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The focus of the Bulletin N. 94 was mainly addressed
on general concepts of the numerical modelling

Bulletin N. 122 made reference to the
critical review of the reliability level of
presently available mathematical
models adopted for the design and
safety assessment of dams.
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Benchmark-Workshops

Venue

Year

Themes

Bergamo

1991

1. The linear-elastic computation of a doubie cuirvature arch dam with its foundation under
self weight, hydrostatic load, thermal load.

2. The seismic response of an embankment dam under conditions of both low and medium
levels of seismic loadings.

Bergamo

1992

1. Seismic analysis of the Talvacchia dam.
2. Static analysis and dvnamic response of El Infiernillo embankment dam.

Paris

1994

Madrid

1996

1. Non-linear analysis of joint-sehaviour under thermal and hydrostatic loads for an arch
dam.

2. Evaluation of critical uniform temperature decrease for a cracked buttress dam
(2Danalysis).

3. Evaluation of pore pressure and settlements of an embankment dam under static loadings.
4. Dynamic analysis of an embankment dam under a strong earthquake.

1. Earthquake response of an arch daim-including the non-linear effects of contraction joint
opening.

2. Evaluation of stress intensity factor K1 along the tip of the crack in a buttress dam under
thermal gradient effects (3D analysis).

3. Steady-state and transient 2D unconfined seepage analysis for different types of earth
dams.

4. Effect of large foundation settlement on an embankment dam.

Denver

1999

1. Uplift pressure and stress analysis of an arciraam-and foundation.

2. Imminent failure flood level evaluation for a gravity dam with interface cirack
(rock/concrete) and varying uplift pressures.

3. Evaluation of the global factor of safety against failure of an embankment dam.
4. First filling of a rockfill dam: a case study.
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Venue

Salzburg

Year

Themes

2001

Bucarest

1. Evaluation of AAR (alkali-aggregatereaction) effects on the structural behaviour
of an arch dam: interpretation of the measured behaviour and foiecasting of the
future trend.

2. Prediction of upstream face deflection of a CFRD (concrete faced rockfill dam)
during its first impounding.

3. Interpretation of measurement results for the radial crest displacements of

Schlegeis dam

2003

1. Evaluation of ultimate strength of gravity dams wititcuived-shape-against sliding.
2. Thermal analysis of RCC (rolled compacted concrete) gravity dam.
3. Seepage through an earthfill dam-foundation system and piezometric level

PP -
I val iatiul .

Wuhan
(China)

2005

1. Evaluation of AAR reaction effects on tite behavieur-of-an Italian hollow gravity
dam.

2. Temperature field simulation and crack analysis of a RCC arch dam.
2 _Evaluation of the hehaviour and safety (static and dynamic) of a rockfill dam.

S.
Petersburg

2007

1. Analysis of the elastic benavior of-ar-arch-gravity dam.

2. Stress-strain state of high rock-fill dam with a central earth core at large
amplitude of operation water level changes in the upstream.

3. Advanced numerical modelling for dams.

Paris

2009

1. Initial strain and stress deveioprieintin-a-thin arch dam considering realistic
construction sequence.

2. Analysis of a concrete faced rockfill dam including concrete face loading and
deformation.

3. Stability of a dam abutment including seismic loading.
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THIRD IWRDD, VALENCIA, 2011
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THIRD IWRDD, VALENCIA, 2011
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1. Prepare recommendations on the role and
capabilities of numerical models to deal with
problems relevant to dams throughout their life cycle
(design, construction, operation, maintenance,
rehabilitation, etc.)

