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Objectives

The current research at LWI focuses on developing reliable design tools
for coastal structures made of GSC with a focus on hydraulic stability
formulae.

The main objective of this specific study is to investigate the effects of
the sand fill ratio, the type of geotextile material (friction between
GSCs) and inclined placement of the GSC on the hydraulic stability
of submerged and low-crested GSC-structure.
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Laboratory experiments : wave flume tests

Wave flume tests to study the influence of sand fill ratio, type of geotextile
material, and inclined placement on the hydraulic stability of
submerged and low-crested GSC-structures.

Wave flume : 90m x 2m x 1.2m
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Model setup — hydraulic stability tests in the 2m wide wave flume of LWI

Technische
£ Universitit 2013, Feb 26 | D. T. Dassanayake & H. Oumeraci | Hydraulic Stabilty of GSCs | 9. FZK-Kolloquium | Slide 4

'~ Braunschweig W/ II'|/ | /
c =




New hydraulic stability curves

Stability Number (Ns)
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Numerical simulations

m Partially combined CFD and CSD models of the hydraulic
stability of GSC-structures [COBRAS-UC / UDEC 5.0]
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Validation of the CFD model [COBRAS-UC]
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An example numerical simulation: CFD + CSD models

video frames from high-speed |pressure distribution around GSC- | displacement of crest
video camera (speed = 50 fps) |structures (COBRAS-UC results) |GSCs (UDEC results)
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Concluding remarks

m New hydraulic stability curves were developed based on the experimental results.

m 100% filled GSCs show higher hydraulic stability compared to 80% filled GSCs.

m Inclined placement and geotextile materials with high friction properties enhance
the hydraulic stability as well as slow down the damage progress.

m Results from COBRAS - UDEC modelling system show a relatively good
agreement with the experimental data.

However,

m This system has serious limitations because of the 2D simplification of a truly
3D-problem.

m Therefore, one of the future research tasks is to extend the COBRAS - UDEC to a
coupled 3D-model system.

1Ly

e

»O'«
=)
H
]
v .

o,
¢ Technische
%E Universitit 2013, Feb 26 | D. T. Dassanayake & H. Oumeraci | Hydraulic Stabilty of GSCs | 9. FZK-Kolloguium | Slide 9 > o =
By 3 ”44;5’ Braunschweig 41/ /

¥, "
¢ﬁ\"sl‘,‘.ﬂ'-




Outlook: computational tool for the designh of GSC-structures

B G5C Graphic_Submerged Slope |5_i|

Design of GSC Structure

Sand density, pgsc= 190 Kg/m®
Friction between GSCs, =| o7

Water density, p,= 1030 | Kg/m?

Wave height, H=| ¢ |m
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The required Length is =8.9473
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Different model configurations and test series:

(a). nonwoven, , A @ Rc =+0.10m ~-0.25m NWS0H Series
80% filled, . " ‘. {. ‘» '4 o B v‘!,! - i ; ‘(‘%—j&
horizontal GSCs: r ‘r _r e j_ﬂ: '/ é %ms:} o f_,iC
NWSO0H series " . ' —_— | g » osom 45T
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