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Introduction

Common:
 Stable supporting grain structure

« Small particles moving
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Introduction

» Treading grains as spheres
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Motivation

 SILVEIRA 1965:

Diameter of void
in dense packing
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Motivation

« MUCKENTHALER 1989:

Model for loose packing
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Motivation

Silt Sand Gravel
Fine c
fine medium coarse fine medium coarse fine medium coarse
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Particle Size Distribution
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Calculate Number of Grains
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Calculate Probability for each void size
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Motivation

* Void Size Distribution
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Objective: Geometrical criterion to determine biggest erodible grain.
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Motivation

,LExternal Stabilty”
(Filter Problems)

Percentage in Mass/Volume [%]

logd

LInternal stability”

Percentage in Mass/Volume [%0]

logd
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Prolix

Software tool to handle all calculations
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Prolix

J Figure 1: ProLix ¥3.0 - FO1

Prolix

Unit of hydraulic engineering £ Leopald Franzens university of Innshruck

l Import from Excel l

l Use last data l

» Matlab-Script files

 Graphical User interface

« Modular => expendable
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Prolix

Data-Import:

A B C D

1 | Bezeichnung | Klasse

2 Sieb-J_ | Sieb-J, Sieb-&__

3

4 Boden 1 Filter 0 100

5 Boden 2 Basis 0 100

J |Figure 2: ProLix V3.0 - FOB =3 Select Excel file

Suchen in: |B Test_Data ﬂ |=_-=F -
B Druckzelle

Prolix
- @_]Druckzelle_Backup

Unit of hydraulic engineering / Leopold Franzens university of Innsbruck

Select Excel file

Select sheet:

Worktest b

Worktest D ateiname: |
Leer D ateityp: |"_ng ﬂ Ahbrechen

‘ Back H Continue ‘
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Prolix

Main-Menu:

) Figure 2: ProLix V1.0 - F02 FE&

Prolix

Unit of hydraulic engineering f Leopold Franzens university of Innsbruck

Check internal stahility

Check external stahility

Additional tools

Irport new data Exit

* One temporary file for all Script-files
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Prolix

Basic Functions:

Additional tools

Choose soil sample for calculation.

Sand 0-3 -|

Sail sample:

Plat cure “ Create Pdf " Export d_char l

Check porosity

]

) Figure 2: ProLix ¥3.0 - RO9

Grain size distribution

Soil: Schotter (/64

) Figure 2: ProLix V3.0 - R13
Proposal for porosity

According to BEYER 1069
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Prolix

Filter criteria:

J Figure 1: ProLix ¥1.0 - FO4

External stability

Choose soil sample for basis and filter material.

Basis material: |Kies 0-32 j
Filter material: Schotter 4-8
Schotter 4-8
Criteria:
Kies 4-16
TERZAGHI “ USER “ Pore model

USDA

 Validate the results of the pore-model
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Prolix

e (Classification

e Evaluation chart

» Figure 2: ProLix ¥3.0 - R12

Facternal stability - eriteria of USDA

Basis: Sand 0-3
Filter: Kies 4-16
Classification: UNSTABLE. PSD out of recommendet area!
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Prolix

Internal stability:

J Figure 1: ProLix ¥1.0 - FO3

Internal stability

Choose soil sample for calculation.

Soil sample: ‘Schotter 0-64 |

Criteria:

‘ BUREMKOWA, KEMMEY/LAL WANFELL ‘
Pore rrodel

Back Exit
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Prolix

) Figure 2: ProLix ¥3.0 - R01

Internal stability - eriteria of BURENKOVA

Soil: Schotter 0-64 )
Classification: STABLE (ZONE II)
Size of largest erodible soil particle: 0.06 < 4 < 0.21 [1mm|

o

¥ = dog / deig

B = donfths

) Figure 2

Internal stability - eriteria of WAN & FELL

: ProLix ¥3.0 - RO3

J Figure 2: ProlLix

Soil: Kies 0-32

Classification: see table

KENNEY and LAU

Likelyhood of internal instability

BURENKOVA

H<F F<H<13F | 13.F<H
Lilely - Neutral - E
b= 076 - og(he) +1 Very unlikely
Vory likely Likely

B 076 log(h*) +1 Unlikely

Very unlikely -
Unlikely

Very inlikely

Internal stability - criteria of KENNEY & LAU

Soil: Schotter 0-64

assification:

H, mass fraction between D and 4D

UNSTABLE (i1 = 7)

0 02 0.4 o0& 0s

F. mass fraction smaller than
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Prolix

Void size distribution

J Figure 2: ProLix V1.0 - FO6

Void size distribution

Unit of hydraulic engineering ¢ Leopold Franzens university of Innshruck

Plat results ) Figure 1: ProLix ¥3.0 - R06
Create Pdf
Particle- and void size distribution

Export ved

Basis: Kies 0-32

Filter: Kies 4-16

\
hain menu H Exit I“ I
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Prolix

Void size distribution

J Figure 2: ProLix V1.0 - FO6

Void size distribution

Unit of hydraulic engineering ¢ Leopold Franzens university of Innshruck

Plat results

Create Pdf

Export ved

hain menu H Exit
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Conclusions

Limitations of pore-model:

« Shape of grains

« Range of diameters
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Conclusions

* Further work on pore-model is needed

* Experimental data to calibrate the model

* Prolix-Software => Tool for standard calculations

 (Good starting point for further develpoment
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