of Germany).
The Frauenau dam. Monitoring and observations 

H. AHMADI (Islamic Rep. of Iran).
Input determination in measuring instruments for dams  

H. AHMADI (Islamic Rep. of Iran).
Statistical procedures for measured data analysis  

A. PUJOL, C. A. ANDERSSON (Argentina).
Instrumentation of the dam and left bank at the Alicura project, 

Argentina  
P. LAGOS MARQUES FILHO, E. MAURER, N. BUHR TO-

NIATTI (Brazil).
Deformation characteristics of Foz do Areia concrete face rockfill 

dam, as revealed by a simple instrumentation system  
M. HAMON, R. TRONEL, F. KERN, P. LAZZARINI, M. RE-

BORD (France).
Dispositifs d’auscultation et resultats de mesure de trois barrages 

franqais en beton : Avene, Le Gouet et Villerest  
K. KANAZAWA (Japan).

Prediction and monitoring of the behaviour of soft foundation of 
a rockfill dam 

M. YASUNAKA, T. TANAKA, R. NAKANO (Japan).
The behaviour of Fukuda earthfill dam during construction and 

impounding of the reservoir 
S. KURODA, K. BABA (Japan).

Seismic observations and lessons learnt from characteristics of 
rock motion and responses of dams during earthquakes  

K. NAKAGAWA, H. KOMADA, K. KANAZAWA (Japan).
Application of improved analysis on pore pressure behavior 

within the impervious zone to a prototype rockfill dam  
R. 27. N. MATSUMOTO, N. YASUDA, M. OGAWA, M. IWATA (Japan).

Investigations of cracks in an asphaltic concrete facing and com­
parison between observed cracking and predicted behaviour by 
earthquake analysis 

R. 28. Y. SATAKE, K. KIHO, S. YASUFUKU (Japan).
The borehole television (BTV) observation of existing concrete 

dams and foundation rock 
R. 29. W. R. STROMAN, H. E. KARBS (USA).

Monitoring and analyses of pore pressures clay shale foundation, 
Waco dam, Texas ...

R. 30. B. H. MOORE, B. K. KLEBER (USA).
Multiple integrated instrumentation programs. Locks and dam

No. 26, Mississippi river 
R. 31. T. M. LEPS (USA).

Instrumentation and the judgment factor ........................
R. 32. I. KAZDA, J. SOLTES (Tchecoslovaquie).



Page 

661

667

679

695

721

737

749

763

781

797

813

839

845

855

869

881

R. 33. M. § 1MEK (Czechoslovakia).
Effectiveness and means of dam safety surveillance 

R. 34. R. PRISCU, D. STEMATIU, D. DOBRESCU (Romania).
Capabilities of mathematical models to predict dam behaviour 

during erection of Riusor rockfill dam 

R. 35. W. S. CROUCAMP (South Africa).
Some practises and experience of dam foundation monitoring in 

the Directorate of Water Affairs, South Africa 

R. 36. K. KOVARI (Switzerland).
Detection and monitoring of structural deficiencies in the rock 

foundation of large dams 

R. 37. C. A. FLORENTINO, M. E. CAMPOS E MATOS, A. FERREIRA 
DA SILVA, M. E. MONTEIRO DA ROCHA (Portugal).
B.u.ic principles of dams observation in Portugal. The Aguieira 

dam example 

R. 38. J. MORA RAMOS, J. SOARES DE PINHO (Portugal).
Delayed effects observed in concrete dams 

R. 39. A. F. SILVA GOMES, D. SILVA MATOS (Portugal).
Quantitative analysis of dam monitoring results. State of the art, 

applications and prospects 

R. 40. J. P. F. O’CONNOR (South Africa).
Comparison of the observed and predicted behaviour of Roode 

Elsberg arch dam including the effect of tensile cracking in the 
concrete 

R. 41. C. P. R. ROBERTS, C. S. VAN STADEN, C. J. PRETORIUS, 
A.J. McKAY (South Africa).
A direct comparison of two dam deflection survey methods 

R. 42. H. LUDESCHER (Austria).
A modern instrumentation for the surveillance of the stability of 

the Kblnbrein dam 
R. 43. L. Pl BOTTA, O. A. VARDE, O. PAITOVI, C. A. ANDERSSON 

(Argentina).
Comparison between predicted and observed behaviour of Alicura 

dam, Argentina 

R. 44. G. AEHNELT (German Dem. Rep.).
Dam monitoring in the German Democratic Republic 

R. 45. Z. PRUSZA, R. ABDEL-MALEK (Venezuela).
Effectiveness of uplift control 

R. 46. J. SONU (Korea).
Performance of instrument in rockfill dams in Korea 

R. 47. H.A. M. NELISSEN, P. G. J. DAVIS, P. VAN DRIEL (Nether­
lands).
The design of the monitoring system of the Oosterschelde storm 

surge barrier 

R. 48. L. CEPEDA V., O. VIZUETE C„ Ram P. SHARMA (Ecuador) 
Instrumentation of Daniel Palacios dam and monitored dam 

performance during first reservoir filling 



I
Page

R. 49.
■903
iR. 50. 929

R. 51. 951
R. 52. 973
R. 53. s'«5
R. 54.

1005
R. 55.

1021
R. 56. I

1039
R. 57.

1071
R. 58.

1103
R. 59.

1121

1135

1153

1169

1199

1217

1233

1257

1273

XXVI I
i

i

!

I

I
G. GOMEZ LAA, J. A. RODRIGUEZ GONZALEZ (Spain).

