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tially wider than the piles, are also driven into the ground. However,
although this alternative method THIS INVENTION relates to the construction
of    reduces the time required to erect a retaining wall walls,
revetments, roads. suspended floor spans      of given length, it is still
necessary to remove the and the like. In particular. it is directed to a
set of   5   sheets after the building foundations, walls etc have
construction implements and the use thereof in a     been constructed as
the sheets are too expensive general method of construction which is of use
in a  to be used once only and thus left in the ground for number of areas.
all time. Further, the gauge of these sheets are When constructing a new
building or the like, it  such that, to position these sheets, it still
requires is nearly always necessary to first excavate the   10  the above
mentioned traditional bulky equipment ground upon which the building is to
be erected so   and the application of large impact forces with their that
the required footings can be constructed. The   attendant problems. usual
procedure is to excavate a suitable hole in       A modification of this
known technique is first the ground. The walls of this hole require support
to drive a preliminary ramming plate of relatively, so that they will not
collapse while the footings are   15  heavy gauge into the ground which is
then with- constructed. This support is especially required     drawn and a
second plate - of lesser gauge - is when constructing a building very close
to an exist-  then inserted into the "slot" thus created. ing building. In
the absence of a suitable support,     Although this modified method (which
uses a the foundations of the existing building may at least  lesser gauge
and thus cheaper to manufacture move or, at worse, collapse into the
adjacent ex-   20  sheet) allows the second plate to remain in the
cavation.                                            ground for all time,
it is essential always to create For the deep excavations necessary for
mod-      the "slot" before the actual second plate can be ern tall
buildings such as office blocks and hotels,  inserted into the ground. Thus
the time to erect a it is often a requirement that the ground be ex-
retaining wall is not significantly reduced and the cavated to a depth of
at least six metres. Further,  25  ramming of the first plate into the
ground still to prevent any movement of adjacent buildings, it   involves
large impact forces with their accompany- is often a requirement that the
retaining wall(s) be  ing problems. constructed below ground level before
any excava-       Other attempted modifications include the use tion is
undertaken.                                  of corrugated sheeting as
described in, for exam- Similarly, when constructing a new dam, it is  30
pie, US Patents Nos. 4,211,504 and 2,865,180, and often necessary to
provide some form of retaining    Swiss Patent No. 542,327. One
disadvantage of wall around the dam site to prevent passage of the   this
prior art is that a differing profile of the sheet- soil etc into the body
of water as the dam fills and,  ing is apparently required, dependent on
its ap- also, to retain the body of water itself in the des-  plication.
ignated area.                                   35      When constructing a
revetment, it is nearly Traditionally, such retaining walls have been
always necessary first to drain the water from constructed by the technique
of "piling" wherein     where the revetment is to be erected so that the
interlocking piles, each pile being approximately    required footings can
be constructed. Alternatively, 0.33 m wide and up to 6 m long, are driven
(by the   where draining is not practical (eg, on a foreshore), repetitive
application of a large impact force) into  40   work on footings and the
like can only be under- the ground to form a wall of the required width.
taken at low tide or by first diverting the flow of This method is time
consuming and expensive as a     water away from the construction area.
large number of piles have to be first driven into       The revetments are
then traditionally construct- the ground and subsequently removed after the
ed from rock or stone which is. positioned where building foundations,
walls etc have been con-   45  required, either dry-stacked or, if
necessary, further structed. Further, the bulk of the piles and the
held in position by cement or by placing a net-like equipment necessary to
first support and then        structure  (usually  manufactured  from
metal) drive them  into the ground prevents a below-        thereover.
These methods are time consuming and ground retaining wall from being built
extremely     expensive as they are labour intensive and, usually, close to
an existing wall of a building or the like. In  so  the rock or stone has
to be carted from an area addition, the large force necessary (eg from an
remote from the revetment construction. impact driver) to drive the piles
into the ground       One alternative method that has been tried is results
in shock waves through the ground which      to prepare the land where the
revetment is required can damage the foundations of an adjacent existing
to provide the desired contour for the revetment, building.
55  for example, by excavation or mounding with earth One alternative
method that has been tried is    or rubble and placing thereover a double
walled to replace the afore-mentioned piles with sheets of  mattress which
is then filled with concrete by pres- metal. These sheets of metal. which
are substan-     sure injection. This alternative method is still not 3
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totally satisfactory as, for example, if excavation is   Although
reinforced concrete is immensely required to set the desired contour,
draining or     strong and durable, large and thus expensive quan-
diverting of water may still be required.            tities are required if
the concrete is to be the only Further problems with the known prior art
in-    supporting surface. Extensive formwork is also re- clude (1) for the
deep excavations necessary for   5   quired to contain the concrete until
it has set. modern tall buildings, the required retaining walls  Therefore,
in an attempt to overcome this problem, often have an exposed face which is
of substantial   steel decking has been utilised whereby profiled depth and
thus the ground pressure on the other      steel panels are first laid down
and then covered side can be substantial and may cause these re-      with
any suitable infill material. A typical example taining walls to move
inward away from the re-  10  of such profiled steel panels is disclosed in
Japa- quired angle under the influence of this pressure;   nese Patent
Application No. 59-245379. Fill materi- and (2) similarly, when such walls
or revetments     als vary from compacted earth to steel plates to are
placed in soft soils such as sand or similar,    structural grade concrete.
particularly when wet, movement of the walls is         A disadvantage of
this steel decking alternative likely.
15  is that the road surface is not load bearing until the Traditionally,
such retaining walls have been    infill material has been positioned. This
usually anchored by using a concrete grout wherein a         necessitates
the infill material to be positioned threaded hole is bored into the soil,
concrete is    manually as the initial steel decking is not strong then
poured into the hole and metal cables are       enough to support the large
and heavy vehicles, embedded therein. Once the concrete has cured,   20
such as concrete-containing vehicles, which deliver the metal cables are
secured to the retaining wall   the material. The required manual
distribution of to prevent movement thereof.                        the
infill material is time consuming, labour inten- Disadvantages of this
traditional method in-     sive and thus relatively expensive. clude (1)
soil has to be removed before the con-          It is a general object of
the present invention to crete is poured in, requiring special drilling
equip-   25   overcome, or at least ameliorate, one or more of ment; (2)
several days are required for the concrete  the above problems and to
provide construction to cure before the grout can be used; (3) if insuffi-
methods which are suitable for a wide range of cient grout is added to
replace the removed soil,    applications whereby substantial load bearing
sup- subsidence can occur of the surrounding area; (4)    port is required
in essentially any direction. the drilling equipment is bulky and problems
thus   30   It has been discovered by the present inven- arise if the grout
has to be placed near existing    tors that, if the known sheets are
replaced with foundations of, for example, an adjacent building;   sheets
of a particular profile, the sheets thus pro- (5) the anchoring system has
to be "destressed" in   filed are immensely strong and can, for example,
due course; (failure to destress is highly likely to  be positioned using
less bulky equipment. If neces- allow subsidence and other movement of the
sur-  35  sary, they can be positioned in the ground by the rounding soil
which could cause damage to the        application of much lower driving
forces and, fur- new construction and/or to adjacent buildings); and  ther,
can be produced economically enough to (6) a concrete grout is permanent,
there being no    remain in the ground for all time if their removal is
reusable materials.                                   impractical. Also,
the insertion of the sheets into The above discussion has described
existing   40  the ground can be direct thus eliminating the need problems
associated with the construction of sup-    for any preliminary ramming
plate to carve a "slot" port walls which are to be erected in an
essentially  for the sheets. Should conditions require, the vertical
position. However, "horizontal" supports of  sheets can be further tied to
the ground by use of considerable strength are also required, for exam-
an anchor(s) also developed by the present in- ple, in large suspended
floor spans such as those   45   ventors. In addition, the sheets can be
positioned necessary in modern office and retail complexes
horizontally and, in this application, are ready for and, particularly, in
the construction of roads, brid-  immediate use as they are sufficiently
load bearing ges and the like.                                    without
further treatment. The traditional bridge building material, timber,
Thus, according to a first aspect of the present is now out of favour as
its cost is increasing and   50  invention, there is provided a method of
construct- supplies are becoming more difficult to obtain.      ing a load
bearing surface such as a retaining wall, Timber bridges also require
significant regular      floor span, roadway or the like of the type having
maintenance. Accordingly, the repair and replace-    one or more
inter-connected essentially quadran- ment of the decking of existing wooden
bridges       gular corrugated support sheets, each sheet of the and the
construction of new bridges now tends to  55  type having one or more
alternating radiused be undertaken using alternative materials, most
ridges and radiused troughs connected by linear commonly reinforced
concrete or steel sheets cov-    webs, characterised in that said method
comprises: ered by some suitable load bearing material. 4    5
EP 0343 913 B1                       6 (a) providing an adaptor also
comprising an es-    preferably, each sheet and the adaptor are folded 



sentially quadrangular corrugated sheet having     between five and seven
times. corrugations complementary to those of said           It has also
been discovered by the present sheet, said adaptor having means for
temporary     inventors that the support sheets as hereinbefore attachment
to said sheet;                     5   described and their method of use
can be used to (b) using said adaptor to place said sheet into    produce
any required contour for any particular its required position; and
revetment. After the sheets have been positioned, if (c) removing said
adaptor.                         necessary, the soil or the like is
excavated from the Preferably, the means to releasably attach the    water
side of the proposed revetment and a casing adaptor to the top of the
support sheet comprises   10  is overlaid onto the water side face of the
sheet (a) two L-shaped brackets affixed so that said sup-  and the casing
is filled with a suitable robust ma- port sheet can be positioned between
the planar      terial. sheet of the adaptor and each said bracket and (b)
Thus, as a second aspect of the present inven- holes in said brackets and
in said support sheet     tion, there is provided a method of constructing
a which are aligned when said adaptor is in use,   15  revetment of the
type having one or more inter- allowing a bolt or similar to be passed
through to   connected  essentially  quadrangular corrugated connect said
adaptor and said support sheet to-      support sheets, each sheet of the
type having one gether.                                              or
more alternating radiused ridges and radiused Optionally, the support
sheets can be coated      troughs connected by linear webs, characterised
in with any suitable preservative composition to in-   20  that said method
comprises: crease resistance to abrasion, water erosion, rust-    (a)
providing an adaptor also comprising an es- ing etc.
