
J

TWENTY-FOURTH
INTERNATIONAL
CONGRESS
ON LARGE DAMS

VINGT-OUATRIEME
CONGRES
INTERNATIONAL
DES GRANDS BARRAGES

CIGB 
ICOLD

6-8 JUNE 2012 
KYOTO-JAPAN



i
i
ii

M

i

4<



COMPTES RENDUSTRANSACTIONS

TABLE GENERALE DES MATIERES

■] QUESTION 93 f

V

Wording of Question 93
Table of Contents of Papers 

on Question 93
Papers on Question 93
General Report Question 93

Wording of Question 94
Table of Contents of Papers 

on Question 94
Papers on Question 94
General Report Question 94
Communications

Wording of Question 95
Table of Contents of Papers 

on Question 95
Papers on Question 95
General Report Question 95

TWENTY-FOURTH CONGRESS ON LARGE DAMS 
VINGT-QUATRIEME CONGRES DES GRANDS BARRAGES

Libelle de la Question 93
Table des Matieres des Rapports sur la

Question 93
Rapports sur la Question 93
Rapport General Question 93

(Publid apres le Congres) 
Rapports et Communications 

supplementaires (s’il y a lieu)
Discussions pendant le Congres

■] QUESTION 94 |--------------------------------------

Libelle de la Question 94
Table des Matieres des Rapports sur la 

Question 94
Rapports sur la Question 94
Rapport Gendral Question 94
Communications

GENERAL TABLE OF CONTENTS
-------------------------------------- 1 QUESTION 92 [

Questions discussed at preceding
Congresses

Questions for the 24,h Congress
Papers and Communications submitted

1) Number per countries
2) Recap table per Congresses
3) Recap table of numbers per

countries
Wording of Question 92
Table of Contents of Papers

on Question 92
Papers on Question 92
General Report Question 92

(Published after the Congress)
Additional Papers

and Communications (if any) 
Discussions during the Congress

Questions discutees aux precedents
Congres

Questions pour le 24c Congres
Rapports et Communications presentes
1) Nombre par pays
2) Tableau r<5capitulatif par Congres
3) Tableau recapitulatif des numeros 

par pays
Libelle de la Question 92
Table des Matieres des Rapports sur la 

Question 92
Rapports sur la Question 92
Rapport Gdn^ral Question 92

] QUESTION 95 |------------ --------------------

Libelle de la Question 95
Table des Matieres des Rapports 

sur la Question 95
Rapports sur la Question 95
Rapport General Question 95



I I 
»

s 
g 
%

i

/-

8



j QUESTION 92

TABLE OF CONTENTS

TABLE DES MATIERES

XX

VII

1
101

XIX
XIX

Questions discussed at preceding Congresses
Questions for the 24"1 Congress______________________________
Recap table of numbers of Papers and Communications per countries
Recap table of Papers and Communications per Congresses
Numbers of Papers and Communications per countries
Wording of Question 92 ________________________________
Table of Contents of Papers on Question 92
Papers on Question 92
General Report Question 92

Questions discutees aux precedents Congres_________________
Questions pour le 241 Congres__________________________ _________
Tableau recapitulatif du nombre de Rapports et Communications par pays 
Tableau recapitulatif des Rapports et Communications par Congres 
Numeros des Rapports et Communications par pays_________________
Libelle de la Question 92_____________________ __________ ________
Table des Matieres des Rapports sur la Question 92  
Rapports sur la Question 92 ____ ____ ______
Rapport Gdndral Question 92

PAGE
IX

XVII
XIX
XIX
XX

XXII
XX11I

PAGE
IX

XVII

XXII
XXIII

1
101



r

4
I

4
S

4

-

4
--<■

■s<

4 
M

•:-7i- 

i 
> 
4 
M 
•J-- 
•?i- 

g a a



of

Question 3 - Special cements.

of the

IX

Question 2 a -Research methods so 
as to ascertain whether a given materials is 
suitable for being used in the construction 
of an earthdam.

Question 2 b -Study of physical laws 
governing infiltration of water through the 
dam and the subjacent soil.

Question 6 - Geotechnical studies of 
foundations materials.

