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Wave case #4 ) .
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Global Scour ) .

Device acts as one compound obstruction




Global Scour (cont.) ) .,

2 <D <10
A = 150
D/X ~ 0(0.01)

D/X > O(0.1), Large-pile
D/)\ < O(O ]_)7 Slender_pﬂe (separated flow)

—

Device as a whole acts a
“slender-pile”




Global Scour — “slender pile” ) .

Max orbital velocity Wave period

D(mm) DID 610

1
9
HHER D
.1

max scour

oW
o -
 gllobey scour reglon) ,

20 ®
28

3|, | \
40 | o

g% : : Characteristic dimension
100 | o 3
141 A |

1 hd il

char. dim.

0.01¢

0'001 P i " e Add —
1 10 100 1000 g~ ' 00(Steady current)

Figure 3.36: Equilibrium scour depth. Square pile. Live bed (f > f..). Sumer et
al. (1993).

finite height of M3

Global scour should be device further reduces
. . . . global scour likelihood
negligible in this regime



Global Scour — “large pile” 2.
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Figure 6.21: Maximum scour depth at the periphery of the pile base. Live bed.
Sumer and Fredsge (2001).
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Local Scour ) ez

Analyze cross members using
empirical relations for subsea pipes




Local scour
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Figure 2.23: Equilibrium scour depth. Wave. Live bed (8 > 8.). Sumer and
Fredsse (1990).
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Proposed process

Confirm scour extents

A N

Scour protection mattress

Correlate CFD and empirical analysis
Deform CFD seabed based on scaled shear stress map

— Concrete blocs
— Filter fabric
Gravel

_A

a) Block mattress

Cell mattress
Mesh baskets filled
with_sand or gravel

b) Cell mattress

Tapered, hexagonal segments
filled with concrete

c] Concrete matiress

d) Mattress comprising lines of buoyant
artificial sca weeds

) Reior

CFD and empirical analysis to predict shear stress and scour respectively
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