GROUND ANCHORI NG SYSTEM I n my published UK Patent Application 2,085, 3%4\65551
there is described a ground anchoring systemin which a generally flat,

sl otted anchor plate is secured to one end of a flexible anchoring wep
strap and «driven edge-first 5 into the ground by a driving tool. A
the driving tool is removed and a lifting force is subsequently appli
the anchoring web or strap, the plate tends to skew across the hole aphd
t hereby resist 10 extraction fromat hg ground. A sonewhat sim}|ar '

this systemworks satisfactorily, but I have found that there is o
significant delay before the 15 plate is skewed after.a lifting force is
applied to the GROUND BNOHORING SYS@¥EMod, the plate can be pulled sone

di stance back up the hole, and the anchored object may not then be firmy
anchored in its desired position. This problemis particularly troublesone
when anchori ng B0 mY djjRkithed Yk Patenk Appkigatiqn 24085.388AptBereyisn
anchoring a fr @ubdHiloed o hfranm atktricr Dbeys eewsiAnwRichha edekanest h

structures such. .as_oi I s pipelines, any "lifting of the mat_after it
has been ancho&e]tf%’aﬁiggltfeg‘isﬁ%lg??e? ad sgﬂugﬁfwﬁ&g‘? of aRRE 19 n8Endt
under 25 operfdte xigbtendnchansing\ @ebt ber st rsguvand adeivien [Wdg&nbiast

system i set hat i SJ:IJE bl ty reci,selyy control the orientation of
t he pl at eswhi I eu{;ttCJ ?’gliéb |n3m§r :d\yetﬁ id%?(‘)’qﬁ%g t"§]>r%()ltj'nd. 30 An object of the

present invention is to provide an anchor plate which retains the
advant ages assqmiéhethdMdPiving tool is removed and a lifting force is

. _ subsequently applied to the anchoring web or strap, the
plate tends to skew across the hole and thereby resist

10 extraction from the ground. A somewhat similar but less
efficient device is disclosed in US Patent 4,003,169. '

On the whole this system works satisfactorily, but I have
found that there is often a significant delay before the
15 plate is skewed after a 1lifting force is applied to the
| line. During this period, the plate can be pulled some
distance back up the hole, and the anchored object may
not then be firmly anchored in its desired position.
This problem is particularly troublesome when anchoring
\_ ' 20 objects to the river or sea bed. For example, when
anchoring a frond mat to the sea bed to combat erosion of
the bed beneath structures such as 0il or gas pipelines,
any "lifting" of the mat after it has been anchored can
seriously affect subsequent performance of the mat under

25 operating conditions,

A further disadvantage of this known system is that it
lacks the ability to precisely control the orientation of
the plate while it is being driven into the ground.

- 30
An object of the present invention is to provide an
anchor plate which retains the advantages associated with
the above-described system but which provides faster



t-he above-described system but which provides faster -2- retention and-
i nproved orientation control. According to the present invention there is
provi ded a ground anchoring system conprising: an anchor plate of 5 t he
type having transverse slot neans for receiving and retaining one end of -a
flexible anchoring strap or web, the strap or web extendi ng upwardly f r Ot
ate for connection to the object being anchored, and the plate |,
furtferconprising neans for rel easab2y #etaining a 10 driving tool in
Rnner that the plate is maintai ned substantially aligned with the
being driven edge-first into the ground, and projecting flap
i ned in a cocked position offering mninmumdrag resistance when
e pratentionvard| Impre¥ed s origndagdemn@ontiw®ls.| ap nmeans bei ng
subseqbent|ly rel eased fromthe cocked position to resist reverse upward
novenent of the glgte when t he drivin% t.ool is,wthdrawn and the_$n§hor
line is tensi®dREUTIIRT A FRRFARAG S AT LIORHEREFRY iy PRy 1ded a
preferably wegtiednd canchosidg slystem paigprioivdgd tAa aeatiorg g tder eof
and mayconprjise,,for £x le, . 0 t ck i S h th
tr ansvePse sl %ﬁgnﬁgﬁg. ﬁag%%ﬁggﬁsilpe ﬁ%%n%l%?e?géa% ';%ggx?gﬁ%g}qr?%? m?a'}‘gl y
froma trailingtedgd ng oree eridhiof a fileiibleozhetioydng ish¥rame o [vgbneans
is generally LO ] t P : LNE el AN to
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: connection to the object being anchored, and the plate

further comprising means for releasably retaining a

10 driving tool in such a manner that the plate is ~
maintained substantially aligned with the tool while
being driven edge-£first into the ground, and projecting
flap means retained in a cocked position offering minimum
drag resistance when driving the plate downwardly into