Question 5 - Study of facing of 
masonry and concrete dams.

Question 7 - Calculation 
stability of earth dams.

Question 9 - Methods and instru­
ments for measuring stresses and strains in 
earth and concrete dams.

Question 10 - Most recent disposi­
tions to avoid piping.

QUESTIONS DISCUSSED 
AT PRECEDING CONGRESSES

Premier Congres. Stockholm (Suede), 
1933:

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

Question 3 - Ciment special pour 
grands barrages.

Question 4 - Constitution et etan- 
chement des joints de retrait, de contraction 
et dilatation.

Question 5 - Etude des revetements 
des parements des barrages en magonnerie 
ou en beton.

Question 6 - Etudes geotechniques 
des sols de fondation.

Troisieme Congres. Stockholm (Suede), 
1948:

Question 7 - Calculs de stabilite des 
barrages en terre.

QUESTIONS DISCUTEES 
AUX PRECEDENTS CONGRES

First Congress. Stockholm (Sweden), 
1933:

Second Congress. Washington (USA), 
1936:

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

Question 8 - Uplift and resulting 
stresses in dams.

Third Congress. Stockholm (Sweden), 
1948:

Question 1 b -Influence of internal 
temperature and distorsion of weight dams.

Question 4 - Design and waterproof­
ing of shrinkage, contraction and 
expansion joints.

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

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

Question 11 - Information obtained 
from the use of testing methods and of 
special cements in large dams.

Question 2 a -Methodes de recher- 
ches permettant de reconnaitre si un 
materiau donne est apte a etre employe 
pour la construction d'un barrage en terre.

Question 2 b - Etude des lots phy­
siques commandant {’infiltration a travers 
un barrage en terre el le sous-sol sous-jacent.

Question 8 - Expose critique des 
mesures des sous-pressions et des 
contraintes en resultant dans un barrage.

Question 9 - Methodes de recher- 
ches 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.

QuK-nON u . Enseignements resul­
tant de I utilisation des methodes d'essai et 
de I’emploi des aments speciaux pour les 
grands barrages.



Cinquieme Congres. Paris (France), 1955 :Fifth Congress. Paris (France), 1955:

i

Sixth Congress. New York (USA), 1958:

X

Question 14 - Sedimentation dans les 
reservoirs et problemes connexes.

Question 15 - Belon pour grands bar­
rages.

Question 21 - Observation of stresses 
and deformations in dams and in their 
foundations and abutments; and a compa-

Question 20 - Heightening of existing 
dams including methods of constructing 
new dams in successive stages.

Question 19 - The relation of the 
cements content of the concrete to perfor­
mance in practice of:
a) gravity dams (interior and exterior);
b) arch dams;
c) buttress dams
and its influence on permeability and frost 
resistance.

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

Question 13 - Design and construc­
tion of earth and rockfill dams with their 
core walls and diaphragms.

Fourth Congress. New Delhi (India), 
1951:

a) des barrages-poids (interieuret exterieur) ;
b) des barrages-voutes;
c) des barrages d contreforts
et influence de ce dosage sur la permeabilite 
et la resistance au gel.

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

Quatrieme Congres. New Delhi (Inde), 
1951 :

Question 18 - Tassement des barrages 
du a la compressibilite des maleriaux 
conslitutifs du barrage ou de la fondation, y 
compris les questions Hees aux tremble- 
ments de terre.

Question 12 - Methods for determin­
ing the maximum Pood discharge that 
may be expected at a dam and for which it 
should be designed. Selection of type, capa­
city and general arrangements of tempora­
ry or permanent outlets and spillways.

Question 16 - Design and construc­
tion of dams on permeable soils and 
methods of foundation treatment.

Question 15 - Concrete for large 
dams.

Question 14 - Sedimentation in reser­
voirs and related problems.

Question 20 - Surelevation de bar­
rages existants et methodes pour la 
construction de nouveaux barrages par 
etapes successives.

Sixieme Congres. New York (USA), 
1958:

Question 18 - Settlement of dams due 
to compressibility of the dams materials or 
of the foundations soil, including earth­
quake problems.

