This invention concerns‘a new type of anchorage device with an articul ated
el enent and a cranked shape for use in any type of ground, easy to instal
by neans of known placing procedures (percussion, vibrodriving, propulsion,
driving using a nonitor and suction in thé& -<case of | oose ground, etc.).
This technique is applicable for providing an anchorage in the ground and
for providing fixed anchorage points in water, in particular, for port
installations (marinas, nooring pontoons, etc.). Patent FR 2.424.846
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gravity relative to the leading end to be driven into the ground, the system
being placed by a tractive force on the cable.

Patent US 3.282.002 describes an anchorage device provided with free
rotation of the point of attachment and fitted with a flat plate capable of
pivoting, the angular displacement of this plate being limited by a stop.
However, this plate does not pivot of its own accord, it is necessary to use
a spring or even an explosive charge, in order that it locks and secures the
anchorage. |

KJ Patent US.3.888.057 describes a device which requires a tractive force to be
exerted on the eye of a freely mobile part which is situated in the middle of
the anchorage plate in order that a lug perpendicular to the plate and
situated in the front part close to the leading end driven into the ground,
straightens out and then permits the anchorage plate to pivot. Under these
conditions and particularly in the case of hard ground the couple on the
mobile part may be too small to allow the device to open and the plate will
then drag at the rear without pivoting.

Pater_lts GB-A-2.089.862 and FR~-A-2.470.823, FR-A-1.453.190 and US-A-
1.982.963 also describe prior art.



-2-"The problemto be resolved is therefore as follows: It is necessary to
obtai n high resistance anchorage points on |and and at sea which can
reliably support a tractive force which is horizontal, inclined upwards and
even vertically upwards, fromone ton to.gpproxi mtely one hundred tons.
Wi | e capabl e of being positioned accurately, the anchorage system nust be
suitable for all types of ground (for exanple : clay, sand, rocky ground).
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very unreliable as the probability of correct functioning is very low.

The invention concerns an anchorage device comprising an anchorage
element designed to penetrate into the ground under the action of
penetrating forces, in particular, percussion, this anchorage element
comprising at least one rigid principal body having at least one leading end
to be driven into the ground, the said penetration forces being basically
exerted in accordance with a plane of penetration passing through the said
leading end driven into the ground and an axis of percussion or propulsion

&v associated with the principal body, at least one articulated element
connected so that it pivots on the said principal body and having a limited
angular movement, at least one anchorage line connected to the said
principal'body by means of a flexible connection with at least one point of
attachment located between the said leading end and the centre of gravity
of the bearing surface of the principal body, the said point of attachment
being in front of the centre of gravity, the said plane of penetration passing
through the said centre of gravity, the said device providing the following
conibination :

a. A cranked shape forming the said articulated element, the said cranked



conbi nation a. A cranked shape fornming the said articul ated el ement, the
sai d cranked 3 - shape forming the said articulated el ement presenting a
concave surface on the side opposite to the said | eading end. b. Location
of the said centre of gravity (G betweensthe said point of attachnment of

t he anchorage line and the articulation for the said articul ated el enent,
and c. An offset relative to the plane of penetration (err) of the said
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on the anchorage line results in rotation of the articulated element and
pivoting of the anchorage element.

The force applied, in particular, the percussion forces, impart energy to the
anchorage element in order that it penetrates into the ground. '

The above combination is capable of providing, when the tractive force T is
exerted by the anchorage line, the best position for immobilising the
anchorage device. It is designed so that it is displaced in the ground when
it is subjected to these forces and is orientated in order to provide the
maximum principal couple in order to make use of the optimum thrust exerted
by the ground. '

The term "principal couple” relates to the contour of the transversal sections
at the axis of movement of the anchorage element.

The term "flexible connection" relates to a connection which does not
basically apply any moment of rotation to the point of attachment on the
plate, such as, alink obtained by means of a cable, chain, swivel joint or an
articulated threaded rod.

