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Abstract 2047177

An underwater soil retention and reinforcement
structure comprises a sequence of synthetic buoyant
fronds arranged side-by-side to form a frond line. The
frond line 1s folded back and forth to form an array of
fronds, and the successive folded sections of the frond
line have aligned openings threaded by at least one
anchor line for anchoring the array to the soil bed.
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Une of the most effective metnods or Preventing erosion of
the river or sea bed aroung underwater structures is by
dnchoring an array or mat of Synthetic buoyant fronds close
L0 the structure. The fronds exert a viscous drag which
reduces the velocity of the fines (so11l particles) in
underwater currents to a point where the particles are

deposited, and the deposited particles then accumulate to
form a permanent consolidated sandbank.

The‘array 0f fronds generally consists of lines of fronds
arranged 1n a predetermined pattern and interconnected by

Ilexible ties, or the fronds may be secured individually or
ln bunches to a matting.

In either case, the difficulties of manufacturing the array
ln a simple but cost-effective manner, combined with the
difficulties of deploying -the array on the river or sea

bed', have prevented the potential of the method being fully
exploited.

sea bed, and which is simple to produce on a commercial

scale. Ideally, the method of deploying the structure
should lend itself to automation.

arranged side-by-side to form a frond line, the line being
folded back and forth to form an array of fronds, and the
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openings threaded by at least one anchor line for anchoring
the array to the soil bed. In this manner, a curtain of
fronds is presented to the so1l particles in almost every
direction, and the pitch or spacing between the successive
folded sections is infinitely variable from a virtual solid
LO whatever pitch or spacing 1is required.

In a preferred embodiment, the structure comprises a fan-
folded continuous sheet with vertical slits forming the
individual fronds. The folded sheet is initially packed in
a. box-like dispenser with the folded sections in a tightly

bunched compact state. As the anchor line js wlithdrawn
from the dispenser, the sections are spread apart.

In this manner, the density of fronds in the structure can
be regulated simply :by controlling the pitch of the folded

sections. Moreover, since the frond Yine is”a continuous

folded structure, manufacture of a complete ‘array of fronds

1ls greatly simplified. A change in frond height is
obta;ned merely by changing the width of ‘the sheet.

base section of the sheet.

One particular example of the invention will now be

descrlbed with reference to the accompanying drawings in
whlch

Fig. 1 is a diagrammatic perspective view showing a scour

control structure partially withdrawn . from a dlSpenser and
anchored to the sea bed; -

Fig. 2 1is a diagrammatic underside pPlan view of the
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structure shown in Fig. 1: andg

Fig. 3 15 a detail of a part of the structure shown in Fig.

2 when viewed from one side ang showing the attachment of
a side anchor.

Referring to these drawings, the lllustrated scour control
structure consists of a continuous sheet 10 of buoyant
synthetic material, such as pPolypropylene, slit into 25mm
vertical strips 11 to provide a sequence of individual
fronds each having a height of up to 2 metres above the

soll bed 12 when the structure is anchored to the bed 12.

The slits 15 terminate some distance above the bottom edge
16 of the sheet, and the bottom of the sheet is folded

upwards to provide a reinforced base 18. A reinforcing
strap 17 1s encased within the base 18.

The sheet 10 :is folded back and forth in a fan-folded

-configuration, and 1s dispensed from a box 13. As best

shown in Fig. 2, the successive fan-folded sections 14 of
the folded base strip 18 are stored at the bottom of the
box-13 in a bunched compact state, and the frond strips 11
are then laid flat and folded over in the space above. As

the sections 14 are progressively withdrawn from the box,

‘the structure expands into an open extended state and the

frond strips 11 are released into an upright buovyant
position (Fig. 1). |

The structure is threaded by anchor lines 19a, 19b, 19c
Passing through aligned holes 20 in the reinforced base 18.
The lines 19 each carry adjustable sheet stops in the form
of grommets 2l which are slidable along the respective
lines and can ‘be used to adjust the spa'cing between the
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fan-folded sections 14 of the sheet. This in turn controls
the density of the tronds 1n the Overall structure.
Alternatively, a short foldable inter-sheer link 41 (F.g.
2) 1s provided between each of the successive sections 14
which limits the pitch of the fan-folded structure. The

link may be of the >ame material as the sheat and

successive sections 14 at the outboard edges of the
structure as shown in Fig. 2.