15 the ground, the flap means being subsequently released
from the cocked position to resist reverse upward
movement of the plate when the driving tool is withdrawn

and the anchor line is tensioned.

20 The retaining means for the driving tool is preferably
welded to one side of the plate toward the leading edge
thereof and may comprise, for example, an elongate socket \;J
disposed beneath the transverse slot means.

25 The flap means preferably extends rearwardly from a
trailing edge of the piate. In its cocked position the
flap means is generally aligned with the plate, the angle
being in the range of 0 to 15° and preferably less than
'10°. 1In its released position, on the other hand, the

30 angle increases and generally lies in the range of 20° to
60° with a preferred range of 30° to 45°.

In use, the increased angle causes a trailing edge of the
. £flap means to bite into the side of the channel produced
35 by the downward movement of the plate, and the plate



[ERR]. In its released position, on the other hand, the 30 angl e _h’/
i ncreases and generally lies in the range of 200 to 600 with a preferreds" "\
raange. of 300 to 450. In use, the increased angle causes a trailing ed
the~flap neans to bite into the side of the channel produced 35 by
dowiviard noverment of the plate, and the plate 3 therefore pivots
this trailing edge into a skew position across the channel i medi at el
anchor line is tensioned. 5 The f4a@ nmeans is preferably resilientl
biased into its released position but may alternatively fall freely inte—"
the rel eased position when the driving tool is renopved. It nay conprise a -
def ormabl e stri éwo%ectinq fromthe trail,in edge, or it may be hinged to
the trailing e(fab.ri ore| iyt 2Ryt thiss txatliag ¢ogs it 2 nskey
cocked positi orpdsi thiogn-axpersd | tiye pohanaell5 e dfa 8 B5the ¥ASR60331%e
PCT/ GB85/ 00041 ;of deify iUrded NO tool so that it is automatically released

5 The flap means is preferably resiliently biased into its
released position but may alternatively fall freely into
the released position when the driving tool is removed.
It may comprise a deformable strip projecting from the
trailing edge, or it may be hinged to the trailing edge.

—. 10 In either case it is preferably retained in its cocked
position by a co-operating portion
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when the tool is withdrawn. By way of exanple only,. an embodi ment of the

I nventjon 5 | be described with reference to the acco Ln

dr awi ngs, in““%#%hagﬁﬁgg. 1is a front elevation view of an angﬁﬁﬂﬁppg@@°4l
fijped with an anchoring strap; 10 Fig. 2 is a side elevation of the-plate -
ap; Fig.3 shows the plate bel driven into the.ground by a drivivag

tjool syany 15 Fig. 4 shows the skew position of the plate when the strap is
-ubgﬁiﬁnly tensioned after -driving the plate into the ground. 20

rangjfirs Fi,qs...1 and 2, ally. Ll e; ancho
p\at -] ncl ﬁgeggﬁ Bgil" "6‘9 rs]:I"’c‘):’tQ‘ls %l,gaﬁéf}élr: %%cg§59ﬁ§qgﬁmgﬁd%f%ﬁ$ ring
stxap "13./ A | whpadtaed tablt He stithdnawme i nserted through the | ower slot
the rear side (as viewed in Fig. 1), and is 25 then fed back
t hrough the upper slot 11. A-split elongate retaining ring 14 receives the .
| ooped end anBYpweyeofs examplia Anlie r@‘vﬁ@hﬁ&mﬂﬂr@% the dinstention
el ongate §00k6311536%‘ﬁa‘&3%6&15&83&i@ﬁtréfgﬁeﬁEetﬁs Be al
receiving an extended driving rod 22 (Fig. 3) of an hydraulic hanrer tool
(not shown) sBEAWLRgSt k8 WOIENTG edge 30 of the plate can be driven