In search of a determinist hydraulic monitoring model of concrete 
dam foundation  

M. GUERREIRO, R. DEL HOYO (Spain).
Bringing up-to-date monitoring systems on existing concrete dams 

A. DIOURI. F. ROBERT (Maroc).
Auscultation de barrages en remblai au Maroc  

M. HADDAOUI, A. CHRAIBI (Maroc).
Barrages Idriss ler. Remise en etat du dispositif d’auscultation .. 

GROUP OF THE SWISS NATIONAL COMMITTEE (Switzerland).
Modern approach to dam monitoring in Switzerland  

J. M. A. SANTA CLARA, I. P. IZZET (Zimbabwe).
The dam and foundation monitoring system at Kariba 

A. L. MALVILL (South Africa).
Monitoring the performance of Elandsjagt dam during construc­

tion and first filling  
F. MYRVOLL, S. LARSEN, A. SENDE, N. B. ROMSLO (Norway).

Field instrument and performance observations for the Vatnedals- 
vatn dams

E. DIBIAGIO, B. KJAERNSLI (Norway).
Instrumentation of Norwegian embankment dams 

B. P. KNOOP, L. J. LACK (Australia).
Instrumentation and performance of concrete faced rockfill dams 

in the Pieman river power development 
F. BREITENSTEIN, W. KOHLER, R. WIDMANN (Austria).

Safety control of the dams of the Glockner-Kaprun hydro-electric 
development  

R. 60. L. M. DE PABLO, A. CRUZ (Chile).
Performance of Colbun main dam during construction

R. 61. F. PAES DE BARROS, R. H. PANKOW, A. L. BARBI (Paraguay}.
General behaviour of Itaipu dam foundations 

R. 62. E. DIBIAGIO, F. MYRVOLL (Norway).
Instrumentation techniques and equipment used to monitor the 

performance of Norwegian embankment dams  
R. 63. JING XUANLU, LIN SHIQING (China).

New advances in elastic wire resistance type meters 
R. 64. A. ROCA ADROVER, A. PEREZ SAIZ (Spain).

Seismic control of three dams in Spain ...........................................
R. 65. J. CAJETE BALTAR, A. GIL GARCIA (Spain).

Experience derived from the monitoring of dams in the Duero and 
Sil systems 

R. 66. W. SCHOBER, H. LERCHER (Austria).
The concrete core diaphragm wall of the embankment dam 

Bockhartsee : Monitoring and interpretation 
R. 67. H. SCHWAB, W. PIRCHER (Austria).

Structural behaviour of a high rockfill dam. Comprehensive inter­
pretation of measurements, and conclusion on stress-strain 
relationships .............................................................



Page
R. 68.

1299
R. 69.

I1327
R. 70.

1351

1373

1391
R. 73. 1415
R. 74.

1439
R 75.

1471
R. 76.

1483
R. 77.

1497
R. 78. 1529
R. 79.

1555
R. 80.

1565
R. 81.

1589
R. 82.

XXVII

1605
1621

D. J. KNIGHT, P. D. DAVIS, D. J. NAYLOR (Great Britain).
Stress-strain behaviour of the Monavasu soft core rockfill dam : 

prediction, performance and analysis 
L. J. S. ATTEW1LL, J. D. GOSDEN (Great Britain).

A comparison of the predicted and the actual performance of an 
embankment dam constructed on a soft foundation 

B. R. ELLIS, A. P. JEARY, R. T. SEVERN (Great Britain).
Lessons from prototype dynamic measurements and correspon­

ding analyses  
A. D. M. PENMAN, J. A. CHARLES (Great Britain).

A comparison between observed and predicted deformation of an 
embankment dam with a central asphaltic core 

M. SALEMBIER, P. DUBOIS, R. PINATEL, C. RICARD,
G. DOUILLET (France).
Adaptation et evolution des dispositifs d’auscultation au cours de 

I’exploitation des ouvrages. Utilisation d’appareils nouveaux
F. PICCINELLI, F. BAVESTRELLO, A. GALLICO (Italy).

Ridracoli dam : test and data acquisition  
GROUPE DE TRAVAIL DU COMITE NATIONAL FRANtJAIS

(France).
Auscultation de barrages en remblai - Enseignements deduits des 

comparaisons entre mesures et calculs par la methode des 
elements finis  

LB. SOLOKOV, A. N. MARCHUK, V. S. KUZNETSOV, 
E. A. ALEKSANDROVSKAYA, K. K. KUZMIN, V. L. PA­
VLOV, A. I. TSARYOV, V. V. ALIPOV (USSR).
Analysis and interpretation of measurement data illustrated by the 

construction and staged commissioning of the Sayano-Shus- 
henskaya and Nurek hydro power plants  

A. MARAZIO, P. BONALDI, G. GIUSEPPETTI (Italy).
The safety of dams : costs and investments  

P. BONALDI, G. RUGGERI, G. VALLINO, G. FORZANO (Italy).
Examination of the behaviour of Corbara dam via numerical 

simulation provided by mathematical models  
Y. LE MAY, C. NURY, G. DOUILLET, C. LEFEVRE (France).

Auscultation des barrages d’Electricite de France 
P. OLAFSON, P. R. PALMASON, S. THORDARSON (Iceland).

Instrumentation and monitoring of Hrauneyjafoss dam founda­
tion  

D. LOUDIERE, A. PLANAUD, R. DURANTON, J. LASSAGNE, 
J. BERTRAND, J.-P. CHABAL, B. TARDIEU (France).
Auscultation de cinq barrages en remblai 

G. S. BUTT, A. RAHMAN (Pakistan).
Experience of instrumentation/Instrumentation performance in 

Pakistan  
WANG DEHOU, ZHAO QUANLIN (China).

Instrumentation and calibration of forecast model monitoring the 
safety of the Gezhouba project on the Yangtze river  

General Report/Rapport general