2. Organize Benchmark Workshops to compare
numerical models between one another and/or with
reference solution, including the dissemination and
publication of results
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3. Prepare recommendations on how
computational methods can be used to estimate
risks and account for uncertainties inherent to dams

4. Review and consolidate the “state of the art” on
new probabilistic approaches to traditionally
deterministic inputs and outcomes of numerical
modeling

5. Propose lines of research aiming at establishing
valid numerical models for the solution of dam
problems presently not amenable to reliable
numerical treatment
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COEFICIENTES DE SEGURIDAD-PROB. FALLO
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MODELOS DE RIESGO
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CALCULO-COMPUTACIONAL RIESGO
press

File #&nalysis Options Help

SlidingDr Undermining Total ~
1 The event tree has 6732 branches,
Probability I1 B9374439167e-006 IE.SQSE\BEBSSE-DDE 1.00894302267e-005 \r)
Risk (euros) [197.456076794 035, 71935336525 1136.20541332
Risk (lives) |0.0030195639025344 0.01429292637425  |0.01731839027713 Aceptar
BEE
A
prob AEP Failure mode Hov MaxiL Moment | PL QBr QRou SOp Tov Under =
1 IJ.I:I ID.D?50593616814 IIndermining 0.0 1195,41328446 day 11865 |20342,6315891 0.0 2 0.a 1
2 0.0 0.0750593616514 Undermining 0.0 119541323446  night 1186.5 29342.6315891 0.0 2 0.0 1
3 0.0 0.0750592616814 SlidingCr 0.0 119541328440  day 1186.5 |38422,20234652 0.0 2 0.a ]
4 0.0 0.0750592616814 SlidingDr 0.0 119541328446  night 11865 |38422,20234652 0.0 2 0.a ]
L 0.0 0.0750593616514 SlidingCr 0.0 119541328446 day 1186.5 |38422.2034652 0.0 2 0.0 u]
b 0.0 0.0750592616814 SlidingCr 0.0 119541323445  night 1186.5 |38422,20234652 0.0 2 0.a ]
T 0.0 0.0750593616514 SlidingDr 0.0 119541328445 day 1186,5 |38422,2034652 0.0 2 0.0 u]
8 0.0 0.0750593616814 SlidingCr 0.0 119541328446  night 1156.5 [38422.2034652 0.0 z2 0.0 u]
q 0.0 0.0750592616814 SlidingCr 0.0 1195,41328446 day 11865 |38422,2034652 0.0 2 0.a ]
10 0.0 0.0750593616514 SlidingCr 0.0 119541323446  night 1186.5 |38422.2034652 0.0 2 0.0 u]
11 0.0 0.0750592616814 SlidingCr 0.0 119541328440  day 1186.5 |38422,20234652 0.0 2 0.a ]
12 0.0 0.0750592616814 SlidingDr 0.0 119541328446  night 11865 |38422,20234652 0.0 2 0.a ]
13 0.0 0.03761587935389 LUndermining 0.0 1196.84952461  day 1186.5 31940790012 0.0 z2 0.0 1
14 0.0 0.0376187928289 |Undermining 0.0 1196.549524a1  night 1186.5 |31940,790012 0.0 2 0.a 1
15 0.0 0.03761879383289 SlidingDr 0.0 119684952461  day 1186,5 40671,3555328 0.0 2 0.0 u]
16 0.0 0.037615879353589 SlidingCr 0.0 1196.84952461 | night 1156.5 40671.3555328 0.0 z2 0.0 u]
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Tolerable Risk Guidelines INCERTIDUMBRE
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1.E-01 , ,
\ B Mas que un numero
T : B Toma de decisiones
con incertidumbre
3 N B Priorizar acciones
2 1o estructuralesy no
A estructurales
E R Diminishilll'|gju5tiﬁcation ti take . Entendimiento de Ias
Pl T NN responsabilidades
NN :
NN compartidas
1.E07 ; AN N
\
\
1.E-08 . : : . . N
] 1 10 100 1,000 10,000 100,000

Loss of Life, N Marsh 2003
20



COMITE_COMPUTACIONAL_ICOLD. Il JORNADA ANUAL DE INNOVACION Y TECNOLOGIA INTERNACIONAL EN PRESAS 21

Muchas Gracias

@ UNIVERSIDAD

@
POLITECNICA
DE VALENCIA PROF.DR. IGNACIO ESCUDER BUENO Z PresaS