Question 16 - Projets et construction 
de barrages sur sols permeables et me­
thodes de traitement de la fondation.

a 

-a

Question 12 - Methodes pour deter­
miner le debit de erne maximum qu’il est 
possible de prevoir pour un barrage et pour 
lequel le projet de barrage doit el re etabli. 
Choix du type et de la disposition generate 
des evacuateurs temporaires ou perma­
nents. et determination de leur capacite 
d’evacuation.

I

Question 13 - Projets de construction 
de barrages en terre et en enrochenient 
avec leurs ecrans et diaphragmes.

Question 21 - Observations des 
contraintes et des deformations dans les 
barrages, dans leurs fondations et dans

Question 19 - Effets du dosage en 
ciment sur le comportement observe:



Septieme Congres. Rome (Italic), 1961 :Seventh Congress. Rome (Italy). 1961:

XI

rison of these observations with compula­
tions and tests on small scale models.

Question 23 - Use of admixtures and 
pozzolanic materials in concrete for dams 
and the influence of the finer sand par­
ticles.

Question 22 - Compaction methods 
and moisture content for materials used in 
the construction of earth core and support­
ing fill for earth and rockfill dams.

Question 24 - The selection, proces­
sing and specification of aggregates for 
concrete for large dams.

Question 25 - Underground work in 
connection with large dams.

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

Question 24 - Le choix, la prepara­
tion el la specif cation des agregats dans le 
beton pour grands barrages.

Question 25 - Travaux souterrains se 
rapportant aux grands barrages.

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

Question 26 - Techniques modernes 
relatives aux barrages en beton pour 
larges vallees el a leurs ouvrages acces- 
soires.

Question 28 - Proprietes physiques et 
mecaniques du rocher in situ : procedes 
permettant de determiner ces proprietes et 
les ameliorer, sous Tangle particulier de 
Tetablissement du projet et de la construc­
tion des grands barrages.

Question 22 - Methode de compac­
tage et teneur en eau des maleriaux 
employes dans la construction du noyau en 
terre et du massif resistant des barrages en 
terre et en enrochemenl.

Question 27 - Sealing of earth and 
rockfill dams with bitumen and other 
materials.

Question 27 - Etanchement des bar­
rages en terre et enrochemenl par 
des produits bitumineux et autres 
matieres.

leurs appuis lateraux. Comparaison de ces 
observations avec les calculs et les essais 
stir modeles reduits.

Question 28 - Physical and mechani­
cal properties of rock in situ, means of 
determining these properties and improv­
ing them, with special reference to the 
design and construction of large dams.

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

Question 29 - Results and interpreta­
tion of measurements made on large dams 
of all types, including earthquake observa­
tions.

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 
rockfill dams (above or about 80 m).

Question 29 - Resultats et interpreta­
tions des mesures faites stir des barrages de 
toute nature, y compris les observations stir 
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 23 - Emploi des agents 
d’aeration et des maleriaux pouzzolaniques 
dans le beton destine aux barrages 
et influence des fines particules de 
sable.

Question 31 - Etude, methodes d’exe- 
cution et comportement des grands bar­
rages en enrochemenl (de plus de, ou d’en- 
viron SO m).



Ninth Congress. Istanbul (Turkey). 1967:

behaviour and

Xn

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

Question 44 - Problems associated 
with special types of fill dams.

Question 43 - New ideas for more 
rapid and economic construction of 
concrete dams.

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

Question 40 - The consequences on 
(he environment of building dams.

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

Question 36 - Recent developments 
in the design and construction of earth and 
rock fill dams.

Question 34 - The 
deterioration of dams.

Question 33 - Temporary and per­
manent provisions for the control of flows.

Douzieme Congres. Mexico (Mexique), 
1976:

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 40 - Consequences de la cons­
truction des barrages sur I’environnement.

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

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

Question 34 - Comportement et dete­
rioration des barrages.

Dixieme Congres. Montreal (Canada), 
1970:

Neuvieme Congres. Istamboul (Turquie), 
1967 :

Eleventh Congress. Madrid (Spain), 
1973:

Onzieme Congres. Madrid (Espagne), 
1973:

Twelfth Congress. Mexico City (Mexico), 
1976:

Tenth Congress. Montreal (Canada), 
1970:

Question 43 - Idees nouvelles pour la 
construction plus rapide et plus econo- 
mique des barrages en btton.