sentially quadrangular corrugated sheet having In their application as part
of, for example, a     corrugations complementary to those of said
retaining wall, as the support sheets of the present    sheet, said adaptor
having means for temporary invention are of a lesser gauge than the conven-
25   attachment to said sheet; tional prior art sheets, it has been found
that a       (b) using said adaptor to place said sheet into much lower
driving force is necessary to drive the     its required position; sheets
into the ground. However, because of the        (c) removing said adaptor;
lesser gauge and thus reduced rigidity of the          (d) excavating any
soil or the like that may be sheets, there could be a tendency for the
sheets to   30  present from one face of said sheet; buckle under the
driving force in certain circum-       (e) overlying a casing or the like
on said one stances, but this problem is overcome by use of         face,
wherein said casing can be filled with a the adaptor. It has been found
that, by applying a      suitable robust material. vibrating force to the
adaptor, the sheet can be        If necessary, after removing said adaptor,
an driven almost to its full length into the ground. The   35   attachment
as hereinbefore described can be used adaptor is then removed and the sheet
is driven to   to drive the support sheet to ground level. ground level, if
required, by the aid of an attach-      Preferably, said casing is a double
walled ny- ment fitted between the sheet and the source of      lon
mattress woven of multi-filament nylon wrap the vibrating force.
held together at intervals by filter points which Preferably, said
attachment comprises:      40  remain free of the robust filling and are
designed to (a) an elongated member defining a channel of a    relieve
hydrostatic pressure. width slightly greater than the depth of one of
Preferably, the robust material used as the said ridges or said troughs;
and                   filing is sand or concrete. More preferably, the (b)
means to releasably connect said elongated     filling is fine aggregate
concrete which is pressure member to a source of a vibrating source;    45
injected into the casing. wherein each side of said channel is further
In some circumstances, it is known that, below adapted to comprise a short
extension, each        ground, there may be tree roots, rocks and other
said extension comprising a corrugated sheet       debris which may prevent
the easy penetration of having corrugations complementary to those of
the support sheet. said sheet.                                  50
Similarly, after commencement of the driving of Preferably, said elongated
member is a chan-      the support sheet, progress may be halted as one nel
of square C cross-section.                       unexpectedly encounters
roots, rocks etc. This Although the number and position of the ridges
problem can be overcome by the optional use in and troughs on the sheets
and adaptor may vary       the above-defined methods of a cutter sheet - of
dependent on the application required, preferably,   ss   complementary
shape to the aforedescribed sup- the support sheet and the adaptor each
comprise a    port sheet but of heavier gauge-which is first driven series
of double folds (pleats) symmetrically placed  into the ground and then
removed to create a along the full width of the respective sheets. More
passage for the support sheet. 5    7                  EP0343913B1
8 Of course, it will be appreciated that, if neces-  casing being affixed
to a second adaptor which, in sary, for all of the above methods a second
sup-     turn, is releasably affixed to a source of a repetitive 



port sheet can be driven into the ground so that it  impact force.
partially overlaps the adjacent first support sheet.     The anchor,
secured in its closed position, is Similarly, if extraordinary depth is
required - a    5   driven into the ground at the required angle and to
depth which is impractical to achieve using a single  the necessary depth.
The outer casing and both support sheet - a first support sheet can be
driven  adaptors are removed and the end of the rod to ground level and
then a second sheet - with       secured to the necessary tension to the
retaining suitable hooks attached at its lower edge - affixed  wall,
revetment or similar. to the top edge of the thus-driven first sheet. This
10  On the other hand, in heavily compacted or second sheet is then driven
into the ground forcing  rocky-type soils, a relatively narrow blade-like
soil the first sheet to below ground level. These pro-    engaging means
may be required. The necessary cesses can be repeated until a retaining
wall of the  channel is first created in the soil at the required required
length and/or depth has been constructed.   angle and to the necessary
depth and the anchor, Optionally, a high tensile bolt is used to hold the
15   with threaded rod attached, is manually inserted overlapped sheets
closely together at or near the    into the channel. The end of the
threaded rod is top of the sheets, it being found that ground pres-  then
secured to the retaining wall, revetment or sure is sufficient for close
contact at the base of  similar. the sheets.
It has been further discovered by the present In some soils, or where very
deep excavation   20  inventors that the above-discussed support sheets is
required, it may be necessary to anchor the       are also load bearing in
an essentially horizontal above-described support sheets and revetment to
position and thus find use in the construction of prevent their excessive
movement.                    suspended floor spans, roadways, bridges and
the Thus, for use with the above-defined methods      like. is an anchor,
whereby the said methods are further   25  Thus, according to a third
aspect of the present characterized by:
invention, when constructing a roadway, bridge or passing through at least
one of said sheets at   the like, the method of constructing a load bearing
least one anchor of the type consisting of an elon-  surface as
hereinbefore defined is further charac- gated rod having a blade-like soil
engaging means    terised by: pivotally connected at one end and capable of
30      (a) further adapting said sheet to comprise a movement from a first
closed position to a second       narrow flange along the full length of
each of its open position, and the other end of said rod being     two
longitudinal edges; and adapted to be secured to said sheet in said first
(b) positioning the resultant sheet such that the closed position, into the
ground at the required        corrugations are transverse to the flow of
the angle and to the necessary depth;               35      traffic that
will use said roadway or the like; any causing said blade-like means to
assume said        successive sheet being positioned such that ad- second
open position; and                               jacent said narrow flanges
overlap. subsequently or simultaneously with assuming         Preferably,
conventional metal mesh, such as said second open position, securing said
other end   that used for the reinforcement of concrete road of said rod to
said sheet in such a manner to   40   ways, is affixed to the upper surface
of the support substantially prevent any movement- of said sheet    sheets;
a continuous-type edge capping is secured under the influence of ground or
other pressure or   to either side of the support sheets to assist in the
similar.                                             retention of infill
material; and any suitable infill Preferably, the rod is externally
threaded along  material is positioned on the upper surface of the its
whole length and is capable of being secured to  45  support sheets and
between the side edge capping said retaining wall, revetment and the like
by       to the required depth. means of a conventional threaded nut.
Preferred embodiments of the present inven- The shape of the anchor. its
manner of inser-    tion will now be described with reference to the tion
into the soil and its overall operation varies  accompanying drawings in
which: dependent on the type of soil in which the retaining   so  FIG. 1 is
a sketch of a cutter sheet constructed wall, revetment or similar is being
constructed.       in accordance with the present invention; For example,
in soft or wet soil, sand or the       FIG. 2 is a perspective sketch of a
support sheet like a relatively broad, blade-like soil engaging
constructed in accordance with the present in- means is required. An outer
casing is positioned        vention: over said rod, one end of said casing
being releas-  55  FIG. 3a and 3b and FIGS. 3c and 3d, respec- ably affixed
to a first adaptor which engages said     tively are sketches of two
adapters for use with blade-like means to releasably retain said means in
the support sheet illustrated in FIG. 2: the first closed position. the
other end of the outer 6    9                  EP0343913B1
10 t FIGS. 4a and 4b and FIGS. 4c and 4d, respec-       (14) is affixed
across the central fold. (The plate tively are sketches of the adapters
illustrated in  (14), apart from imparting rigidity to the adapter, 



FIGS. 3a and 3b and FIGS. 3c and 3d respec-        can also be used as a
connection point for attach- tively, connected to the support sheet
depicted    ing the adapter to the source of repetitive impact in FIG. 2.