The device is implanted in the ground by applying the penetration forces F:
by means of, for example, techniques such as percussion, vibrodriving,



plate, such as, a link ebtained by means ‘of a cable, chain, swivel joint or
an articul ated threaded rod. The device is inplanted in the ground by
appl ying the penetration forces FE by neans of, for exanple, techniques

such as percussion, vibrodriving, -4 -4Rropulsion, driving in using a
nmoni tor or even suction in the case of |oose ground, these techniques all
bei ng known to persons skilled in the art. The choice will depend on the
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invention, in differenf types of ground - Figures 8 and 9 illustrate
anot her et hBE*8F35PBdde;| ng the device in accordance with the invention and
- Figure 10 shows anot her nethod of producing the articulated elenent. In
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overall by the reference 1 and generally penetrates into the ground in a

vertical posi tﬂ'?ion gg means, of one of its ends constituting the | eading end
2\ ~ Figures 1 and 1A represent, schematlcally, a first type of anchorage

element in accord_an:':e' with the invention, viewed from above and from the
side respectively

- Figures 2, 3, 4, 5, 6 and 7 illustrate the sequence for placing and
immobilising the device in accordance with the invention, in different types
of ground

- Figures 8 and 9 illustrate another method of producing the device in
accordance with the invention and

~ Figure 10 shows another method of producing the articulated element.

S In accordance with Figure 1, the _anchorage device designed to resist a
tractive force _T at any angle of use (horizontal, inclined and vertically
upwards) is provided with at least one anchorage element, designated
overall by the reference 1 and generally penetrates into the ground in a
vertical position by means of one of its ends constituting the leading end 2
driven into the ground. An anchorage line 3 comprises, in particular, a
cable, a chain or an articulated threaded rod, designed to transmit the
required tractive force T by' means of an axis subject to traction 11,
attached to the said element by at least one point by means of a flexible
connection 5, such as, for example, a swivel joint which does not basically
introduce any bending moment or torsion to the said point of attachment on



driven into the ground.*An anchorage |ine 3 conprises, in particular, a
cable, a chain or an articulated threaded rod, designed to transmt the
required tractive force T by neans of an axis subject to traction 11,
attached to the said element by at |east_gne point by neans of a flexible
connection 5, such as, for exanple, a swivel joint which does not basically
I ntroduce any bendi ng nonent or torsion to the said point of attachnment on
-5 - the axi thsuakisesubjeot tdehé readtive fdlecl1.11. The position of this latter
on the anchorage elenent is chosen so that the point of application of the
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this
element used to implant the device, this pin having a length h of two to six

times its transversal dimension d. It is preferable to use a male pin in order
to avoid any risk of the driving element sticking due to the hammering and
bruising effects on impact with the anvil. This pin may have any shape (for
example: square, rectangular, round, oval or lozenge).

In the part opposite to the leading end driven into the ground 2, the
anchorage element is equipped with a cranked articulated element 9, this
being provided with stiffeners 18 for the internal part facing the pin 8, this
pivoting on an axis 10 perpendicular to the axis of the anchorage element in

&é; aocordahce with the plane of penetration O up to a maximum position
determined by a stop 17 defining an angular movement a of 30° to 60°
relative to the axis of the anchorage element which is in the plane of
penetration () and which passes through the pin 8. The articulated element
9 has a plane surface on that part of the cranked element furthest from the
said articulation 10. In accordance with another method of construction,
illustrated in Figure 10, that part of the articulated element 9, furthest from
the said axis of articulation 10, has a curved shape, the radius of curvature
r being at least equal to the distance separating the said axis of articulation
10 from the leading edge driven into the ground 2.



pivoting on an axis 10 perpendicular to the axis of the anchorage el enent
in accordance with the plane of penetration [err] up to a maxi mum position
determ ned by a stop 17 defining an angul ar novenent a of 30 to 60[err]
relative to the axis of the anchorage elegent which is in the plane of
penetration [err] and which passes through the pin 8 The articul ated

el enrent 9 has a plane surface on that part of the cranked el enent furthest
from t he sai @herlength aifi s muchmtaamxdamahwt Bepdiit&s thaRirtieti£ion 10
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to the axis of the tractive force 11 constituting the point of attachnent
of ‘the anchorage line 3 is between one quarter and one half of the total
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di stance wascoh&LiGAAR ¥nE Pt 5008 imdtY &ine anchorage line 3 is between one
quarter and one half of the total length of the anchorage element. A good
performance was obtained when the distance was preferably equal to one—
third.

