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Introduction IWW

» Sand loss during bed load measurements

WHY?

Objective: Complete bed load data
Bed load sampler bags consist of mesh net
— sediment smaller than meshes can pass

— UNDERESTIMATION
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= Scientific objective:

— Quantify the sand loss during bed load measurements

— ldentify influencing parameters

(Mesh size? Filling degree? Coarse gravel content? Sand content?)

= Bed load measurement: 1) Sampler remains on river bed
2) Sampler is pulled back to ship
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Bed load ) river bed tests

=)

lift up tests
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Bed Tests — Method Iww

= Experimental setup:

% manual sediment feed
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= duration on bed: 300 s
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Bed Tests — Method |ww _J

= Tilting flume in the laboratory of the IIWW

= Slope: 0.05 %
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Bed Tests — Method IWW
o Capacity of

= Parameter Variations

Added mass 2.5kg 7.5kg 12.5Kkg

Sand content 20% 40% 60% 80 %

Coarse gravel content 10% 40 %

(16 — 32 mm)

Mesh size 0.5mMm 1.4 mm

N J
Y

80 experiments
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Bed tests — Results Iww

= Calculation of loss:
difference between added sediment and content after measuring

= Mesh size 0.5 mm: average loss = 23 %

multivariate linear regression:

SL,.y = 38.0-0.18 SC - 0.27 FD

SL : Sand loss
SC : Sand content, afterwards

FD : Filling degree, afterwards
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Bed tests — Results Iww

= Calculation of loss:
difference between added sediment and content after measuring

= Mesh size 1.4 mm: average loss = 50 %

multivariate Imear regression:

Sy, = 62.9 - 0.12 SC-030FD

SL : Sand loss
SC : Sand content, afterwarc

-L

S

FD : Filling degree afterwards
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Lift-up — Method IWW

= Lift-up tests simulate the pulling back to ship

Sampler is in the water body, duration: 30 s

Sampler is already filled
A

7
net 0.25 mm
flow E - s /
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jrhollow box h =100 mm
" 910 mm -

320 mm
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Lift-up — Method |ww _]

= Tilting flume in the laboratory of the IIWW

= Slope: 0.05 %
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Lift-up — Method lWW
o Capacity of

= Parameter Variations

Added mass 2.5kg 7.5kg 12.5Kkg

Sand content 20% 40% 60% 80%

Coarse gravel content 10% 40 %

(16 — 32 mm)

Mesh size 0.5mm 1.4 mm

N J
Y

66 experiments
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Lift-up — Results
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Calculation of loss:

difference between added sediment and content after measuring

= Mesh size 0.5 mm: average loss = 3 %

multivariate linear regression:

SLlift up = 74 - 005 SC - O

SL : Sand loss
SC : Sand content, afterward

.05 FD

S

FD : Filling deg[ee, afterward

S
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Lift-up — Results IWW

= Calculation of loss:
difference between added sediment and content after measuring

= Mesh size 1.4 mm: average loss = 16 %

multivariate linear regression:

SL up = 19.8 - 0.12 FD

SL : Sand loss
SC : Sand content, afterwards

FD : Filling degree, afterwards
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Combination — Results IWw

I s o

. . ——) I_l/ Iw. . .'.

= Sand loss during complete measurements:
SL=1—-(1-SLyy) - (1- SLIift-up)

SL : Sand loss during entire measurement [-]
SL,.qy :Sand loss during measurement on river bed [-]
SLjyp - Sand loss during lift-up [-]

= Application: correction of bed-load data
.- German River Rhine: 1.5 - 3.1 times more sand transported as bed load
14
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Conclusion IWwW

= Sand loss increases with increasing mesh size
» Sand passes big mesh easier

Sand loss decreases with increasing filling degree
» Sand hides in spaces of other particles

Sand loss decreases with increasing sand content
» Mesh of sampler bag clogs

Sand loss is higher during measurement on river bed than
during lift-up process

» Sand hides in spaces of other particles
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Thank you IWW

= Federal Institute of Hydrology, Referat M3:

B. Astor, N. Gehres, G. Hillebrand, S. Vollmer
= J. Judt (Bachelor Thesis)
= Student research assistants:

L. Staggenborg and others

... for your attention
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Delft-Nile-Sampler DNS (NL) W UNIVERSITY

= Additional tests with modified DNS: mesh size 1.4 mm
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Maximum lost IWW

= How much sand could possibly pass the mesh net?

0.5 mm
1.4 mm
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o
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percent finer [%]
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particle diameter [mm]
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Combination — Results IWW
A
Bedload  mmp Sampling ) Lift-up
= Example — calculate sand loss
100 % -50 % -20 %
1,000 g 500 g 400 g
remains in sampler
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