5   force.) In each adapter, brackets (7) are affixed at FIGS. 5a and 5b
and FIGS. 5c and 5d, respec-       the top edge (8); and holes 9 and 10 are
positioned tively are sketches of two forms of an attach-     in the
brackets (7) and sheet (6) respectively such ment constructed in accordance
with the present    that they can align with the holes 4(a,b) of the
invention.                                         support sheet (3) to
allow  bolts (11) to pass FIG. 6 is a retaining wall constructed in accor-
10  through as illustrated in FIGS. 4a to 4d. dance with the present
invention.                      The two attachments (17) illustrated in
FIGS. FIG. 7 is a sketch of a building element con-      5a and 5b and 5c
and 5d, respectively each com- structed in accordance with the present
inven-     prise an elongated channel (15) of "square C" tion;
cross-section. The width of the channel (15) is FIG. 8 is a sketch of a
breakwater constructed in  15  slightly greater than the depth of the
pleats of the accordance with the present invention.             support
sheet illustrated in FIG. 2. A member (16) FIGS. 9a and 9b are sketches of
a first anchor     of H cross section is affixed approximately mid
constructed in accordance with the present in-     centre of the channel
(15) and extends away from vention;
the open section of the elongated channel (15). FIG. 10 is a sketch of a
first adapter constructed   20  In use, the cutter sheet, if required, can
be in accordance with the present invention;          gripped by any
suitable means, eg, by the well FIG. 11 is a sketch of the anchor
illustrated in   known pile-driver, and driven longitudinally into the
FIGS. 9a and 9b with the outer casing and first    ground to cut tree roots
etc. The cutter sheet is and second adapters attached;
then removed by any conventional means. If nec- FIGS. 12a to 12c is a
schematic series sketch of  25   essary, the adapter is attached to the
support sheet the anchor described in FIGS. 9 and 11 being       as
illustrated in FIGS. 4a to 4d before driving the placed in position;
sheet into the ground. Also, if necessary, after the FIGS. 13a to 13c are
sketches of a second          adapter has been removed, the member (16) of
the anchor constructed  in accordance with the         attachment (17) is
affixed to, eg, the pile driver, present invention.
30  and the channel member (15) positioned over the FIGS. 14(ab) are
sketches of two embodiments      top of the support sheet so that the top
fits into the for setting the required tension on the anchors    mouth of
the channel. The support sheet is then illustrated in the previous FIGS.
driven to ground level. After the support sheet is at FIG. 15a is a sketch
of a bridge across a river    the required depth, if required, a second
(and any constructed in accordance with the present in-  35  subsequent)
support sheet is driven into the vention.
ground, overlapping the first support sheet as illus- FIG. 15b is a partial
cross-sectional view of the  trated in FIG. 6. bridge illustrated in FIG.
15a.                       In the building element illustrated in FIG. 7,
the FIG. 16 is a sketch of the edge capping of the     rectangular sheet
(1), pleats, short sections 12(a,b) bridge illustrated in FIG. 15.
40  and holes 4(a,b) (optional) (not illustrated) are sub- The cutter
illustrated in FIG. 1 comprises an     stantially as in the support sheet
depicted in FIG. essentially rectangular sheet (1) folded along a      2. A
casing (18) is affixed to the sheet (1) by any number of equi-spaced
longitudinal axes (2) to        suitable means, the casing comprising a
double produce the depicted series of pleats. Short sec-     walled nylon
mattress (20) held together at inter- tions 12(a,b) of the outside edges
3(a,b) of the two   45   vals by filter points (19). The casing is filled
with, outer folds are angled inward.                        for example,
fine aggregate concrete (21) by pres- In the support sheet depicted in FIG.
2, the      sure injection until the mattress is inflated to as-
rectangular sheet (1), pleats and the short sections  surne a position
which essentially follows the con- 12(a,b) are substantially as in the
cutter sheet of  tours of the sheet but leaving a gap g between the FIG. 1.
However, the thickness of the support sheet   50   wall of the mattress and
the base b of each fold. is less than that of the cutter sheet. Further,
holes  The filter points (19) remain free of concrete. The 4(a, b) are
positioned near the top edge (5).         gap g further assists wave energy
dissipation as FIGS. 3a and 3b and FIGS 3c and 3d respec-        the waves
attempt to force the mattress into closer tively depict two adapters for
use with the support   contact with the sheet. sheet. Each adapter
comprises an essentially rec-   55  In use, the required number of sheets
(1) are tangular sheet (6) folded about its shorter axis in a  driven into
the ground at the required angle and to similar manner as the support sheet
of FIG. 2. In    the required depth following the procedure de- the adapter
illustrated in FIGS 3a and 3b, a plate    scribed above. If necessary,
excavation of the soil 7    11               EP 0 343 913 B1
12 or the. like is undertaken from the water side of the   In use, as
illustrated in FIG 11, a threaded rod revetment. A casing (18) as described
with refer-   (35) is screwed to the open ended tube (32). An ence to FIG.
7 is then placed over one face of the  elongated tube (43) - which is
internally threaded 



sheets and then pumped full of fine aggregate       for a short distance
from either end - is attached to concrete.
5   the threaded tube (37) of the adapter (42) and the It should be noted
that the positioning of the   rod (35) passed through until the slot (40)
engages casing and the subsequent filling with concrete can  the edge (44)
of the plate (27) thus holding the be undertaken even through the sheet(s)
may be      blade (26) in a closed position. The rod (35) pro- under water.
trudes from the other end of the tube (43) for a This feature is
particularly advantageous for the   10  short distance. A second adapter
(45) comprising a construction of groins, breakwaters and the like
hexagonal nut (46) - either side of which is at- where it is impossible to
drain, or to divert the flow  tached short externally threaded tubes
47(a,b) - is of the water. As illustrated in FIG. 8, spaced walls  placed
over the protruding end of the rod (35) and 22(a,b) can extend from the
shoreline (24) out to   screwed into the end of the tube (43) until the nut
sea for the required distance and an end wall (23)   15  (46) abuts the end
edge of the tube (43). is then positioned. Each spaced and end walls are
As illustrated in FIGS. 12a-12c, a hole is posi- as described above with
reference to FIG. 7. The    tioned in the retaining wall (47) of sufficient
diam- breakwater is then completed by positioning rocks   eter to allow the
anchor to be placed through with (25), pumping sand or other suitable fill
between   the blade (26) in its closed position (FIG. 12a). By the walls.
(Although the casing (18) is illustrated as   20  applying a force to the
end of the second adapter covering only one face of each sheet (1), in
prac-  (45), the anchor can be driven into the ground at tice, it is more
likely that the casing (18) will extend  the required angle and to the
required depth. Al- over the top edge of each sheet and down the
though any suitable means can be used to drive other face thereof, each end
of the casing (18) then  the anchor into the ground, an air driven machine
being buried below ground/sea bed level.)      25  is preferred as a
secondary benefit of the air flow- In FIGS. 9a and 9b, the anchor comprises
a       ing down through the second adapter (45), tube soil engaging means
(26) consisting of a plate (27)  (43) and first adapter (42) is that the
threads of the two sides of which taper to a point (28) at one end.  rod
(35) are kept clear of soil, grit etc as the anchor The other end is
bifurcated providing segments      passes through the ground. As
illustrated in FIG (80) each of which are curved at an inclination to  30
12b, the second adapter (45) is removed and the the plane of the plate (27)
and sufficiently sepa-  tube (43) disengaged from the plate (27) (for exam-
rated to provide a significant straight edge (44).  ple, by application of
a force to the rod (35) to Additional shaped, curved wing segments 30(ab),
move the anchor further into the ground or by one affixed to each side of
the plate, are positioned  partial or total removal of the tube (43) from
the to follow the inclination set by the plate (27) and its  35   ground).
A plate (50) - of a shape identical to a bifurcated end. A key-hole shaped
aperture (29) is  single fold of the sheet (1) - with an aperture is
positioned in the plate (27) near to the point (28). A  placed in position
on the outside of the wall (47) pivot arm (31) is secured across the
aperture (29)  and a nut (51) positioned on the rod (35) is tight- and at
approximate right angles to the longitudinal  ened. As the nut (51) is
tightened the movement of axis of the plate (27). Pivotally connected to
the   40  the rod (35) causes the blade (26) to assume its arm  (31), via a
plate (33), is a short internally  open position (FIG. 12c) thus causing
resistance to threaded open ended tube (32). The aperture (29),   its
passage through the soil. The nut (51) is tight- pivot arm (31) and tube
(32) are adapted such that  ened until the required tension is reached. the
tube (32) can be positioned initially substan-      The anchor illustrated
in FIGS 13a and 13b tially parallel to the said longitudinal axis but
allows   45  comprises a blade (52) consisting of a narrow plate the outer
side (81) of the tube (32) to abut the inner  (53) two sides of which taper
to a point (54) at one edge (34) of the aperture (29) when the plate (27)
end. The other end of the plate (53) is curved at an pivots through 90
degrees as illustrated in FIG. 9b.  inclination to the plane of the plate
(53) to form a FIG. 10 illustrates an adapter (42) comprising a  tail (55).