The ratio of the length of the anchorage element, defined in accordance with
the plane of penetration (:3) to the width of the said element, is between 1 /3
and 10 and, preferably, between 1 and 5.

It has been noted that the distance from the leading end 2 to the axis of the
. tractive force 11 or point of attachment is between one quarter and one half

&4’ of the total length of the anchorage element and, preferably, equal to one
third.

Good results have been recorded when the length of the articulated element
9, from the articulation 10 up to its freé end %a, including the distance
separating the articulation 10 of the said element at the point of attachment
11 for the anchorage line 3 and the distance separating the said point of
attachment 11 to the leading end 2 of the anchbrage element 1, are each
basically equal to one-third of the total length of the anchorage element 1.

The leading end driven into the ground may have a dissymmetrical form



The rati'o of the length of the anchorage el enent, defined in accordance
with the plane of penetration (err) to the width of the said elenent, is
between 1/3 and 10 and, preferably, between 1 and 5. It has been noted that
the distance fromthe leading end 2 to theg axis of the tractive force 11 or
poi nt of attachnent is between one quarter and one half of the total |ength
of the anchorage el ement and, preferably, equal to one third. Good results
have been recelatie whethd pahe oft penétrabiona Figudeatif] . elte gt also haoe 4he
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symet

nmust al so be fical relative to a plane perpendicular to the plane of
penetration passing through the axis of percussion. Its formmy then be,
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anchorage element.

The anchorage device in accordance with the invention is applied by using
a combination of the following stages :

a. Before driving in the anchorage element 1, the anchorage line 3 is

attached to the said element, the diameter being less than the dimension of

the said element, when considered as a plane perpendicular to the direction

of application of the force of penetration and that portion of the said

anchorage line in the vicinity of the point of attachment is attached along the

element, on the side opposite to its leading end, in order that it may
k‘x’ penetrate into the ground at the same time as the said element.

b. The anchorage element is designed so that the principal couple is as small
as possible in order to take full advantage of the energy of percussion. It
is preferable that it is positioned in front of all the articulated elements
(cable 3 and articulated element 9) so that they are protected during the
percussion stage as they are within the "field of action" of this principal
couple.

c. After having driven in the said element to the required depth, a tractive
force is applied, at the surface, to the anchorage line 3, at any height in an



The anchorage device in accordance with the invention is applied by using a
conbi nation of the follow ng stages: a. Before driving in the anchorage

el enent 1, the anchorage line 3 is attached to the said elenent, the

di aneter being |l ess than the dinmension ot ghe said el enent, when consi dered
as a plane perpendicular to the direction of application of the force of
penetration and that portion of the said anchorage line in the vicinity of
the point of WRWardsndinectonyt thishéndudingga t vertisa mepvards colwposede wipiehsi t e
to its |eadi ngmeathtely) s9idd8bohtideohbly BIvRENald HBchidtdl dibndi®Y"dh Al ilne
samk_time as the said elenment. b. Thé anchorage el enent is designed so that
the princi palPPCO0pee plementdyy | as possible in order to take full

advant age of the energy of percussion. It is preferable that it is

t
positioned i |l the articul.ated el enents (cable. 3 and )
articul ated gjf 1{erlrrfe% %h%engﬁaﬁ%%ef:ﬁ"%fsac’lfghﬁ581"5&“88 aRge tREr e lnyeation
stage as t heyenabte Wiis pivoting methahigmto keinitatedofhdhitlesprdhaca@eiristingdre. C.
After havi ng Jleli@NedrbihBBogal d el ement to the required depth, a tractive
force is applied, at the surface, to the anchorage line 3, at any height in
an -8 - upwards direction, this inducing a vertical upwards conponent
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articul ated %h?@%na d}@éct%dc&ﬁg}gggsshape, the concave surface of this

‘cranked el enent being on the side opposite to the said | eading end 2. The
-end 12 of the articulated elenment 9 has a chanfer at its free end 9a, the

it hi n ~ the axes of the tractive force 11 and the pivoting force 10 of the

: articulated element 9 are offset (Figure 2) relative to the plane of
penetration O passing through the centre of gravity g of the anchorage
element. This offset assists in initiating the pivoting action of the anchorage
element relative to a horizontal axis

- the position of the _centre of gravity between the point of attachment on the

axis of the tractive force 11 and the axis of pivoting 10 assists in

establishing the motor couple due to traction on the anchorage line 3 and the

pressure of the ground P on the érticulated element 9. Figure 3 illustrates

schematically, the commencement of the rotational action of the pivoting
P part.

