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@ Core failure could be structural
and sudden
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@ Large chunks




Hans Strydom cofferdam (failed 1977)
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Hans Strydom cc
The core overturned —
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Hans Strydom cc

The core overturned —
1 h 25 min+ 20 min
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Hans Strydom cc

The core overturned |

1 h 25 min + 20 min
Large chunks
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Odendaal and Van Zyl 1979



Tous dam
(failed 1982)













noise like a explosion
large chunks




noise like a explosion
large chunks

lower part of the core *
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It is good to have a guidance to follow..

nio Mingote, 2008; Ed. Planeta

olo; Author: Anto
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...unless there is somethig wrong with the guidance...
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Hombre solo; Author: Antonio Mingote, 2008; Ed. Planeta
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Overflow
discharge
for complete
saturation
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Overflow
discharge
for complete
saturation
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Cuasi-hydrostatic pore pressure and mass sliding
should be expected
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@ Rockfill dams are different
@ Once upon a time...

@ Overflow for saturation is not negligible

@ Cuasi-hydrostatic pore pressure and mass sliding
should be expected

@ Safety factor against mass sliding can be estimated



Rockfill failure
is gradual,
but fast

R M’&'w&l;,;

Hombre solo; Author: Antonio Mingote, 2008; Ed. Planeta
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Rockfill failure
dual,
but fast
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Piezoelectric
Probe 2

Piezoelectric
Probe 1
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Mass sliding prevails for usual steep slopes

Particle dragging prevails for gentle slopes



Failure develops from the dam toe to the crest

Rockfill
i=av+bv
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Degree of advance of failure: B/L



The “failure path” describes the process of failure
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The “failure path” describes the process of failure

B/L (m) (1,1)
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Randomness plays a role in the process
but it is minor regarding the “failure discharge”
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Slope plays a predominant role in the failure process
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Failure discharge can be estimated at testing size

Mean unit failure discharge
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What happens for real size dams?
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What about anisotropy?
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Anisotropy might lead to an early failure
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@ Rockfill dams are different
@ Once upon a time...

Rockfill failure is gradual, but fast

Dam slope determines
the prevailing failure mechanism

Failure discharge can be estimated (at testing size)

@Anisotropy might shorten the failure time,
and discharge



Core failure
could be structural,
and sudden










Core fails with an overflow
quite similar to rockfill failure discharge



s it posible to model the structural failure
of the core in a “simple” way?
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Mass sliding
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Plastic overturning
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Thick core
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FAILURE PLANE
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Failure mechanism: overturning




Thin core

N Test 18-23%

" Model 19 %

FAILURE PLANE
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Failure mechanism: overturning




Thin core
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@ Rockfill dams are different
@ Once upon a time...

Rockfill failure is gradual, but fast

/ @
@ Core failure could be structural and sudden

@ Overflow discharge for rockfill failure
and core failure are quite similar

@ Structural failure implies

a specially destructive failure hydrograph

@ Modeling the structural failure is compulsory
for estimating the flood plain



Hombre solo; Author: Antonio Mingote, 2008; Ed. Planeta
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Dam owner trying to make a decision
about a rockfill dam...

Hombre solo; Author: Antonio Mingote, 2008; Ed. Planeta



Hombre solo; Author: Antonio Mingote, 2008; Ed. Planeta

Rockfill dams are different...
...and require a specific new tool
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Ebro river basin; Spain
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#’7 Obra de Toma existente en la Acequia de Sora e inicio del canal de hormigén)

inal del canal de hormigén e inicio del canal de escollera)
R O &

Zona prevista para los ensayos
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CANAL DE ESCOLLERA EXISTENTE

RAMPA DE ACCESO (pte. 10 %)

'“«1///{/_”_'!-—-—-’!
== —
; e ‘_.;-_;—_r———-‘
= \ EXPLANADA DE TRABAJO (775 m2
SUMINISTROS (517 m KMNEAS BT Y AGUA) ( )

/ CANAL DE/ESCOLLERA REMODELADO (77 m)

7










=9)
=7,
6=
=5
4=
=3
25

5l

=
8:










S D L - oA I -,
: o,
o

B S s
Y ITTIrwvrywe













L0










