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Les informations, analyses et conclusions auxquelles cet ouvrage renvoie 
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QUESTION 85
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Management of the downstream impacts 
of dam operation

1) Water releases and safety procedures 
for downstream areas.

2) Warning systems.

3) Releases and environmental impacts 
downstream of dams.

4) Observed impacts on the environ­
ment and ecological systems.

NOTE:
The Question is exclusively related to 

impacts and risks during normal operation 
of dams which could include large flooding 
releases for the maintenance of down­
stream ecological systems.

Consequences of dam failures and of 
operation during extreme floods are not 
included in the Question.

Some aspects related to water quality 
such as problems of fish may be included.

Technical solutions to reduce time and 
costs in dam design and construction

5) Innovative approaches towards dam 
layout, implementation program and 
other provisions.

2) Innovative foundation design and 
treatment thus reducing uncertainty 
and contingencies.

3) Unconventional cross sections and 
use of materials in dams.

4) Savings in designing new spillways 
or upgrading existing ones.

QUESTIONS
FOR THE 22nd CONGRESS

Gestion des impacts en aval des barrages 
en service

Solutions techniques favorisant la reduc­
tion des dclais et des couts de concep­
tion et de realisation des barrages

1) Reduction des dclais et des couts de 
realisation par des solutions et des 
crileres de projet innovants de deri­
vation provisoire.

2) Innovations dans le domaine de 1’etude 
et du traitement des fondations redui- 
sant les incertitudes et les imprevus.

3) Nouvelles coupes-types et utilisations 
originales de materiaux pour barrages.

4) Gains dans la conception de nou- 
veaux evacuateurs et la mise aux 
normes des evacuateurs existants.

5) Approches innovantes pour 1’amdna- 
gement et la realisation des ouvrages 
et autres aspects.

QUESTIONS 
POUR LE 22 CONGRES

XVI

1) Time and cost reduction by innovati­
ve solutions and design criteria for 
river diversion.

The 72nd Executive Meeting of the 
International Commission on Large Dams, 
held in Seoul (Korea) in May 2004 selected 
the following four questions and question 
contents for the 22nd 
Congress on Large Dams.

1) Lachers d’eau et procedures de secu- 
rite en aval des barrages.

2) Dispositifs d’alerte.

3) Lachers et impacts environnemen- 
taux a 1’aval des barrages.

4) Impacts observes sur 1’environ- 
nement et les systemes ecologiques.

COMMENTAIRES:
Cette Question concerne exclusivement 

les impacts et les risques en exploitation 
normale, dont les importants lachers en 
crue pour le maintien des systdmes ecolo­
giques aval.

Les consequences de la rupture et de 
1’exploitation en periode de crue extreme 
sont exclues de la Question.

Les aspects lids a la qualitd de 1’eau 
(poissons,...) peuvent etre inclus.

La 72' Reunion Executive de la 
Commission Internationale des Grands 
Barrages, qui s’est tenue a Seoul (Coree) en 
mai 2004. a decidd de choisir pour le 
22' Congres International des Grands 
Barrages les quatre questions suivantes. 
accompagnees de commenlaires explicatifs.

] QUESTION 84 |-------------------------------------------



Safety of earth and rockfill dams

QUESTION 87

XVII

3) Flood and drought management by 
existing or new dams.

4) Various solutions for improving the 
hydrological and hydraulic safety of 
dams.

5) Prevention, detection, corrective 
measures related to seepage.

2) Flood and drought forecasting and 
contingency plans.

Evaluation ct gestion des situations de 
crues ou des etiages dus aux seche- 
resses

2) Maitrise et gestion des risques et 
crileres d'acceplabilite.

2) Risk assessment and criteria for 
acceptance.

3) Prevention, remedies, safety mea­
sures against overtopping by extreme 
floods, jammed gates, landslides, etc.

4) Breach formation, initiation and pro­
gression.

1) Dam safety classifications for levels 
of safety and regulations.

1) Evaluation and re-evaluation of 
floods and droughts for large or small 
catchment areas. Influence of clima­
tic changes. Review of criteria for 
design or upgrading of dams and 
spillways.