This pivoting action stops (Figure 4) when the barycentric resultant R of
the ground pressure against the principal couple on the anchorage element -
is in alignment with the tractive force T on the cable. In this case, T is less
than R. ' ' |

If the anchorage element has been positioned at a depth exceeding the
critical depth (two to four times the largest dimension of the anchorage
element), the conditions due to the thrust exerted by the ground are
perfectly stable as there is a flow of the material comprising the ground,



edge being directed outwards - the axes of the tractive force 11 and the
pivoting force 10 of the articulated elenent 9 are offset (Figure 2)
relative to the plane of penetration [err] passing through the centre of
gravity g of the anchorage el enent. This-@ffset assists in initiating the
pi voting action of the anchorage elenent relative to a horizontal axis -
the position of the centre of gravity between the point of attachnent on
the axis of tiemtthgcsideestbiect ta lcamptestionaMi sowhrgs theiside Ifbtassbiets ton
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t he\pressure of the ground P on the articul ate eleme

i |lustrates SOFBARICIETFEANCRS JSRATHREHEstakle (Figureblii onal action of the
pivoting part. This pivoting action stops (Figure 4) when the barycentric
resultant R h [ QN ressure i nsgt the i nci pal couple on the
anchor age el Cei%ret%\lfe %Iage %%%ulgﬁﬁeri%’fm’(ﬂaqgﬁmf ﬁ’ée ??aal&%\/&iﬁgfﬁ g? q—agrpqtﬁge fozBee.

I n this caseapPPlied tapidivt tedatiRe thfthe ftowaof the dgerstitiak niatén sn hhe pores of
positioned atha gleRhl shARd: Oor Lk cal ( .o | nes,.the

| ar gest di mar%lia_on o?ﬁt he aﬁsgﬁgrgaég%&gfl{er}&pfnet%? ,F"?ﬁgﬂ%dn%ly\??{%ﬁlstjndgée t%‘%%téc

t hrust exert S8SHARIF iesTRtPes aPyE. fresigts Ehesbimaris foreascon theparidhonagé t he
mat eri al conpiniesi Nng the ground, -9- fromthe side subject to conpression
Mc towards the side not subject to conpression MD. As a result, the static
anchorage resi stance or pernanent anchorage resistance Fa is perfectly _
st abl e ( Fi gurkhig)or¢anFi mayckesexpfessatiasat ed ground (on the sea bed). (Figure
6), atractive force applied rapidly relative to the flow of the

i ntigpstitial water in the pores of the ground results in a suction effect
FD which, in addition o FHE: stRi®

Where : S is the area of the anchorage element, P, and P, are the pressures

due to the interstitial water in front of and at the rear of the anchorage
element.

At a shallow depth (Figure 7), the anchorage resistance is limited by the
dragging force F, of a volume of ground with the approximate form of an
inverted inclined cone positioned above the anchorage system (hatched
zone).

If necessary, the device may be removed from the ground. For this purpose,
it will be, for example, equipped with at least one extraction cable or any
other known method- of extraction, fixed to at least one point 13 on the
articulated element 9 and which enables, if necessary, the anchorage element
to be extracted from the ground, on applying, from the surface, a tractive
force exerted vertically or at the rear.

A particularly advantageous method of constructing the anchorage device
in accordance with the invention is illustrated in Figures 8 and 9. Tts more
compact form, the leading end 2 which is symmetrical relative to the plane
of penetxjation and its principal body 6 produced in the form of an IPN or
HPN profile section holding a larger anvil 7 means that the anchorage



resi stance Fa described above, resists the dynam c forces on the anchorage
line. This force FD may be expressed as: [err] Were: Sis the area of the
anchorage elenent, Pl and P2 are the pressures due to the interstitial
water in front of and at the rear of theijgnchorage elenment. At a shallow
depth (Figure 7), the anchorage resistance is limted by the dragging force
FB of a volunme of ground with the approximte formof an inverted inclined
cone positi dievicebdue tohdeasmdierageinsisalcrnuphe intaolsted o ris )moref switalbiesfary