The edge (56) of the tail (55) is roughly substantially bullet shaped
member (36). An exter-  so  serrated. A key-hole shaped aperture (57) is
posi- nally threaded tube (37) is affixed to the rear of the  tioned in the
plate (53) near to the point (54). A member (36). A section of the member
(36) is        pivot arm (58) is secured across the aperture (57) removed
to create a flat surface (38). A triangular  and at approximate right
angles to the longitudinal segment (39) is affixed to the member (36) and
axis of the plate (53). Pivotally connected to the extends forward over the
flat surface (38) to create  55  arm (58) - via a plate (59) - is a short
internally a slot (40). A hole (41) passes through the entire  threaded
open ended tube (60). The aperture (57), length of the adapter.
pivot arm (58) and tube (60) are adapted such that the tube (60) can be
positioned initially substan- 8    13                 EP0343913B1
14 tially parallel to the said longitudinal axis but allows  joined
together by a conventional nut and bolt the outer side (61) of the tube
(60) to abut the inner  arrangement (74). Optionally, the underside of each
edge (62) of the aperture (57) when the plate (53)    sheet (72) may be
coated with any suitable corro- pivots through 90 degrees as illustrated in
FIGS.     sion-resistant material. Conventional metal mesh 



13a and 13c. An externally threaded rod (35) is   5   (90) is laid over the
sheets (72) and, for example, connected to the tube (60).
spot welded thereto. An edge capping (75) of the In use, a hole is first
drilled by any conven-    profile illustrated in FIG. 16 is fixed along the
open tional means to establish a passageway for the        ends of the
pleats. The lower lip (76) of the cap- anchor depicted in FIGS. 13a-c. A
hole is posi-       ping (75) sits under the sheets (72) and is attached
tioned in the retaining wall of sufficient diameter to   10  thereto by
bolts passing through the lip (76) and allow the anchor-attached to the rod
(35) - to be     flanges (73). The edge (77) abuts the ends of the passed
through and down the afore-said predrilled     sheets and the lip (78) is
approximately at the passageway. (To insert, the tail (55) is inclined
same height as the top of the pleats. The upper lip upwards, the plate (53)
thus resting on the thread-   (79) is at a height corresponding to the
required. ed rod (35).) When the anchor is at the required   15   depth of
the infill material. The upper surface of depth, the rod is turned to
enable the blade (52) to  this lip (79) provides a convenient screed level
for assume a partial open position under the influence    the infill
material. of gravity. The protruding end of the rod (35) is        By using
the present invention, a significant affixed to the retaining wall in a
similar manner to  number of advantages are apparent. These advan- that
described above with reference to FIGS 12a-c.   20  tages include: This
initial tensioning beds the anchor into the         The cost of the thinner
gauge support sheets is ground. The tension is removed and the passage-
sufficiently reduced such that it can be economical way filled with cement
grout and the anchor is       for them to remain in the ground after their
purpose again re-tensioned. The retaining wall is ready for   has been
fulfilled. This is particularly advantageous immediate use even though the
cement grout has   25   when working in narrow confines where it can be not
set, however, if required, further re-tensioning  almost impossible to
retrieve the support sheets can occur once the grout has set.
without damage to either the newly formed foot- A number of devices can be
used to monitor        ings, walls etc or to an existing adjacent building.
the required tension for either anchor. For example      A further
advantage of this disposability of the (FIG. 14a), prior to any tensioning,
a floating nut   30   support sheets is that, by remaining in situ, they
(64) can be placed on the rod (35) and abutted to     can also be used as
framework for the foundations the plate (50). A bridge (65) can then be
positioned  and the like of the new construction. This provides over the
rod (35) followed by a pre-graded com-      economic advantages in that,
after constructing the pression spring (66) and, if necessary, a washer
retaining wall, it may not be necessary to utilise (67). The spring (66) is
compressed by turning a   35   additional resources and personnel in
erecting the second nut (68) positioned on the rod (35) until the  required
formwork for, for example, the subsequent required tension is reached. The
floating nut (64) is  pouring of the concrete for the foundations.
periodically tightened against the wall (1).             The lower impact
forces required to drive the Alternatively, a conventional pressure measur-
support sheets into the ground give rise to much ing gauge (not
illustrated) can be used in place of   40  lower shock waves through the
ground which re- the spring (66).
duces the chance of damage to existing adjacent Yet another alternative is
to provide a waler     buildings. (69) which comprises a hollow tube of
rectangular        The overall lesser bulk of the implements of cross
section. This waler is pretested so that it is  the invention and the
equipment necessary to drive known to deform at a certain pressure.
Therefore,   45  the sheets into the ground enables retaining walls the
waler can be positioned as illustrated in FIG.    and the like to be
erected closer to existing build- 14b and the nut (70) tightened until the
surface (71)  ings than is possible using other known methods. deforms. A
waler is a particularly advantageous          In this regard, as the sheets
can be positioned embodiment as a single waler can be used to           at
reverse angles, they can be placed close to tension a number of anchors as
also illustrated in  50   existing buildings without any eaves etc to be
re- FIG. 14b.                                             moved first as is
the case with the prior art piles. The road way illustrated in FIGS. 15a
(depicted       To a certain extent, the required "strength" of bridging a
waterway) and 15b comprises a number      a retaining wall can be varied by
altering the de- of rectangular sheets (72) each folded about its      gree
of "overlap" of adjacent sheets. For example, longitudinal axis to produce
a series of pleats. A   55   an overlap of two "folds" provides, in effect,
a narrow flange (73) extends from both longitudinal     strengthened pole
every few metres - such an edges. Adjacent sheets (72) are positioned such
arrangement is extremely strong and stable. This that the respective
flanges (73) overlap and are      strength is superior to the prior art
interlocking 9    15                  EP 0 343 913 B1
16 piles but the sheets can readily be removed again     is laid. Thus, for
example, the sheets can be laid if desired.
directly on the existing ground surface and essen- As rust, dirt etc
collects in the grooves of the   tially be ready for immediate use. prior
art piles, they virtually lock solid, it requiring a  Another major
advantage is that the various tremendous force to remove them. This is not
a    5   sheets and anchors of the present invention can be 



problem  with the support sheets of the present       prepared on site. The
steel can be delivered on invention should it be necessary to remove the
site and as the machines for folding and cutting the sheets from the
ground.                               steel are portable, the required
number and shape A retaining wall can be constructed in a body      of
items can be manufactured on site. This repre- of water such as a dam or a
lake which is suffi-  10  sents a significant reduction in transportation
and ciently water tight to enable partial draining of the  manufacturing
costs. It is estimated that the dam or the like from one side of the wall.
After the  present invention is much stronger than known required work has
been undertaken on the drained      existing systems but can be put into
effect for side  a support sheet can be slowly removed allow-
approximately 25% of the cost. ing a controlled flow of water to pass under
thereof.   15  It will be appreciated that the above described It is
possible to construct a support wall for a   embodiments are examples only
and that modifica- revetment before any excavation is undertaken: the
tions can be made to the present invention de- angle of the support wall
can be chosen to reduce     scribed herein without departing from the
inventive wave run up at wave deflection off the revetment;     concept as
defined in the following claims. and as the support wall is essentially
water tight,  20 should any excavation of the water side be re-
Claims quired, this can be undertaken from the dry side of the wall.
1. A method of constructing a load bearing sur- By using the thinner gauge
sheets and an               face such as a retaining wall (47), floor span,
overlaid casing, the costs of manufacturing  a   25       roadway or the
like of the type having one or breakwater and the like can be significantly
re-          more interconnected essentially quadrangular duced but the
overall strength is improved.               corrugated sheets, each sheet
(1) of the type The present invention is particularly suited to
having one or more alternating radiused ridges revetments - both above and
below water - for use         and radiused troughs connected by linear in
beach shoreline protection, bridge abutments,   30     webs, characterised
in that said method com- road and rail embankments, dams, rivers. spill-
prises: ways, irrigation and stormwater canals, slipways,            (a)
providing an adaptor also comprising an retaining walls, breakwaters and
the like.                   essentially quadrangular corrugated sheet
Should it be necessary to strengthen any re-             (6) having
corrugations complementary to taining wall or the like, an anchor can be
relatively   35   those of said sheet (1), said adaptor having quickly
positioned for immediate use. The compact            means (7, 9. 10) for
temporary attachment nature of the anchor when in the closed position
to said sheet (1); and the fact that it can be positioned by means
(b) using said adaptor to place said sheet remote from the blade end
provides a major advan-           (1) into its required position; and tage
in that the anchor can be easily positioned   40        (c) removing said
adaptor. close to, for example, the existing foundations of any adjacent
building. Further advantages include     2. A method of constructing a load
bearing sur- the cost which is substantially less than existing        face
such as a retaining wall (47), floor span, devices and that a number of
items from the an-           roadway or the like of the type having one or
chor are reusable. An important advantage is that   45    more
interconnected essentially quadrangular no destressing of the anchor is
required after it has     corrugated sheets. each sheet (1) of the type
been positioned and served its intended purpose. A        having one or
more alternating radiused ridges further advantage is that the anchor can
be re-           and radiused troughs connected by linear tensioned at any
time throughout its structural life.    [err] characterised in that said
method com- unlike prior art anchors. Alternatively, if it is no   50
prises: longer necessary to maintain constant tension on             (a)
providing an adaptor also comprising an the retaining wall. the anchor and
its method of             essentially quadrangular corrugated sheet
insertion can be designed such that all components           (6) having
corrugations complementary to of the anchor, with the exceotion of the
blade. can          those of said sheet (1), said adaptor having readily be
removed from the ground.              55          means (7, 9. 10) for
temporary attachment The basic support sheet can also be used as a
to said sheet (1); road way surface which is load bearing for vehicles
(b) using said adaptor to place said sheet and the like even before any
final surface material           (1) to an approximation of its required
posi- 10    15                 EP 0343 913 B1                       16
piles but the sheets can readily be removed again    is laid. Thus, for
example, the sheets can be laid if desired.