1) Classification des niveaux de securi­
ty el regiementations.

2) Prevision des crues et des etiages 
dus aux secheresses et consignes 
associees.

1) Evaluation et reevaluation des 
crues ou des etiages dus aux seche­
resses des grands et petits bassins 
versants. Influence des changements 
climatiques. Reevaluation des en­
tires de conception ou de rehabili­
tation des barrages et des evacua- 
teurs.

3) Utilisation des barrages pour la 
gestion des situations de crues ou 
de secheresses.

5) Prevention, detection des infiltra­
tions et mesures correctives.

Flood and drought evaluation and mana­
gement

1 QUESTION 86 |------------------------------------------

Securite des barrages en terre et enroche- 
ment

4) Processus de formation d'une 
breche : initiation et developpement.

3) Prevention, solutions, mesures de 
securite lors des surverses dues aux 
crues extremes, a la defaillance des 
vannes, aux glissements de 
terrain....

4) Solutions pour I'amelioration de 
la securite hydrologique et 
hydraulique des barrages.



Countries

1

13

Total

4
1

Congress 
Congres

Nbr of 
Communications

Communi­
cations

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

13

Total nbr of 
countries

1
1
1
I
I
1
I
1
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

42

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

4
11
5
1
1

245

11
2
9
3
12
3 
3 
4
3 
I

20
6
1
9
19
5
18

1
8
2
1
2
2
4
6
4
5
2
2
4

25
3 
9

11

Nbr of 
Papers

Number 
of countries (*) 

Nombre 
de nays (*) 

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

General
Papers 

Rapports 
de synthese

14
13
13
12
10
12
10

(*j Nombre de pays ayant presente des rapports.

XVIII

9th - Istanbul (1967) 
10th - Montreal (1970) 
11th - Madrid (1973) 
12th - Mexico (1976) 
13th - Delhi (1979) 
14th - Rio (1982) 
15th - Lausanne (1985) 
16th - San Francisco (1988) 
17th - Vienna (1991) 
18th - Durban (1994) 
19th - Florence (1997) 
20th - Beijing (2000) 
21st - Montreal (2003) 
22nd - Barcelona (2006)
(♦) Number of countries which have submitted papers.

Australia 
Belgium 
Brazil 
Bulgaria 
Canada 
Chile 
China 
Colombia 
Cyprus 
Czech Rep 
Egypt 
Finland 
France 
Germany 
Iceland 
India 
Iran 
Italy 
Japan 
Mexico 
Morocco 
New Zealand 
Nigeria 
Norway 
Pakistan 
Poland 
Portugal 
Romania 
Russia
Serbia & Montenegro 
Slovenia 
South Africa 
Spain 
Sri Lanka 
Sweden 
Switzerland 
Turkey
United Kingdom 
United States 
Venezuela 
Vietnam 
Zimbabwe
42 countries - Total

1) Recap table of numbers of Papers and Communications by alphabetical order of countries/ 
Tableau recapitulatif du nombre de Rapports et Communications par ordre alphabetique despays

Total of Papers
& Communicat.

1
12
2
9
3
12
3
3
4
3
1

20
6
1
9

23
6

23
I
8
2
1
2
2
4
6
4
5
2
2
4

25
3
9

11
1
4
11
5
1
1

258
(*) Without documents out of deadline / Documents remis posterieurement a la date limite 
non compris.

2) Recap table per Congresses/Taft/eazz recapitulatif par Congres

Individual 
Papers 

Rapports 
particuliers

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



CM

ro m CM
CM CM

CO 
tn <n

S3s?

CM 
tnN

cn 
»n

O'

s

s 
(2

00
00
r~’ o cm 

Tt- in in co 
CO MO O' r-^ 

in vf co

»n 
in

s 
£

£ 
£ 
8

\O 
co

in

CM
MD 
CM

00

6

m 
oo

o

So
6

'■O
00

6

09

CM

I

\O 
CM
>n
CM

o o -t
M- r- ci

cn 
CM 
cm’ 
CM

55 
s

§
I

■§

i
i
i

sat
a a s

2
2

I
5 

1 
s s 
g a
s 
© I
I 
>J 

I s 
i 
.2
c 
o

s 
fX

eo 
s 

’S
E 
E 

(O 

"e «
W5 

CU 
ex

X 
‘o 

2 
<u

X) 
E
Z

-O'O-O' CO \O
CM

r, - x c-i - ci ci -r 
CM

o'l 
11 
Z =
S §

!•= 
o s

S
$
3
5’ 
s'-. 
s'0 
s
8

pg

5

3”.?
°'?