The use of links 41 formed of sheet material permits 3

greater pacxing density in the dispenser 13 compared tc the
use of grommets 21, and controls the pitch of the fan-

folded structure.

patent application 8904169.3. The anchor plates 22a, 22b,
22Cc are driven downwardly into the sea bed 12 to anchor the
leading end of the Structure 10 firmly to the :sea bed.

These three leading anchors 22a, 22b and 22c¢ are lnitially

stored on top 'of_ the dispenser -box 13. Once.these three
anchors have been anchored, . the dispenser box 13 s
advanced rearwardly 1in the direction of arrow 23 The

folded concertina fashion at the back of the dispenser as

‘shown in F19.2. At predetermined intervals, denoted for
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eéXample by colour coding on the anchor lines 19 and/or on
the she=t 10, a side anchor 25 is secured to the respective
outside anchor lines 19a and 19c by respective anchoring
straps 24 and using a carabiner clip fastening 28 which
clips around the anchor line and passes through an aperture
26 formed in the sheet 10 along one of the fold lines 27.
Finally, three trailing anchors 40 secured by straps
(omitted for the sake of clarity) to the opposite ends of

the respective lines 19a, 19b, 19c are driven into the sea
bed to complete the anchoring process.

With the structure: 10 anchored to the sea bed in the path
of an underwater current, the velocity of the current will
be reduced below the critical transport veloclty so as to
ensure particle deposition. Accordingly, substantiall? all
the fines carried by the current will be deposited within
the structure and a permanent consolidated sandbank will be

created having a particularly uniform distribution of
reinforcement.

In particular, it can be seen that the fronds present an
almost solid wall in every direction, and once the fines
enter the V-shaped pockets formed by the successive
sections of the folded sheet they are virtually trapped

since there are no clear current flow paths through the
structure.

The base pitch between successive sections might be of the
order of 20mm giving 50 frond lines per linear metre. This
density can be easily varied by adjusting the spacing
between the grommets 21. As 1llustrated, the grommets 21
are arranged so that the interleaved V-shaped pockets
tormed between the successive sections 14 extend from one
side of the structure to the other in alternating

directions. However, the grommets 21 can be adjusted to
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provide any required pattern of pockets. In particular,
the grommets on the centre ancaor line 19b could be
adjusted to provide a different paitarn 1i1n which the
POCKets terminate at the centre line.

In the alternative arrangement of Fi1g.2, the base pitch is
fixed by the length of the foldable inter-sheet links 41.

The front anchor plate 22 and the side anchor plate 25 with
thelr respective anchoring straps 24 are stored on top of
the box 13 one behind the other so that they are easlly

accessible when deploying -the sStructure on the sea bed.

.- .
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The embodiments of the invention in which an exclusive
property or privilege 1s claimed are defined as
follows:

1. An underwater soil  retention and reinforcement
structure comprising a sSequence of synthetic buoyant
fronds arranged side-by-side to form a frond line, the
line being folded back and forth to form an array of
fronds, and the successive folded sections of the frond
line having aligned openings threaded by at least one
anchor line for anchoring\the array to the soil bed.

2. A structure according to claim 1 further
comprising means for controlling the pitch or spacing
between the successive folded sections of the frond
line.

3. A structure according to claim 2 in which the
control means comprises spacing ' elements slidable

along the respective anchor lines.

4. A structure according to claim 2 1in which the
control means comprises foldable links between the
successive folded sections.

5. A structure according to any one of the claims 1-
4 1n which a ground anchor is secured at one or both
ends of each anchor line, the structure being anchored
by driving the ground anchors into the soil bed.

6. A structure according to claim 5 further
comprising means for releasably attaching at least one
additional ground anchor to at least one of the anchor
‘lines at a point 1intermediate the ends of the anchor
line.

7. A structure according to any one of claims 1 to 6
wherein the frond line comprises a continuous sheet of

synthetic buoyant material.
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10. A structure according to claim 9 in which a flexible

relnforc.mg member is encased within the upturned bottom
edge portlon cf the sheet.

11. A method of deploying an underwater soil retention and
relnforcement structure, the structure comprising a line of

buoyant fronds folded back and.-forth and threaded by at

least one anchor line, and the method comprising retaining
each anchor line in a box- like dispenser with the folded

sectlons of the frond line in a bunched, compact siate, and

the fronds lylng flat, lowering .the dispenser to-the soil
bed anchorlng one end of each anchor line to the soil bed,
and thereafter advancing the dispenser over the 5011 bed

.the dlspenser and the fronds are released into an upright
"buoyant state.
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FIG. 1.
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