~downwardly into the ground. As shown in Fig. 3, the rod 2Z fits into the

socket wiih aglg0sp push LLLAVLITUALVIES 32 anPaibhol’ e W i

fitted with an anchoring strap;

10 _

| Fig. 2 is a side elevation of the plate and strap; | W
Fig.3 shows the plate being driven into the ground by a
driving tool; and

15

Fig. 4 shows the skew position of the plate when the
strap is subsequently tensioned after driving the plate
into the ground. '

20 Referring first to Figs. 1 and 2, a generally flat,
wedge-shaped anchor plate 10 includes a pair of slots
11, 12 for receiving a flexible anchoring strap 13. A
looped end of the strap 13 is inserted through the lower
slot 12 from the rear side (as viewed in Fig. 1), and is

25 then fed back through the upper slot 1l. A split
elongate retaining ring 14 receives the lcoped end and
prevents the strap being withdrawn from the slots.

An elongate socket 15 is welded to the front side of the
- 30 plate 10 for receiving an extended driving rod 22 (Fig.'
3) of an hydraulic hammer tool (not shown) such that the
leading edge 30 of the plate can be driven downwardly
into the ground. As shown in Fig. 3, the rod 22 £fits
into the socket with a loose push £it and maintains the
35 plate 10 alignéd with the rod in a substantially



orientatiaon when gl’l ving the pl'ate into the ground. A flap 17 pr%fj:'y&3§5/00041
- nearwardly fromthe trailing edge 18 5 ],%of the plate 10. A longitudinally
split hollow tube 19 is welded to the trailing edge 18 and pivotally nount g
a sprrfdl e 20 secured to a central portion 21 of the flap. The flap 17 is
‘thereby hinged to the trailing edge 18 and is novable through an angle
determ ned by l.df h it Lh | ae .t whe : t; deS . r8siliently
bi ased by spri %ggF%q?nﬂ%qﬁ?ee&{otolsgl}t?i%&ééhg%{'?ﬁgf EP? %%taltlénexdltnso Ie:fq‘g]é 2, t\he
angl e [ ERR] begrg@uagdproxi mately 400. The other extreme position is shown
the chain-dot outline in Fig. 2, the angle [ERR]. being approximately [ERR].
15 The operation_of the systemis illust rgted i n Fi(;%; 3 and 4. The object

bei ng anchor ed®( §&8PskAWPraiechs KN AE3LReLrop $Faidd ng redge 38 The

driving rog 2208f theepha®@nd.oola lodditudin£Iipdsprie hBe1dW tubwkey 15.
To insert the iOd |3_td|o i‘n:[% %?’%( t, .t hf hi n%ed a 7 ust il rst be noved
back against it8 Y&39§ g tradd 138 ed9r RIFPLALY MEURES 2
outline in FigspindIke 200de2hrmd g sardmerad poekbbnl2lt loEn tid ds1dpe
flap 17 in its o pPQs ti0 %&%gfﬂﬁt t | as,of . spring .23, .the rod
bei ng accommdgggd?ggpt E’Z tr:"esceq.'é'!s (l._l'lxi;r?gﬁ 'Pﬁ ?h% Fgﬁfigﬂgeggﬂet flap.
The hammer is ahdniachoyabde shiough e angle detemsnined 1Byabter edd 2
into the gjoungde the S232! i thle "Ube219. It is resiliently biased by
' springs 23 into the position shown in full outline in _
. Fig. 2, the angle9 o being approximately 40°. The other
extreme position is shown by the chain-dot outline in
Fig. 2, the angle 9’1 being approximately 5°.