9

t 2

'< 2 2
S

R
a a 2 
a"£ <
s

cK»n
co’

O' <o
. -00 CM

'st c- in
“ g 00.00 ^

cn ^r
£00 CM

S’

ss 
_.S3 

Sa8ifi
3 8

5
°’ 2

00 O\ CM -CM 
t< m vt >n in 

co’ cm’ 
cn

s

cm cm O' tn cm <n <n

"c
«J « o* >»
1|= l-S u /i 3^--§ 8 h M c.§i^ns| =
1^1 OOlhgg

XIX

s-
a

O> _P! 9

~ s 9
8
a



vo
CM

2

O'
CO£ 3

—< o 
CO CM

co CM 
CO

co
CM

7

£
1

XX

I 
H

o

00

6

IZi 
co
o

£
6

i

i

I 
■s 

i 
ii 
1 
s-

co 
I/O 
CM

I

§

M" '
— CM

00

a

(2
CZJ
<D

C

8 
3

t 
S. 

I 
i 
I i
> I 
I 
I 
i
*5 

i

2
2'OS". 

o

Ch

8

~-3S
“8~

O'"

•n
O' .
O -j- 

. r- \o .
CO

_g'l 
El

II I' 
l-i

CO
CM

.. C"
cm co r- 
CM .

». O'

CM

O 'O
CO CM

O<
1/0

£ 8 <= 2 
oo Tt

s
s

SP
£> 0 ,5 a, - S

a" :-s

s

co
CO

cm'
co

O'r- uo o'
co
c<
CM

CO
CM

c
Q

o q 3 o 2. c> o- -E 5 5 s c a V =

Eo
•O w

■u

,- I ^2 551 E I



i'

PAPERS ON Q 84
RAPPORTS SUR LA Q 84



QUESTION

XXIIi

2) Innovations dans le domaine de 1’etude et du traitement des 
fondations reduisant les incertitudes et les imprevus.

3) Nouvelles coupes-types et utilisations originales de materiaux 
pour barrages.

4) Gains dans la conception de nouveaux 6vacuateurs et la mise 
aux normes des evacuateurs existants.

5) Approches innovantes pour l’am6nagement et la realisation 
des ouvrages, et autres aspects.

2) Innovative foundation design and treatment thus reducing 
uncertainty and contingencies.

3) Unconventional cross sections and use of materials in dams.

4) Savings in designing new spillways or upgrading existing ones.

5) Innovative approaches towards dam layout, implementation 
program and other provisions.

Solutions techniques favorisant la reduction des delais et 
des couts de conception et de realisation des barrages

1) Reduction des delais et des couts de realisation par des solu­
tions et des criteres de projet innovants de derivation provi- 
soire.

1) Time and cost reduction by innovative solutions and design 
criteria for river diversion.

Technical solutions to reduce time and costs in dam design 
and construction
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This paper discusses two strategies that can be applied in the design and 
construction of embankment dams. Elimination of large temporary works for river 
diversion can yield major economies and possible reduction of the construction 
period can result in further substantial savings. It cannot be claimed that these 
approaches are innovative or even original, it is believed, however that they are 
not widely adopted and this opportunity is taken to emphasize their efficiency. 
Case studies are presented of several applications of these methods in 
Zimbabwe over recent years.

River diversion involving the provision of temporary works for the safe 
passage of flood flows can constitute a large proportion of the construction period 
and of the cost of a dam project. By their nature, embankment dams are more 
susceptible to the problems. Some economies can often be realized by 
combining the necessary diversion works with final features of the dam, such as 
the permanent outlets. In general however, temporary diversion works entail a

n Deversement du dibit de derivation provisoire sur les barrages en remblai 
partiellement acheves.