t he device gﬁ:%o r Kok Qha t r t
f ok exanpl era%qw pp WQQ% % tgggt one extrglét |éc}){ns%l Ii@ggﬁ alﬁyoagtz%é? knovvn

met hod of eXmmedidsad- fixed to at | east one point 13 on the articul at ed
el enent 9 and whi ch enabl es, if necessary, the anchorage el enent to be

extracted fromthe ground, on applyin fromthe sycface, a tractive force
exerted ver (1% Fpe of fichnaegs device 34 acoiante, v, fie TReriioh it ot
const r uct i narrasged dinorsagiesder i ire paraﬁebcmnhrmﬂr \liet kuonhecﬁedveogetherl by :
illustrated c dlng end 2
whi ch is synme A&Prg#%ﬁ ?aﬂm%%e c%%ﬂ{&lr ane p%hﬁeé)ﬁéﬁqr%ﬁg i‘ts principal

body 6 produced in the formof an IPN or HPN profile section holding a
| arger anvi |La1)o¥3'&ﬁ§ e8] h4AeHa&Y BA6€ out usily an Qﬁ&h&&ge%&né@w&ﬁ&n gal | er

pri nci pal , §p| e involved, is npre suitable for driving into har égnound
or soft rock2 e%ﬁ?e@e‘flﬁ%tqut”\‘%hemq'e&‘ﬁ’&ﬁ B rieHse
anchor age desataeated with evatenc eo didepth vf 1.05 entdtres) Thy characten'sucsof the

anchorage device were as follows :

- total length of the device | , 330 mm

-~ total width of the device 160 mm

- length of the articulated element L _ . 100 mm

- width of the articulated element 1 160 mm

- angle of the cranked section of the articulated element 125°

- angular movement 55°

- transversal dimension of the pin d 20 mm

-length of the pin h ' : 50 mm

- distance between the axis of the tractive force and

the axis of pivoting _ - 95 mm
el

- distance between the axis of the tractive force
and the leading end _ 135 mm

In accordance with these conditions, a horizontal tractive force of 3 tons and
a vertical tractive force of 1.5 tons were exerted without the device being
pulled out of the ground.

The device in accordance with the invention is suitable for work carried out
at sea and provides a very high anchorage resistance for floating or semi-
floating supports, irrespective of the ground encountered. It can hold a



arranged in series or in parallel and may be connected together by
anchorage lines. This device then increases the anchorage force. Laboratory
tests have been carried out using an anchorage device weighing 2.8 kg. This
device was inplanted, using a percussion peithod, in sand saturated with
water, to a depth of 1.35 netres. The characteristics of the anchorage

device were as follows: - total length of the device

I330 mr;n - f t o':] Mﬂmlm addvacmirately in position and also ensuﬂé% tlg&@ ;‘theh
ength of thgnaudda P I + 100 mm - width of the
art heil at ed eIenen?ufﬁkﬁglgﬁﬁgﬁp&K£lub'160 mm - angl e of the cranked
section of the articulated elenent 125[err] - angul ar novenent

55[err] - transversal dinmension of the pind 20 mm -

| ength of the pin h 50 mm - di stance

between the axis of the tractive force and the axis of pivoting

95 mm - distance between the axis of the tractive force and the | eading end
135 mm In accordance with these conditions, a horizontal tractive force of
3 tons and a vertical tractive force of 1.5 tons were exerted w thout the
devi ce being pulled out of the ground. The device in accordance with the
invention is suitable for work carried out at sea and provides a very high
anchorage resistance for floating or sem - floating supports, irrespective
of the ground encountered. It can hold a structure strictly and
accurately in position and al so ensures that the anchorage has a | ong
service life. '