Question 37 - Progres recents dans 
Tetude el la construction des barrages et 
des reservoirs situes sur des alluvions pro- 
fondes, sur des terrains karstiques oil des 
terrains difficiles.

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

Question 36 - Progres recents dans 
Tetude et la construction des barrages en 
terre et en enrochement.

Question 44 - Problemes poses par 
les barrages en remblai de type special.

Question 39 - Progres recents dans 
Tetude et la construction des barrages en 
beton.

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

Question 41 - Flow control and 
energy control during construction and 
after completion.

Question 38 - Supervision of dams 
and reservoirs in operation.

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

Question 32 - Securite des barrages 
du point de vue de la fondalion et stabilize 
des versants de la retenue.



or

XIII

Question 58 - Foundation treatment 
of seepage.

Question 59 - Rehabilitation of dam 
to ensure safety.

Question 48 - Problemes de raccor- 
dement dans les barrages.

Question 47 - The effects on dams 
and reservoirs of some environmental 
factors.

Question 45 - Leakage investigations 
and drainage of dams and their founda­
tions.

Question 46 - Preliminary planning 
of dam developments.

Question 52 - Safety of dams in 
operation.

Fourteenth Congress. Rio de Janeiro 
(Brazil), 1982:

Question 53 - Influence of geology 
and geotechnics on the design of dams.

Question 54 - Reservoir sedimenta­
tion and slope stability. Technical and 
environmental effects.

Question 47 - Les effets de quelques 
facteurs d’environnement sur les barrages 
el les retenues.

Question 45 - La recherche des fuites 
el le drainage des barrages et de leur fonda- 
tion.

Question 46 - Etudes preliminaires 
d'amenagements de barrages.

Treizieine Congres. New Delhi (Inde), 
1979:

Question 49 - Deterioration on rup­
tures de barrages.

Question 50 - Vidanges et evacua- 
teurs de crue de grande capacite.

Question 51 - Resistance des barrages 
aux tremblements de terre.

Quatorzieme Congres. Rio de Janeiro 
(Bresil), 1982:

Question 52 - Securite des barrages 
en service.

Question 55 - Materiaux et methodes 
de construction des barrages et batardeaux 
en remblaL

Quinzieme Congres. Lausanne (Suisse), 
1985 :

Question 56 - Auscultation des bar­
rages et de leurs fondations.

Thirteenth Congress. New Delhi (India), 
1979:

Fifteenth Congress. Lausanne (Switzer­
land), 1985:

Question 49 - Deterioration 
failures of dams.

Question 48 - Interface problems of 
dams.

Question 50 - Large capacity outlets 
and spillways.

Question 51 - Seismicity and aseismic 
design of dams.

Question 55 - Materials and cons­
truction methods for embankment dams 
and cofferdams.

Question 56 - Dam and foundation 
monitoring.

Question 57 - Concrete dams - an old 
problem always present: cracking; a new 
technology: rolled concrete (rollcrete).

Question 57 : Barrages en beton - un 
probleme ancien et toujours actuel: la fis- 
suration; une technique nouvelle : le beton 
compacts au rouleau.

Question 58 - Traitement des fonda­
tions en relation avec les infiltrations.

Question 59 - Mesures pour renfor- 
cer la securite des barrages en service.

Question 54 - Alluvionnement des 
retenues et stability de leurs versants. 
Consequences techniques et effets sur 
I’environnement.

Question 53 - Influence de la geolo­
gic et de la geotechnique sur la conception 
des barrages.
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XIV

Question 75 - Incidents and failures 
of darns.

Question 70 - Staged construction, 
raising or modification of dams.

Question 71 - Deterioration of spill­
ways and outlet works.

Question 66 - Dams 
foundations.

Question 67 - New developments for 
fill dams and fill cofferdams.

Question 64 - Environmental issues 
in dam projects.

Question 65 - Ageing of dams and 
remedial measures.