directly on the existing ground surface and essen- As rust, dirt etc
collects in the grooves of the  tially be ready for immediate use. prior
art piles, they virtually lock solid, it requiring a  Another major
advantage is that the various tremendous force to remove them. This is not
a    5   sheets and anchors of the present invention can be problem  with
the support sheets of the present      prepared on site. The steel can be
delivered on 



invention should it be necessary to remove the       site and as the
machines for folding and cutting the sheets from the ground.
steel are portable, the required number and shape A retaining wall can be
constructed in a body     of items can be manufactured on site. This repre-
of water such as a dam or a lake which is suffi-  10  sents a significant
reduction in transportation and ciently water tight to enable partial
draining of the  manufacturing  costs. It is estimated  that the dam or the
like from one side of the wall. After the  present invention is much
stronger than known required work has been undertaken on the drained
existing systems but can be put into effect for side, a support sheet can
be slowly removed allow-   approximately 25% of the cost. ing a controlled
flow of water to pass under thereof.  15  It will be appreciated that the
above described It is possible to construct a support wall for a
embodiments are examples only and that modifica- revetment before any
excavation is undertaken; the   tions can be made to the present invention
de- angle of the support wall can be chosen to reduce    scribed herein
without departing from the inventive wave run up at wave deflection off the
revetment;    concept as defined in the following claims. and as the
support wall is essentially water tight,  20 should any excavation of the
water side be re-       Claims quired, this can be undertaken from the dry
side of the wall.                                            1. A method of
constructing a load bearing sur- By using the thinner gauge sheets and an
face such as a retaining wall (47), floor span, overlaid casing, the costs
of manufacturing a   25       roadway or the like of the type having one or
breakwater and the like can be significantly re-         more
interconnected essentially quadrangular duced but the overall strength is
improved.              corrugated sheets, each sheet (1) of the type The
present invention is particularly suited to      having one or more
alternating radiused ridges revetments - both above and below water - for
use        and radiused troughs connected by linear in beach shoreline
protection, bridge abutments,  30     webs, characterised in that said
method com- road and rail embankments, dams, rivers, spill-
prises: ways, irrigation and stormwater canals, slipways,           (a)
providing an adaptor also comprising an retaining walls, breakwaters and
the like.                  essentially quadrangular corrugated sheet Should
it be necessary to strengthen any re-            (6) having corrugations
complementary to taining wall or the like, an anchor can be relatively   35
those of said sheet (1), said adaptor having quickly positioned for
immediate use. The compact           means (7, 9, 10) for temporary
attachment nature of the anchor when in the closed position           to
said sheet (1); and the fact that it can be positioned by means
(b) using said adaptor to place said sheet remote from the blade end
provides a major advan-           (1) into its required position; and tage
in that the anchor can be easily positioned   40       (c) removing said
adaptor. close to, for example, the existing foundations of any adjacent
building. Further advantages include    2. A method of constructing a load
bearing sur- the cost which is substantially less than existing       face
such as a retaining wall (47), floor span, devices and that a number of
items from the an-          roadway or the like of the type having one or
chor are reusable. An important advantage is that   45   more
interconnected essentially quadrangular no destressing of the anchor is
required after it has    corrugated sheets, each sheet (1) of the type been
positioned and served its intended purpose. A       having one or more
alternating radiused ridges further advantage is that the anchor can be re-
and radiused troughs connected by linear tensioned at any time throughout
its structural life,    webs, characterised in that said method com- unlike
prior art anchors. Alternatively, if it is no   50  prises: longer
necessary to maintain constant tension on           (a) providing an
adaptor also comprising an the retaining wall, the anchor and its method of
essentially quadrangular corrugated sheet insertion can be designed such
that all components         (6) having corrugations complementary to of the
anchor, with the exception of the blade, can        those of said sheet
(1), said adaptor having readily be removed from the ground.             55
means (7, 9, 10) for temporary attachment The basic support sheet can also
be used as a           to said sheet (1); road way surface which is load
bearing for vehicles        (b) using said adaptor to place said sheet and
the like even before any final surface material         (1) to an
approximation of its required posi- 1 0    17                  EP 0 343 913
B1                     18 tion;
troughs connected by linear webs, characteris- (c) removing said adaptor;
ed in that said method comprises: (d) placing an attachment (17) in
temporary          (a) providing an adaptor also comprising an
communication with the top (5) of said sheet         essentially
quadrangular corrugated sheet (1) and further positioning said sheet (1) to
5   (6) having corrugations complementary to its required relationship to
the ground; and         those of said sheet (1), said adaptor having (e)
removing said attachment;                        means (7, 9, 10) for
temporary attachment 



wherein said attachment comprises:                     to said sheet (1);
(a) an elongated member (15) defining a              (b) using said adaptor
to place said sheet channel of a width slightly greater than the   10
(1) to an approximation of its required posi- depth of one of said ridges
or said troughs;         tion; (b) means (16) to releasably connect said
(c) removing said adaptor; elongated member (15) to a source of a
(d) placing an attachment (17) in temporary vibrating source;
communication with the top (5) of said sheet: wherein each side of said
channel is further   15      (1) and further positioning said sheet (1) to
adapted to comprise a short extension, each             its required
relationship to the ground; said extension comprising a corrugated sheet
(e) removing said attachment; having corrugations complementary to those of
(f) excavating any soil or the like that may said sheet (1).
be present from one face of said sheet; 20        (g) overlying a casing
(18) or the like on 3. A method as defined in Claim 1 or Claim 2
said one face, wherein said casing can be wherein, prior to placing said
sheet (1) into          filled with a suitable robust material (21); said
required position, a sheet is first driven      wherein said attachment
comprises: into the ground at the required angle and to            (a) an
elongated member (15) defining a the required depth to cut tree roots, to
split  25      channel of a width slightly greater than the rocks and the
like, said sheet then being re-           depth of one of said ridges or
said troughs; moved, characterised in that said sheet com-            (b)
means (16) to releasably connect said prises an essentially quadrangular
corrugated           elongated member (15) to a source of a sheet having
corrugations complementary to              vibrating source; those of said
sheet (1).                    30       wherein each side of said channel is
further adapted to comprise a short extension, each 4. A method of
constructing a revetment of the           said extension comprising a
corrugated sheet type having one or more inter-connected es-
having corrugations complementary to those of sentially quadrangular
corrugated sheets, each       said sheet (1). sheet (1) of the type having
one or more   35 alternating  radiused  ridges  and  radiused     6. A
method as defined in Claim 4 or Claim 5 troughs connected by linear webs,
characteris-       wherein, prior to placing said sheet (1) into ed in that
said method comprises:                    said required position, another
sheet is first (a) providing an adaptor also comprising an        driven
into the ground at the required angle essentially quadrangular corrugated
sheet   40     and to the required depth to cut tree roots, to (6) having
corrugations complementary to          split rocks and the like, said
another sheet then those of said sheet (1), said adaptor having       being
removed, characterised in that said an- means (7, 9, 10) for temporary
attachment          other sheet comprises an essentially quadran- to said
sheet (1);                                 gular corrugated sheet having
corrugations (b) using said adaptor to place said sheet   45
complementary to those of said sheet (1). (1) into its required position;
(c) removing said adaptor;                     7. A method as defined in
any one of Claims 1 to (d) excavating any soil or the like that may      6,
further characterized by: be present from one face of said sheet (1);
passing through at least one of said sheets (e) overlying a casing (18) or
the like on   so    at least one anchor of the type consisting of an said
one face, wherein said casing can be          elongated rod (35) having a
blade-like soil en- filled with a suitable robust material (21).