- 12 - CLAIM5 1. Anchorage device conprising an anchorage el ement designed
to penetrate into the ground under the action of penetrating forces, in
particul ar, percussion, this anchorage el enent conprising at |east one
rigid principal body having at |east oneibeading end to be driven into the
ground, the said penetration forces being basically exe

with a plane of penetration passing through the said | ea,m, mgﬂﬂﬂaw
into the ground and an axis of percussion or propul sion assccl ate he
princi pal body, at least one articul at gq ghgent (9) connected so that it

pi Wat/s on the said principal® body and having a limted angul ar novenent, at
| east one anchorage line (3) connected to the said principal body by neans
of a flexible. Aﬁﬂﬂ@ﬁdemw&té Borﬁ;&nbﬂﬁ:ﬁén anéhGRiglel@hernt! d to péretrate

| ocat ed between e said |l ea end nd the cgent ravi G of
t he bearing ’éﬁf’fé’heega?u?ﬂeu ‘9 ﬁa?‘:tgﬂfzj?? ehcggpag rﬁ?s'og
(11) being i pefcussiomftmiaamhnrage elemghé \domprisihg dtleastaork pim@nuimpal

penetration B@tﬁ% HA@uﬁgﬂ&P Q; LOE 1&?&193%%% £l nttX tfxgl)groﬁﬂﬁ gl daflevi ce

providi ng the | nation cr anked the said
articul at ed BeretEatiop QfPrC%@elﬂﬂ dragicaHy cexerteg ainf Wﬁgn%éﬂﬂaladplane of

articul at ed Féﬁ‘é&aﬁoﬁ %hsﬁn%&?ﬂbh?ﬁ tAe SARCIRY8ing €l RELIveR ih Bt FRuAkReY te
to the said | eadin endé ocation of the said centre of ravM% (G
1195'—“' fd the

bet ween t he g%.aa‘mp RETOPSUPR SE ORISR RsgpcipiRd withbregEeinri
articul ati onleagdonkosirtididatedl diefieht (¥ )at@theettedesnt thdd) it pivdts onAtheobakPet

relative to n ge ( o S | ,nt _of nt
(1, this bél n&péﬁgxgagg gg Iééglh‘cl;(e)%saﬁ%&art%%%ﬂsf f%g?[ﬁ%;np ta?i leg'aie?ér:{ggm
poSi t i oned | Ancharegdaliee (W)t tonnecisd Jopthe Eatfl rirgirab bpfe Byimeans of ¢f
percussi on i fekiifie BahLe OB thRtifadtthel (3R HOat@AGh A t/AN ) IdHaRed BELWBAAHN,

the said leading end (2) and the centre of gravity (G) of the bearing surface

ur

of the principal body, the said point of attachment (11} being in front of the
centre of gravity (G), the said plane of penetration passing through the
said centre of gravity (G), the said devide providing the following
combination :

a. A cranked shape forming the said articulated element (9), the said
cranked shape forming the said articulated element (9} presenting a concave
surface on the side opposite to the said leading end (2).

i'\y(f' b. Location of the said centre of gravity (G) between the said point of
) attachment (11) of the anchorage line (3) and the articulation (10) for the
said articulated element (9), and

c. An offset relative to the plane of penetration () of the said point of
attachment (11), this being fixed and alsc the said articulation (10}, this
being positioned in accordance with an axis perpendicular to the said axis
of percussion in the part opposite to the leading end driven into the ground,
relative to the centre of gravity, so that the application of a tractive force
on the anchorage line (3) results in rotation of the articulated element (9)
and pivoting of the anchorage element.



relative to the centre of gravity, -so that thelappl?i cation of a tractive
force on the anchorage line (3) results in rotation ﬂ II m d

el enent (9) and pivoting of the anchorage el enent. T II' mlmﬂu ﬂrage
device in accordance with claim1, charaggerised in thatthe & efent (9)
i ncludes an articul ated plane surface on that part of the cranked el enent

furthest fromthe said articulation (10). 3. Anchorage device in accordance
wi t h cl ai-m 12. Anghoxags deveiteiin dadrardamme witht claim i heharacteriseticish thatntdet (9)

furthest fro | ShciXd - ' rBSFth% REKdghe
radj_us of cu%%tgﬁt}' g@jrﬂ’bel ne;s'éa}% af’%%%ltﬁtﬂ%aaﬁ E.tsgﬁj?%?ee | St g%%%{’ §feig§}]at| ngetdt he
sai d axi s ofelgment fipsihvesh framthe sgid ardcplalignidOnd driven into the ground
(2). 4. Anchorage device in accordance with any one of clainms 1 to 3,
characteriseg in that the articulated elegent (9) includes, a_chanfer,  (12)
Sl is Tree fnAnchbfiq dRvEhp RePrInGH BIPCGRIN L RS BT oy co
i n accor danceantidfithemytiontated etdrgents(9) fuothist fhom dbé saidssexis iofl artiatlation