Question 75 - Accidents et ruptures 
de barrages.

Question 70 - Construction par etapes, 
surelevation on modification de barrages.

Question 71 - Deterioration des ou- 
vrages d'evacuation des barrages.

Dix-neuvieme Congres. Florence (Italie), 
1997:

Dix-huitieme Congres. Durban (Afrique 
du Sud), 1994:

Question 68 - Evaluation et renforce- 
ment de la securite des barrages en service.

Question 69 - Retenues en exploita­
tion : experience dans le domaine de I’envi- 
ronnement.

Question 65 - Vieillissement des bar­
rages et methodes de reparation.

Question 66 - Barrages 
tions difficiles.

Question 67 - Progres recents concer­
nant les barrages et batardeaux en remblai.

Question 64 - Les barrages et I’envi- 
ronnement.

Dix-septieme Congres. Vienne (Autriche).
1991 :

Seizienie Congres. San Francisco (Etats- 
Unis), 1988:

Question 60 - Retenues et environne- 
ment - Experiences de geslion et de mesure 
d’impact.

Question 61 - Barrages en remblai : 
organes d'etancheite autres (pie les noyaux 
en terre.

Question 72 - Methodes nouvelles de 
financement des projets de barrages.

Question 73 - Problemes particuliers 
relatifs aux barrages en terre.

Question 74 - Comportement 
retenues.

Sixteenth Congress. San Francisco (USA), 
1988:

Nineteenth Congress. Florence (Italy), 
1997:

Question 62 - New developments in 
the construction of concrete dams.

Question 63 - Design flood 
operational flood control.

Seventeenth Congress. Vienna (Austria). 
1991:

Question 72 - Innovative financing of 
projects involving dams.

Question 73 - Special problems with 
ear th fill dams.

Question 74 - Performance of reser­
voirs.

Question 62 - Progres recents dans la 
construction des barrages en beton.

Question 63 - Crue de projet et mai- 
trise des ernes apres mise en service du bar­
rage.

Question 60 - Reservoirs and the 
environment - Experience in management 
and monitoring.

Question 61 - Embankment dams: 
impervious elements other than clay cores.

sur fonda-

Eighteenth Congress. Durban (South
Africa), 1994:

Question 68 - Safety assessment and 
improvement of existing dams.

Question 69 - Environmental expe­
rience gained from reservoirs in operation.a

-1
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Montreal Montreal

aspects of

Twenty second Congress. Barcelona Barcelone
(Spain), 2006:

Question 88 - Barrages et hydroelectricite.Question 88 - Dams and hydropower.

XV

Question 89 - Management of siltation 
in existing and new reservoirs.

Question 77 - Benefits and concerns 
about dams.

Question 78 - Monitoring of dams 
and their foundations.

Question 81 - Economic evaluation 
of hydraulic projects including dams.

Question 82 - Ageing and rehabilita­
tion of concrete and masonry dams and 
appurtenant works.

Question 86 - Safety of earth-and 
rockfill dams.

Question 87 - Flood and drought 
evaluation and management.

Vingtieinc Congres. Beijing (Chine), 
2000 :

Question 77 - Bienfaits et preoccupa­
tions associes aux barrages.

Question 78 - Auscultation des bar­
rages et de leurs fondations.

Question 80 - Financement des pro­
jets hydrauliques comprenant des barrages.

Vingt-et-Unieme Congres.
(Canada), 2003:

Question 84 - Solutions techniques 
favorisant la reduction des delais et des 
coins de conception et de realisation des 
barrages.

Question 83 - Aspects sismiques rela- 
tifs aux barrages.

Vingt-deuxieme Congres.
(Espagne),2006:

Question 86 - Securite des barrages 
en terre et enrochement.

Vingt-troisienie Congres. Brasilia (Bresil), 
2009:

Question 89 - Gestion de la sedimenta­
tion des reservoirs existants ou nouveaux.

Twentieth Congress. Beijing (Chine), 
2000:

Twenty third Congress. Brasilia (Brazil), 
2009:

Question 82 - Vieillissement et reha­
bilitation des ouvrages en beton et en 
ma^onnerie : barrages et ouvrages associes.