gaging means (26) pivotally connected at one end and capable of movement
from a first 5. A method of constructing a revetment of the
closed position to a second open position, and type having one or more
inter-connected es-   55     the other end of said rod (35) being adapted
to sentially quadrangular corrugated sheets, each       be secured to said
sheet in said first closed sheet (1) of the type having one or more
position, into the ground at the required angle alternating  radiused
ridges  and  radiused         and to the necessary depth; 11    19
EP 0 343 913 B1                     20 causing said blade-like means (26)
to as-     9. A method as defined in Claim 7, wherein said sume said second
open position; and                  anchor is first attached to a rod (35),
an outer subsequently or simultaneously with as-          casing (43) is
then positioned over said rod suming said second open position, securing
(35), one end of said casing (43) being releas- said other end of said rod
(35) to said sheet (1)   5  ably affixed to a first adaptor (42) which
holds in such a manner to substantially prevent any        said anchor in
said closed position, the other movement of said sheet (1) under the
influence       end of said outer casing (43) being affixed to a of ground
or other pressure or similar;              second adaptor (45) which, in
turn, is releas- 



further characterized in that said soil engaging     ably affixed to a
source of a repetitive impact means (26) comprises:
10       force, before-or simultaneously with - passing (a) a plate (27),
two sides of which taper to     said anchor through said sheet (1). a point
(28); (b) the end of said plate (27) opposite to     10. A method as
defined in Claim 9 wherein, prior said point (28) being bifurcated to
provide       to said passing of said anchor through said segments (80),
each segment (80) being   15       sheet (1), a channel is first created in
said soil curved at an inclination to the plane of said     to accommodate
said anchor attached to said plate (27);
rod (35) and said outer casing (43). (c) curved wing segments (30a, b) one
af- fixed to each side of said plate (27), each    11. A method as defined
in Claim 9 or Claim 10, wing segment (30) following the inclination   20
further characterized in that said first adaptor set by said plate (27) and
its said bifurcated    (42) comprises: end;
(a) a cylindrical body member; (d) an aperture (29) in said plate (27);
(b) a frusto-conical member extending from (a) means (32, 33) pivotally
connected               one end of, and coaxially with, said body across
said aperture (29) to allow said plate  25    member, said frusto-conical
member having (27) to rotate through no more than approxi-         a
section removed to create essentially a mately 90 degrees.
flat surface (38) on one side thereof; (c) a holding member (39) affixed to
said 8. A method as defined in any one of Claims 1 to           body member
and extending from said one 6, further characterized by:                30
end such that a slot (40) is formed between passing through at least one of
said sheets         said holding member (39) and said flat sur- at least
one anchor of the type consisting of an        face (38) of said
frusto-conical member; elongated rod (35) having a blade-like soil en-
(d) an externally threaded tube (37) extend- gaging means (52) pivotally
connected at one            ing from the other end of, and coaxially end
and capable of movement from a first  35           with, said body member;
closed position to a second open position, and          (e) a bore (41)
passing through the entire the other end of said rod (35) being adapted to
longitudinal length of said first adaptor (42); be secured to said sheet,
into the ground at         wherein said rod (35) of said anchor can pass
the required angle and to the necessary depth;       through said bore (41)
and wherein said plate causing said blade-like means (26) to as-  40
(27) of said anchor can be retained in said slot sume said second open
position; and                  to retain said anchor in said first closed
posi- subsequently or simultaneously with as-          tion. suming said
second open position, securing said other end of said rod (35) to said
sheet (1)  12. A method of constructing a roadway or the like in such a
manner to substantially prevent any   45   as defined in any one of Claims
1 to 3, or as movement of said sheet (1) under the influence       defined
in any one of Claims 7 to 11 when of ground or other pressure or similar;
appended to any one of Claims 1 to 3, charac- further characterized in that
said soil engaging     terised in that said method comprises: means (52)
comprises:                                   (a) further adapting said
sheet (1, 72) to (a) a plate (53), two sides of which taper to  50
comprise a narrow flange (73) along the full a point (54), the other end of
said plate (53)       length of each of its two longitudinal edges; being
curved at an inclination to the plane          (b) positioning the
resultant sheet such that of said plate (53);
the corrugations are transverse to the flow (b) an aperture (57) in said
plate (53); and         of the traffic that will use said roadway or (c)
means (58) pivotally connected across   55      the like; any successive
sheet being posi- said aperture to allow said plate (53) to
tioned  such  that adjacent said  narrow rotate through no more than
approximately            flanges (73) overlap. 90 degrees. 12    21
EP 0 343 913 B1                     22 13. A method as defined in Claim
12, further              anzuordnen; characterised in that suitable infill
material is      c) der Adapter wird entfernt; positioned on that surface
of said sheet which         d) ein Zubeh6rteil (17) wird in zeitweiliger
will be in direct contact with said traffic.           Verbindung  mit der
Oberseite  (5) der 5         Schicht (1) angeordnet, und die Schicht (1)
14. A method is defined in Claim 13 wherein said           wird weiterhin
in ihrer gewOnschten Bezie- infill material is retained on said surface be-
hung zum Untergrund angeordnet; und tween continuous-type edge cappings
(75) ex-           e) das Zubehorteil wird entfernt; tending parallel to
said flow and connected to       wobei das Zubeh6rteil enthalt: 



said flanges.                               10         a) ein lngliches
Tell (15), das einen Kanal mit einer Breite bildet, die geringfUgig gro-
Patentanspruche                                            13er ist als die
Tiefe einer der Rippen oder der Wellen; 1. Verfahren zum Bau einer
lasttragenden Flache,           b) eine Einrichtung (16) zur l6sbaren Ver-
wie beispielsweise einer Stitzwand (47), eines   15    bindung des
l~nglichen Teils (15) mit einer mit Spannelementen versehenen Bodens, einer
Quelle einer Vibrationsquelle; StraBe o.a., die eine oder mehrere
miteinander       wobei jede Seite des Kanals weiterhin so aus- verbundene,
im wesentlichen viereckige, ge-          gebildet ist, daB sie eine kurze
Verlangerung wellte Schichten enthalt, wobei jede dieser          enthalt,
von der jede eine gewellte Schicht Schichten (1) eine oder mehrere
abwechselnd   20     aufweist, die eine komplementar zur Schicht
angeordnete, gerundete Rippen und gerundete         (1) gestaltete
Wellenform aufweist. Rillen enthalt, die durch linear verlaufende Ste- ge
verbunden sind,                               3. Verfahren nach Anspruch 1
und 2, wobei vor gekennzeichnet durch folgende Verfahrens-            der
Anordnung der Schicht (1) in der ge- schritte:
25       w(Inschten Position zunachst eine Schicht in a) es ist ein Adapter
vorgesehen, der             dem erforderlichen Winkel und der erforderli-
gleichfalls eine im wesentlichen viereckige,      chen Tiefe in den
Untergrund getrieben wird, gewellte Schicht (6) umfaflt, die eine zur
um auf diese Weise Baumwurzeln abzuschnei- Schicht (1) komplementar
gestaltete Wel-          den oder Steine u.a. zu zertrennen, wobei die
lenform aufweist, wobei der Adapter Einrich-   30  Schicht dann entfernt
wird, dadurch gekenn- tungen (7, 9, 10) zur zeitweiligen Befesti-
zeichnet, dag die Schicht eine im wesentlichen gung an der Schicht (1)
enthalt;                  viereckige, gewellte Schicht enthalt, die eine b)
der Adapter wird verwendet, um  die            der Schicht (1) entsprechend
geformte Wellen- Schicht (1) in ihre gew~inschte Position zu       form
aufweist. bringen; und                              35 c) der Adapter wird
entfernt.                  4. Verfahren zum Bau einer Verkleidung mit einer
oder mehreren miteinander verbundenen, im 2. Verfahren zum Bau einer
lasttragenden Flache,        wesentlichen viereckigen gewellten Schichten,
wie beispielsweise einer Stitzwand (47), eines       wobei jede dieser
Schichten (1) eine oder mit Spannelementen versehenen Bodens, einer   40
mehrere abwechselnd angeordnete, gerundete Stral3e o.a., die eine oder
mehrere miteinander      Rippen und gerundete Rillen enthalt, die durch
verbundene, im wesentlichen viereckige, ge-         linear verlaufende
Stege verbunden sind, wahlte Schichten aufweist, wobei jede dieser
gekennzeichnet durch folgende Verfahrens- Schichten (1) eine oder mehrere
abwechselnd          schritte: angeordnete, gerundete Rippen und gerundete
45       a) ein Adapter ist vorgesehen, der gleich- Rillen enthalt, die
durch linear verlaufende Ste-      falls eine im wesentlichen viereckige,
ge- ge verbunden sind.                                     wellte Schicht
(6) enthalt, die eine komple- gekennzeichnet durch folgende Verfahrens-
mentar zur Schicht (1) gestaltete Wellen- schritte:
form autweist, wobei der Adapter Einrichtun- a) es ist ein Adapter*
vorgesehen, der   50          gen (7, 9, 10) zur zeitweiligen Befestigung
gleichfalls eine im wesentlichen viereckige,         an der Schicht (1)
aufweist: gewellte Schicht (6) aufweist, die eine kom-         b) der
Adapter wird verwendet, um  die plementar zur Schicht (1) gestaltete
Wellen-         Schicht (1) in ihrer gewunschten Position form aufweist.