15
The operation of the system is illustrated in Figs. 3
and 4. The object being anchored (not shown) is
attached to the top end of the strap 13. The driving
rod 22 of the hammer tool is then inserted into ﬁhe

20 socket 15. To insert the rod into the Socket, the
hinged £lap 17 must £irst be moved back against its
resilient bias into the cocked position shown in full
outline in Fig; 3. The rod 22 once inserted in socket

U 15 then holds the flap 17 in its cocked position against

25 the bias of spring 23, the rod being accommodated by the

recess 31 (Fig. 1) in the rear edge of the flap.

The hammer is then actuated to drive the plate 10, strap
13 and rodd 22 into the ground, the location of rod 22

30 'in socket 15 maintaining the plate aligned in the rod
with a generally vertical orientation as shown in PFig.
3.

Once the plate and strap have been driven to the’
35 required depth, say 1-2 metres, the rod 22 is withdrawn



30 in sockgk §§(§ﬁi§taln|ng the plate aligned in the rod with a general ly
vertical ori P 85( s shown in Fig. 3. Once the plate and st r BTAGBS3/60031

dri ven Ao\ he 35 required depth, say,1-2 netres, the rod 22 is w thdrawn
WO 85/0331% 6 . PCT/G885/00041 from -
sockeét \nd the flap 17 automatically springs into the position shown v
chaifn-dqt ftoptline in Fig. 3. Jn this position the serrated rear edge 24 of
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Fig. 4 en t t: &p | (S YTe n e | 4f r
applied to t hlei%ogjhégt p%%ﬁr%ﬁc hor ?élﬂﬂt&& féQEangBé] 2e‘n?tfr18:sﬁét)h€1fa¢? he

plate is |nneé#SFeP%thGWEUﬁﬂ##t%ﬁs%%%/BGQPt?énaaﬁdﬁﬁﬁﬁﬂRYti#ﬁ&#F%d back
up the hoke. tQge w@:curnewéueeé bbecrka zaéa I's Myraddveér et above the
| ower slot 12 so that mAII end to . E qﬁiéhwxhthe dlregﬁlon
shown by the amww  providen 2 £SToguB,aBouy | ¢ Platek

- This furtPer ?%SItfﬁtr%ean to’ mﬁflﬁolse;%wégdpedgex% Qs fdiﬁﬂ%ﬂnnnﬁlg%
engagenment w | ol e ver 0 ay

neraoa o, t hethen, ths s‘%&@& "TEJE Fotsaatershy| hetrionel HY i1 f8Eng) . o
10 so that anfanl'dletsl @ppliled o chenshject bephgednicharted.di reiris on of the
arrows S%Wn txo% eﬁs‘&@%% ttriﬁtSttrhaeD p]l?&iié is immed:.ately locked in

its skew position and cannot be pulled back up the hole.

_ _ _ &u)
The centre of gravity of the plate 10 is positioned
above the lower slot 12 so that the plate will tend to

15 rotate in the direction shown by the arrows in Fig. ¢
when the rod 22 is withdrawn from socket 15. This
further assists in urging the serrated edge 24 of flap
17 into engagement with the side of the hole 25.

20 Moreover, a short bar 26 welded to the ring 14 spaces
the strap 13 from the rear face of the plate 10 so that
an additional turning moment is applied in the direction
of the arrows shown in Fig. 4 when the strap 13 is
tensioned. In practice the forces on the plate are such

25 that it continues to rotate into a generally horizontal
locked position as the rear edge 24 of the flap 17 digs
further into the side of the hole.



t ensi oned.

continues to rotate into a genéeral |y ‘hori zont al
gdge 24 of the flap 17 digs further into the side of the hole. -
A ground anchoring system conprising: an anchor plate-of

CLAI M5 1.

In practice.the.forces on the plate are such 25 that it
| ocked position as the reg

t ypeMfavi ng .transverse sl ot nmeans for receiving and retaining one ehd [o
fl exi ble anchoring strap or web, the strap or web extendi ng upwardl 4

the plate for connection to the object berng anchored, and the plat
further conprising nmeans for releasably retaining a drlving tool in

manner that the plate is maintained substantially aligned with the tool
whi | e being driven edge first into the ground, and projecting 10 flap

neans ret ai nedStAIMScocked position offering mninmumdrag resistance when

driving the plate downwardly into the ground, the flap neans being

subsequently r
nmovenent of th

| eased_from reverse upward
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and the plate further comprising means for releasably
retaining a driving tool in such a manner that the plate
is maintained substantially aligned with the tool while
being driven edge-first into the ground, and projecting
flap means retained in a cocked position offering minimum
drag resistance when driving the plate downwardly into
the ground, the flap means being subsequently released
from the cocked position to resist reverse upward
movement of the plate when the driving tool is withdrawn
and the anchor line is tensioned.