Question 79 - Evacuateurs de crue 
vannes, autres organes d’evacuation 
controles, et surete des barrages.

Question 80 - Financing hydraulic 
projects including dams.

Question 83 - Seismic 
dams.

Question 79 - Gated spillways and 
other controlled release facilities and dam 
safety.

Question 76 - L'utilisation de I’ana- 
lyse des risques dans le processus de deci­
sion relatif a la surete des barrages et a leur 
gestion.

Question 87 - Evaluation et gestion 
des situations de ernes, ou des etiages dus 
aux secheresses.

Question 85 - Gestion des impacts en 
aval des barrages en service.

Question 76 - The use of risk analysis 
to support dam safety decisions and mana­
gement.

Question 85 - Management of the 
downstream impacts of dam operation.

Question 84 - Technical solutions to 
reduce lime and costs in dam design and 
construction.

Question 81 - Evaluation econo- 
mique des amenagements hydrauliques 
comprenant des barrages.

Twenty-first Congress.
(Canada), 2003:
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Upgrading of existing

Question 93 - Securite.Question 93 - Safety.

Question 94 - Flood discharge.

Question 95 - Ageing and upgrading.

XVI

Vingt-quatrieme Congres. Kyoto (Japon), 
2012 :

Question 92 - Environmental friendly 
techniques for dams and reservoirs.

Question 90 
dams.

Question 91 - Dam safety management.

Question 95 - Vieillissement et ameliora­
tions.

Question 92 - Techniques respectueuses 
de Tenvironnement pour les barrages et 
reservoirs.

Question 90 - Amelioration de barrages 
existants.

Question 91 - Securite des barrages.

Twenty fourth Congress. Kyoto (Japan), 
2012:

Question 94 - Evacuation des crues.



QUESTION 92

compensationand

3) Water quality and sediment issues.

QUESTION 93

SecuriteSafety

4) Specific risks for small dams.

XVII

2) Mitigation 
measures.

4) Sustainable management of dams 
and reservoirs.

2) Risks associated with human and 
organisational factors.

Environmental friendly techniques for 
dams and reservoirs

1) Environmental and social friendly 
planning, design and construction 
techniques for dams.

3) Legislation, regulatory concepts, 
guidelines and good practice.

I) Accidents and incidents in dams and 
reservoirs - Recent case studies.

QUESTIONS 
FOR THE 24,b CONGRESS

Techniques respectueuses de 1’environne- 
ment pour les barrages et reservoirs

1) Techniques respectueuses de 1’envi- 
ronnement et des aspects humains 
durant la planification, la conception 
et la construction des barrages.

2) Mesures d’attenuation et de compen­
sation.

3) Problemes lies a la qualite de 1'cau et 
a la sedimentation.

4) Gestion durable des barrages et 
reservoirs.

2) Risques associes aux causes organisa- 
tionnelles el humaines.

3) Legislation, regiementations, direc­
tives et bonnes pratiques.

4) Risques sp£cifiques aux petits bar­
rages.

1) Accidents et incidents de barrages et 
reservoirs - Etudes de cas recents.

5) Risques specifiques aux barrages 
de steriles, stations de pompage- 
turbinage, barrages ecreteurs de 
crues et tout autre barrage a vocation 
particulidre.

QUESTIONS 
POUR LE 24' CONGRES

The 78,h Executive Meeting of the 
International Commission on Large Dams, 
held in Hanoi (Vietnam), in May 2010 
selected the following four questions 
and question contents for the 24,h 
International Congress on Large Dams.

La 78' Reunion Executive de la 
Commission Internationale des Grands 
Barrages, qui s’est tenue a Hanoi (Vietnam) 
en mai 2010, a decide de choisir pour le 
24' Congres International des Grands 
Barrages les quatre questions suivantes, 
accompagndes de commentaires explicatifs.

5) Risks specific to tailing dams, 
pump-storage schemes, flood control 
structures and other special purpose 
dams.



Flood discharge

■1 QUESTION 95 I

Vieillissement et ameliorationsAgeing and upgrading

of dam

3) Decommissioning or upgrading? 3) Demantelement ou rehabilitation?