wobei der Adapter Einrichtun-         anzuordnen; gen (7, 9, 10) zur
zeitweiligen Befestigung   s5     c) der Adapter wird entfernt: an der
Schicht (1) enthalt;                          d) Boderimaterial o.i., das
auf einer Seite b) der Adapter wird verwendet, um  die               der
Schicht (1) vorhanden sein kann, wird Schicht (1) nahe ihrer gewOnschten
Position          entfernt: 13    23                 EP 0 343 913 B1
24 e) auf dieser Seite wird ein Gehause (18)          wobei diese andere
Schicht anschlieBend ent- o.a. Gberlagert, das mit einem geeigneten,
fernt wird, dadurch gekennzeichnet, daB diese robusten Material (21)
geftillt werden kann.       andere Schicht eine im wesentlichen vierecki-
ge, gewellte Schicht umfal3t, die eine komple- 5. Verfahren zum Bau einer
Verkleidung mit einer   5     mentar zur Schicht (1) gestaltete Wellenform
oder mehreren miteinander verbundenen, im            aufweist. wesentlichen
viereckigen gewellten Schichten, wobei jede dieser Schichten (1) eine oder
7. Verfahren nach einem der Ansprtche 1 bis 6, mehrere abwechselnd
angeordnete, gerundete           weiterhin dadurch gekennzeichnet, daB:
Rippen und gerundete Rillen enthalt, die durch   10      durch wenigstens
eine der Schichten in 



linear verlaufende Stege verbunden sind,             den Untergrund im
gew('nschten Winkel und gekennzeichnet durch  folgende Verfahrens-
der erforderlichen Tiefe wenigstens ein Anker schritte:
gefihrt wird, der einen langlichen Stab (35) a) ein Adapter ist vorgesehen,
der gleich-         aufweist, der eine klingenartige, in den Grund falls
eine im wesentlichen viereckige, ge-  i5     eingreifende Einrichtung  (26)
aufweist, die wellte Schicht (6) aufweist, die eine komple-
schwenkbeweglich an einem Ende befestigt ist mentar zur Schicht (1)
gestaltete Wellen-          und aus einer ersten geschlossenen Position in
form aufweist, wobei der Adapter Einrichtun-       eine zweite ge6ffnete
Position beweglich ist, gen (7, 9, 10) zur zeitweiligen Befestigung
wobei das andere Ende des Stabes (35) an der an der Schicht (1) umfaBt;
20       Schicht in der ersten geschlossenen Position b) der Adapter wird
verwendet, um  die             befestigt werden kann; Schicht (1) nahe
ihrer gewinschten Position           die klingenartige Einrichtung (26) die
zwei- anzuordnen;                                       te, offene Position
einnimmt; c) der Adapter wird entfernt;
anschliefend oder gleichzeitig mit der Ein- d) ein Zubehorteil (17) wird in
zeitweiliger   25  nahme der zweiten, offenen Position, das an- Verbindung
mit der Oberseite (5) der              dere Ende des Stabs (35) an der
Schicht (1) Schicht (1) angeordnet, und die Schicht (1)        derart
befestigt wird, daB jegliche Bewegung wird in ihrer gewunschten
Beziehungslage           der Schicht (1) unter der Einwirkung des Un- zurn
Untergrund positioniert;                     tergrundes, eines anderen
Drucks o.a. im we- e) das Zubehoirteil wird entfernt;        30
sentlichen verhindert wird; f) Bodenmaterial o.., das auf einer Seite
weiterhin dadurch gekennzeichnet, daB die in der Schicht vorhanden sein
kann, wird ent-         den Grund eingreifende Einrichtung (26) ent- fernt;
halt: g) auf dieser Seite wird ein Gehfuse (18)            a) eine Platte
(27), von der zwei Seiten zu o.i Cberlagert, wobei das Gehause mit ei-  35
einer Spitze (28) zulaufen; nem geeigneten robusten Material (21) be-
b) wobei das Ende der Platte (27) gegen- fullt werden kann;
Ober der Spitze (28) sich gabelt, um auf wobei das Zubeh6rteil enthalt:
diese Weise Segmente (80) zu bilden, die a) ein langliches Teil (15), das
einen Kanal         in einem Winkel zur Ebene der Platte (27) mit einer
Weite bildet, die geringflgig gro-   40    gekrammt sind; Ber ist als die
Tiefe einer der Rippen oder          c) gekrOmmte FlOgelsegmente (30a,
30b), der Rillen;                                          die jeweils mit
einer Seite der Platte (27) b) eine Einrichtung (16) zur losbaren Ver-
verbunden sind und die beide der durch die bindung des langlichen Teils
(15) mit einer          Platte (27) gesetzten Neigung und ihrem Quelle
einer Vibrationsquelle;            45         gegabelten Ende folgen; wobei
jede Seite des Kanals weiterhin so ge-            d) eine Offnung (29) in
der Platte (27); staltet ist, daB sie eine kurze Verlangerung            e)
Einrichtungen (32, 33), die schwenkbe- enthait, wobei jede Verlangerung
eine gewellte          weglich uber der Offnung (29) verbunden Schicht
umfaft, die eine komplementar zur               sind, um auf diese Weise
eine Drehbewe- Schicht (1) gestaltete Wellenform aufweist.  so         gung
der Platte (27) um nicht mehr als etwa 90 zu erm6glichen. 6. Verfahren nach
Anspruch 4 oder 5, wobei vor der Anordnung der Schicht (1) in der ge-
8. Verfahren nach einem der Anspruche 1 bis 6, wUnschten Position eine
weitere Schicht zu-          weiterhin dadurch gekennzeichnet, daB nachst
in dem gewUnschten Winkel und der   55            durch wenigstens eine der
Schichten in erforderlichen Tiefe in den Untergrund getrie-       den
Untergrund im gewUnschten Winkel und ben wird, um auf diese Weise
Baumwurzeln zu          bis in die erforderliche Tiefe hinein wenigstens
zerschneiden und Steine ua.5 zu zertrennen.          ein Anker gef~hrt
wird, der einen ldnglichen 14                   |IIii liii||     III|
||||11 |||||1|1|||    25                 EP0343913B1
26 Stab (35) aufweist, der eine klingenartige, mit       dazu erstreckt,
und das einen Anschnitt auf- dem Boden in Eingriff kommende Einrichtung
weist, der entfernt ist, um auf diese Weise (52) enthalt, die
schwenkbeweglich an einem           eine im wesentlichen flache Oberfl~che
(38) Ende befestigt ist und zwischen einer ersten          auf einer seiner
Seiten auszubilden; geschlossenen Position und einer zweiten ge-   5
c) ein Halteteil (39), das an dem Korperteil oflneten Position beweglich
ist, wobei das an-        befestigt ist und sich von dem einen Ende dere
Ende des Stabs (35) an der Schicht befe-         erstreckt, so daB ein
Schlitz (40) zwischen stigt werden kann;
dem Halteteil (39) und der flachen Oberfla- die klingenartige Einrichtung
(26) die zwei-       che (38) des stumpfkonischen Teils ausge- te geoffnete
Position einnehmen kann;       10        bildet wird; anschliegend oder
gleichzeitig mit der Ein-        d) ein auf seiner AuBenseite mit einem Ge-



nahme der zweiten geoffneten Position das             winde versehenes Rohr
(37), das sich von andere Ende des Stabs (35) an der Schicht (1)
dem  anderen Ende des Korperteils und derart be-festigt wird, daB eine
Bewegung der         koaxial dazu erstreckt; Schicht (1) unter der
Einwirkung des Grundes,  i5     e) ein Bohrloch (41), das sich durch die
eines anderen Drucks o.a. verhindert wird;            gesamte Lange des
ersten Adapters (42) in weiterhin dadurch gekennzeichnet, daB die in
Langsrichtung erstreckt; den Boden eingreifende Einrichtung (52) ent-
wobei der Stab (35) des Ankers durch das halt:
Bohrloch (41) greifen kann und wobei die Plat- a) eine Platte (53), von der
zwei Seiten sich   20  to (27) des Ankers in dem Schlitz zurtckgehal- zu
einer Spitze (54) verjOngen, wobei das        ten werden kann, um den Anker
in der ersten andere Ende der Platte (53) in einem Nei-
geschlossenen Position zu halten. gungswinkel zur Ebene der Platte (53) ge-
krmrnmt ist;                                  12. Verfahren zum Bau einer
StraBe o.a. nach ei- b) eine Offnung (57) in der Platte (53); und    25
nem der Ansprlche 1 bis 3, oder nach einem c) eine Einrichtung (58), die
schwenkbeweg-      der Anspruche 7 bis 11, soweit abhangig von lich
oberhalb der Offnung verbunden ist, um      einem der AnsprUche 1 bis 3,
auf diese Weise eine Drehbewegung der            gekennzeichnet durch
folgende Verfahrens- Platte (53) urn nicht mehr als etwa 90  zu
schritte: ermoglichen.                             3o         a) die
Schicht (1, 72) ist weiterhin so gestal- tet, daB sie einen schmalen
Flansch (73) 9. Verfahren nach Anspruch 7, wobei der Anker             Ober
die gesamte  LAnge ihrer beiden zunachst an einem  Stab (35) befestigt wird
LAngskanten aufweist; und anschlieBend ein Auleres Gehause (43)
b) die so gebildete Schicht wird derart an- Ober dem Stab (35) positioniert
wird, wobei ein  35   geordnet, daB die Wellenform  quer zurn Ende des