2, A ground anchoring system according to claim 1 in
which the flap means is retained in the cocked position
by a cooperating portion of the driving tool when the
tool is retained by the retaining means.

3. A ground anchoring system according to claim 1 or
claim 2 in which a portion of the flap means is recessed
to accommodate the alignment of the dr1v1ng tool with the
plate.

4. A ground anchoring sYstém according to any one of
the preceding claims in which the retaining means for the
driving tool is welded to one side of the plate toward
the leading edge thereof.

5. A ground anchoring system according to any one of
the preceding claims in which the trailing edge of the

_
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to accommodate the alignnent of the driving toaol with the 25 plate 4.
A ground anchoring system according to any one of the preceding claims in
whi ch -the retaining nmeans for the driving tool is .welded to one side of the
pl at e«toward 30 t he | eadi ng edge thereof. 5. A ground anchorlng -
cording to any one of the preceding clainms in which the tralllngv

flap neans is serrated. 6. A ground anchoring system
X0 any one of the precedlnq%clgins in which the flap neans is
the trailing edge of the anchor plate. 7. A ground

t ube/ secured to the trailing edge of the plate, the flap neans

havi ng™s 0 £185SAEdd efls SPePeh €ed Ot at abl e within the tube. 8. A ground
anchoring system according to any one of the preceding clains in which the

flap neans is retained in its cocked position against a resilient bias. 15
9. A groued anchmrgnguaﬁshﬁ&haedngdsggtbm ampcrﬂanj tidcany anresli Gif)

clainms in whi €, p I §Cidon
with a trunca?‘gd %aﬂﬁfﬂhﬁ?eﬁﬁ?ﬁ? "Fﬁ% %lép? '?ég‘gelﬁgd%?g?%e és‘{%lma 20.
order adits ﬁhdttranxnng edgeyaf ethacarepnplateny one of the preceding
clains in which the flap means is inclined to the plate

7. A ground anchoring system according to claim 6 in

which the hinge comprises a split hollow thbe secured to _

the trailing edge of the platé, the flap means having an Q;)
10 associated spindle rotatable within the tube. )

8. A ground anchoring system according to any‘one of
the preceding claims in which the flap means is retained
in its cocked position against a resilient bias.
15 |
9. A ground anchoring system according'to ény one of
the preceding claims in which the anchor plaié”has_a
generally tapered leading section with a truncated
leading edge, the length of the plate belng of the same
20 order as its width.

10. A system according to any one of the preceding j\/
claims in which the flap means is inclined to the plate
at an angle not exceed1ng 15° in its first cocked

25 pos1tlon. '

11. A system according to claim 10 in which the flap
means is movable to a position inclined at an angle to
" the plate of between 20° and 60° when released from its

30 cocked position.

12. A system according to any one of the preceding

claims in which the anchoring strap or web extends

upwardly from one side of the plate and the flap means
35 projects from the opposite side of the plate.
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“the opposite side of the plate. -O-
“substantially as herein described with reference to. the acconpanyi ng

at an angle.not exceeding 150 in its first cocked 25 position. 11.
system according to claim10 in which the flap neans is novable to a
position inclined at an angle to the plate of between 200 and 600

rel eased fromits 30 cocked position. 12. A system according £o ajy’
one 9t he preceding clainms in which the anchoring strap or web ejtends A

upwardly from one side of the plate and%the flap means 35 projeqdts f¢
3.7 A ground anchoring s

-drawings. 5 10 15 20 25 30 35
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13. A ground anchoring system substantially as herein
described with reference to the accompanying drawings.
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