4) Upgrading for seismic safety.

XVIII

•Il

1) Risks associated with long-term 
behaviour of dam foundations.

3) Special risks from gates operation 
and floating debris.

2) Recent trends in spillway design and 
spillway upgrading.

1) Evaluation, revision and selection of 
extreme and design floods.

4) Amelioration pour le risque sis- 
mique.

2) Comportement a long terme des 
materiaux et des structures.

2) Tendances racemes dans les projets 
d'evacuateurs de crues et projets 
d'amelioration.

3) Risqucs lies au fonctionnement des 
equipements hydromecaniques et 
aux debris floltants.

1) Risques associes au comportement 
a long terme des fondations.

I) Evaluation, revision et selection des 
crues extremes et crues de projet.

■

■ i

4) Dissipation d’energie : deversoirs en 
escalier, bassins de dissipation et 
erosion aval.

j QUESTION 94 I------------------

Evacuation des crues s

4) Energy dissipation: stepped spillway, 
stilling basin and downstream 
erosion.

S?

■-

i
1
■I
i

a

K
®
M.-.

2) Long-term behaviour 
materials and structures.



Countries

13

160 13 173

Total

XIX

Australia 
Austria 
Belgium 
Bulgaria 
Canada 
China 
Czech Rep. 
France 
Iceland 
Indonesia 
Iran 
Italy 
Japan 
Morocco 
Mozambique 
Norway 
Poland 
Romania 
Russia 
Slovakia 
Slovenia 
South Africa 
Spain 
Sri Lanka 
Sweden 
Switzerland 
United States

27 countries 
Total

Congress 
Congres

Communi­
cations

Nbr 
of Communications

25
14
19
21
15
18
17
33
19
28
32
15
8

13
3

13

242
231
249
223
239
274
295
287
294
261
244
262
211
258
193
173

4
1
1
1
4
9
4

24
2
2
2
1

37
3
1
1
4
6
7
1
3

12
18
2
7

10
6

Number 
of countries (*) 

Nombre 
de pays (*) 

29 
34 
39 
38 
38 
42 
46 
38 
39 
41 
44 
40 
32 
42 
31 
27

Nbr 
of Papers

4
1
1
1
4
9
4

24
2
2
2
1

24
3
1
1
4
6
7
1
3

12
18
2
7

10
6

2) Recap table per Congresses/TflA/eaw recapitulatif par Congres
General
Papers 

Rapports
de svnthese

14
13
13
12
10
12
10

1) Number of Papers and Communications by alphabetical order of countries/ 
Nombre de Rapports et Communications par ordre alphabetique des pays

Individual 
Papers 

Rapports 
particidiers 

203 
204 
217 
190 
214 
244 
268 
254 
275 
233 
212 
247 
203 
245 
190 
160

Total of Papers 
& Communications

9,h - Istanbul (1967) 
10lh - Montreal (1970)
11, h - Madrid (1973)
12, h - Mexico (1976)
13, h -Delhi (1979) 
14lh - Rio (1982) 
15lh - Lausanne (1985) 
16lh - San Francisco (1988) 
17'h - Vienna (1991)
18, h - Durban (1994)
19, h - Florence (1997)
20, h - Beijing (2000) 
21th - Montreal (2003) 
22nd - Barcelona (2006)
23, h - Brasilia (2009)
24, h -Kyoto (2012)
(*) Number of countries which have submitted papers. 
(*) Nombre de pays ayant presente des rapports.
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QUESTION

XXII

Techniques respectueuses de 1’environnement 
pour les barrages et reservoirs

1) Techniques respectueuses de 1’environnement et des aspects 
humains durant ia planification, la conception el la construc­
tion des barrages.

2) Mesures d'attenuation et de compensation.
3) Problemes lids a la qualite de 1'eau et a la sedimentation.
4) Gestion durable des barrages et reservoirs.

Environmental friendly techniques for dams and reservoirs

1) Environmental and social friendly planning, design and 
construction techniques for dams.

2) Mitigation and compensation measures.
3) Water quality and sediment issues.
4) Sustainable management of dams and reservoirs.
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