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River widening (retention basin) + Open sediment check dam

Jenbach (Germany)
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source: Hunzinger (1995) Piton & Recking (2016)

Retention volume & slope reduction Obstruction = sediment retention
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Insufficient retention: risk at floods Too much retention: channel incision

Fully le 16.10.2000, 2 10h30
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ahéne at'kSi (Switzerland)

Sediment flushing of tras
lunwanted!

source: Theophilus (2013)
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Simplified representation, according to Zollinger (1983), Piton

& Recking (2016) and Schwindt et al. (2017¢, under revision)
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the retention basin
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* Hydraulic requirements

—
> Dy, of upstream T ¢\ 0.
bed surface layer | KRR

* Trapezoidal shape (132 datasets), slope oriented at downstream reaches (experiments: 5.5 %)

« Bankfull discharge Q. > morphologically effective, dominant discharge (Wolman & Miller,
1960) — S

Py Wi SERS

« Verification of the discharge & bed load transport capacity
of downstream bottlenecks (bridges)

P> Smart & Jaeggi (1983) for bed load transport capacity
=P apply Dy, of “travelling bed load” (Piton&Recking 2017)

Rhéne flood in 2000 (Switzerland, source:
LCH, 2000)
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. Hydraulic control : 5 .
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| Problem:

Unwanted sediment flushing! Uncertainties in grain sizes!

I http://lch.epfl.ch sebastian.schwindt@epfl.ch 8

[l_}(‘l L POLYTECHINIQUE
FEDERALE DE TAUSANNE




g (CMOoM

Updating the concept for sediment trap
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 Combination of barriers (e etal 2017, under revien)
« screen with vertical bars for mechanical control S e
« open sediment check dams (flow constriction) for hydraulic control
a)Small flood 7 ——b)Big flood & intense bed load

Overflow secton - - —— Overflow section -

Characteristic grain size
of travelling bed load
(Piton&Recking 2017)

source: Schwindt et al. (2017¢)
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« Comparison of deposition control barriers:
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(hydraulic overflown barrier (hydraulic ~ overflown barrier + bar screen
deposition control only) deposition control only) (combined controls)

* Steady-state experiments: Qi = 9-9 Is + Q, (Smart&Jaeggi) \/
« Application of a standardised Hydrograph (2 repetitive runs)
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Measuring devices —
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» Qutflowing discharge:

=> Mminute-wise | .

* Sediment deposit pattern - » “ -
== continuously from the top (GoPro)

= at the end of every experimental run

=>motion sensing camera (type:
Microsoft Kinect V2)

|
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Overflown hydraulic barrier
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Results (2) ... According to Schwindt et al. (2017d)
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Combined (mech. + hyd.) barrier
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se study.
Drance, upstream of Martigny (Valais, Switzerland) = R

—> Optimization of a filter check dam
- 1:42 scaled Froude model
—> Test of a flood hydrograph + sediment supply

TR S
Adapted from LCH

[
|» Literature: Mechanical clogging impossible

| reduction of the sensitivity with respect to De,

!(Pﬂ! http://Ich.epfl.ch sebastian.schwindt@epfl.ch 15

I
| |
« Orifice for | |
hydrau oly: | : when the clearance is > 2.0-Dg, |
sediment L1, : . AT : |
"% flushing 7 Combm.ed barrier: cloggmg s still possible for,
224 (falling limb) | the vertical clearance height of 2.6-Dg, ! |
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* Guiding channel allows for sediment transfer up to its bankfull discharge

« Combined deposition crontrol barrier:

 The backwater of the hydraulic control orifice reduces the sensitivity of the
mechanical retention devices (e.g., bar screens) with respect to the expected
characteristic grain diameter;

 The mechanical control in terms of a bar screen prevents unwanted sediment
flushing;

Scientific papers:
« Schwindt S., Franca M.J. & Schleiss, A.J. (2017c): Analysis of
sediment deposition control measures in steep rough channels,
Geomorphology, (under review).

 Schwindt S., Franca M.J. & Schleiss, A.J. (2017d): Experimental
Concept Study of partially permeable Sediment Traps (under review).
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