100 T ol O A i iy S i ) o

of penetration’[err etwe err| and 1y,
appr oxi mat el thesdistancergerrsaiing the seid axssdcartiaiedoni(if) drgm dhe lerdimgai ns

1 to 5, charaed ariwedirtd thBadrdu@ [BNgth of the articulated el ement (9)
separating the articulation (10) fromthe free end (9a). of the said el enent

(9) is between one-half and one-tenth of the total l|ength of the anchorage
el ement. 7. Anchoclxgagdevdegire ninaacardance withh aayy omee obf claimsns fo t3, 6,

h Cori . ,
quidance. (3 pactibiied RERMHY AR iLnedy (47 loRES,  HERRS: Fiz)at |
a length (h)itsffrerendeits thingedpesbging diwecteadsontwardger sal di nensi on (d).

5. Anchorage device in accordance with any one of claims 1 to 4,
characterised in that the angular movement of the said articulated element
(9) relative to the plane of penetration (1)) is between 30° and 60° and is,
preferably, approximately 45°.

6. Anchorage device in accordance with any one of claims 1 to 5,
characterised in that the length of the articulated element (9) separating the
articulation (10) from the free end (9a) of the said element (9) is between
one-half and one-tenth of the total length of the anchorage element.

"::« ~ 7. Anchorage device in accordance with any one of claims 1 to 6,
characterised in that the anchorage element (1) includes a means of guidance
(8) for the penetration forces, this means of guidance (8) having a length
(h) of between two and six times its transversal dimension (d).

8. Anchorage device in accordance with any one of claims 1 to 7,
characterised in that the leading end driven into the ground (2) and forming
part of the anchorage element (1) has a dissymmetrical form relative to the
plane of penetration ().



8. Anchorage device in accordance with any one of clains 1 to 7,
characterised in that the | eading end driven into th

form ng part of the anchorage elenent (1) has a d| ss mnﬂ“'ﬁmﬁﬂ"l
relative to the plane of penetration (efL4- 4 -+9.¢ Arichdr age Hevice
I n accordance with any one of clainms 1 to 7, characterlsed in that the

| eadi ng end driven into the ground (2) and form ng part of the anchorage
el enent (1) hasArchoraget devige fnragoosfande ewith ahy onenef oflspramel riet i%on

(err). 10. AMHILRISHREN T t tﬂaﬁ%ﬁﬁi#’éﬂ&%ﬂéﬂhﬁé %&b%ouﬁ&%ﬁ?ﬁﬁ&%ﬁﬁﬁg‘ n
t hat_/t he Iegh of the arti ¢ul ated ement % neasured fromt

articul ati orPRtdt the apcheraoe, dement (QyhHas @W%?&@%’@p‘éﬁ%"t‘?’ﬂ&t%
arti cul at i onplah@)of @eriebeatsari (O¢l enent at the point of attachnment (11) from
t he anchorage line (3) and the distance separating the said point of
attachnent (11) at the leading end driven into the ground (2) fromthe
anchor age el ¥heAnclidiagerdevice in bairdahty withuelaimd ,orteriabtenisest int tiwatt tdteal
length of thgnghe BPERNStR] S eflélllént Y. :@&E‘s‘&%@@‘c’%ﬂﬁ{ Fh%&a?i% Qﬁ@?%e

with claiml, characterlse ‘ratio

anchor age el'@dtniresfnd(3ad th digtesrs &ﬁE@-‘a\Hftg‘lﬂﬁér%‘F‘&ﬁEme( 18 ﬁ‘éfli‘%tﬁ?lén
(err), to thaembst Bt the pbrtoli /iRt (10§ feeh Wheinbhdragsihe (37&nd the

preferably, c?tsi:a\x/n\eensé'pae}:ngng the sa1d point of attachment (11) at the leading end
driven into the ground (2) from the anchorage element (1) are each basically

L.; equal to one~third of the total length of the anchorage element (1).

11. Anchorage device in accordance with claim 1, characterised in that the
ratio of the length of the arichorage element, measured in accordance with
the plane of penetration (), to the width of the said element is between 1 /3
and 10 and, préferably , between 1 and 5.