Gehauses (43) losbar an einem er-            VerkehrsfluB auf der Strafle
o.a. verlauft; sten Adapter (42) befestigt wird, der den Anker       jede
weitere Schicht wird derart angeordnet, in der geschlossenen Position hilt,
wobei das         daB die benachbarten schmalen Flansche andere Ende des
auleren Gehauses (43) an              (73) einander Uberlappen. einem
zweiten Adapter (45) befestigt ist, der  40 seinerseits l6sbar mit einer
Repetitiv-Aufprall-  13. Verfahren nach Anspruch 12, weiterhin da-
kraft-Quelle verbunden ist, wobei dies vor -        durch gekennzeichnet,
daB geeignetes FuIlma- oder gleichzeitig mit - dem DurchfUhren des
terial auf der Oberfl~che der Schicht positio- Ankers durch die Schicht (1)
geschieht.             niert wird, die in unmittelbarem  Kontakt mit 45
dam VerkehrsfluB ist. 10. Verfahren nach Anspruch 9, wobei vor der
Durchfuhrung des Ankers durch die Schicht (1)   14. Verfahren nach Anspruch
13, wobei das Full- zunachst ein Kanal im Boden zur Unterbrin-
material auf der Oberflache zwischen endlosen gung des Ankers ausgebildet
wird, der mit           Kantenkappen (75) gehalten wird, die parallel dem
Stab (35) und dem auBeren Gehause (43)  50      zum genannten VerkehrsfluB
verlaufen und mit verbunden ist.                                      den
Flanschen verbunden sind. 11. Verfahren nach Anspruch 9 oder 10, weiterhin
Revendications dadurch gekennzeichnet, daB der erste Adap- ter (42)
enthalt:                          ss  1. Mdthode de construction d'une
surface de a) ein zylindrisches Korperteil;                 support d'une
charge telle qu'un mur de rete- b) ein stumpf-konisches Teil, das sich von
nue (47), une portee de plancher, une voie ou einem  Ende des Korperteils
und koaxial          analogue du type comprenant une ou plusieurs 15 *   C
L   M   S   *    27                 EP 0343 913 B1                       28
feuilles ondul6es pour l'essentiel quadrangulai-      I'angle d6sire et a
la profondeur d6sir6e pour res relides entre elles, chaque feuille (1)
etant     couper les racines d'arbre, pour casser les du type qui presente
en alternance un ou              rochers et analogues, la feuille etant
ensuite plusiours sommets arrondis et creux arrondis          retir6e,
caract6ris6e en ce que la dite feuille reli6s par des ames lineaires,
caract6ris6e en    5   est constituee par une feuille ondul6e, pour ce
qu'elle comprend les operations consistant:        I'essentiel
quadrangulaire, dont les ondulations (a) a pr6voir un adaptateur qui
comprend           sont compl6mentaires de celles de la dite aussi une
feuille ondulle (6) pour l'essentiel     feuille (1). quadrangulaire
presentant des ondulations compl6mentaires de celles de la dite feuille  10
4. Methode de construction d'un revetement du (1), ledit adaptateur
comportant des moyens        type pr6sentant une ou plusieurs feuilles
ondu- (7,9,10) de fixation temporaire a la dite feuil-   lees, pour
l'essentiel quadrangulaires, reliees 



le (1);                                            entre elles, chaque
feuille (1) etant du type qui (b) a utiliser ledit adaptateur pour placer
la     comprend en alternance un ou plusieur som- dite feuille (1) dans sa
position d6siree; et    is  mets arrondis et creux arrondis, qui sont
relies (c) a retirer le dit adaptateur.                   par des ames
rectilignes, caract6risee en ce qu'elle comprend les operations consistant:
2. Methode de construction d'une surface do                 (a) a pr6voir
un adaptateur qui comprend support d'uns charge telle qu'un mur de rote-
aussi une feuille ondul6e (6), essentielle- nue (47), uns portes do
plancher, une voie ou   20       ment quadrangulaire, pr6sentant dos ondu-
analogue, du type comprenant une ou plu-                 lations
complementaires de cellos de la dite sieurs feuilles ondulees, pour
l'essentiel qua-         feuille (1), le dit adaptateur comportant des
drangulaires, reli6es entre olles, chaque feuille        moyens (7,9,10) de
fixation tomporaire a la (1) etant du typo qui presente en alternance un
dite feuille (1); ou plusieurs sommets arrondis et creux arron-   25
(b) a utiliser le dit adaptateur pour placer la dis qui sont reli6s par des
ames lineaires,              dite feuille (1) dans sa position d6sir6e;
caracterisee en ce que la dite methode corn-             (c) a retirer le
dit adaptateur; prend les operations qui consistent:                    (d)
a creuser toute terre ou analogue qui (a) a pr6voir un adaptateur qui
comprend              pout se pr6senter & partir d'une face de la aussi une
feuille ondul6e (6) essentiellement   30    dite feuille (1);
quadrangulaire presentant des ondulations             (e) a recouvrir la
dite face d'un entourage compl6mentaires de celles de la dite feuille
(18) ou analogue, le dit entourage pouvant (1), le  dit adaptateur
comportant des                etre rempli d'un mat6riau robuste approprie.
moyens (7,9,10) de fixation temporaire a la feuille (1);
3s   5. Methode de construction d'un revgtement du (b) a utiliser le dit
adaptateur pour disposer     type comprenant une ou plusieurs feuilles on-
la dite feullte (1) approximativement dans la      dulees, pour l'essentiel
quadrangulaires, qui position d6sir6e;
sont reliees entre elles, chaque feuille (1) etant (c) a retirer le dit
adaptateur;                   du type presentant en alternance un ou plu-
(d) a placer une fixation (17) en communi-  40     sieurs sommets arrondis
et creux arrondis re- cation temporaire avec le sommet (5) de la
li6s par des ames rectilignes, caracterisee en dite feuille (1) et a
disposer de plus la dite     ce qu'elle comprend les operations consistant:
feuille (1) dans sa position d6siree par rap-         a) a prevoir un
adaptateur qui comprend port au sol ; et
aussi une feuille ondulee (6) pour l'essentiel (e) a retirer la dite
fixation;           45          quadrangulaire presentant des ondulations
la dite fixation comprenant:                            complementaires de
cellos de la dite feuille (a) un organe ailonge (15) d6finissant un
(1), le dit adaptateur comportant un moyen canal d'une largeur i6gerement
superieure a           (7,9,10) de fixation temporaire a la dite feuil- la
profondeur de l'un des dits sommets ou            le (1); des dits creux;
50          b) a utiliser le dit adaptateur pour placer la (b) un moyen
(16) pour relier de fagon                dite feuille (1) approximativement
dans la amovible le dit organe allonge (15) a une             position
desiree; source de source vibrante                             c) a a
retirer le dit adaptateur; d) a placer une fixation (17) en communica- 3.
Methode selon la revendication 1 ou la reven-   55       tion temporaire
avec le sommet (5) de la dication 2 dans laquelle. avant de placer la dite
dite feuille (1) et a placer en plus la dite feuille (1) dans la dite
position desir6e, on           feulfle (1) dans sa position desiree par
rap- dispose d'abord une feuille dans le sol selon            port au sol:
16                            I 11 11111  N   S   *    29
EP 0 343 913 B1                    30 e) a retirer la dite fixation;
feuille (1) sous l'influence du sol, ou d'une f) a creuser toute terre ou
analogue pouvant      autre pression ou analogue; se pr6senter a partir
d'une face de la dite       et caract6risee de plus par le fait que le
feuille;                                          moyen d'engagement de la
terre (26) com- g) a recouvrir la dite face par un entourage    5  prend:
(18) ou analogue, ledit entourage pouvant           a) une plaque (27),
dont deux cotes se 8tre rempli par un mat6riau robuste (21)
terminent en pointe en un point (28); appropri6;
b) I'extr6mit6 de cette plaque (27) opposee la dite fixation comprenant:
au dit point (28) pr~sentant une bifurcation a) un organe allong6 (15)
d6finissant un   tO       qui procure des segments (80), chaque seg- canal
d'une largeur l6gbrement sup6rieure a         ment (80) etant incurve pour
presenter une la profondeur de l'un des dits sommets ou
inclinaison par rapport au plan de la dite fonds;
plaque (27); 



b) un moyen (16) pour fixer de fagon deta-          c) des segments d'aile
courbes (30a,b), 'un chable le dit organe allong6 (15) a une   i5
fix6 a chaque c8te de la dite plaque (27), source d'une source vibrante ;
chaque c8t6          chaque segment d'aile (30) suivant 'inclinai- du dit
canal etant concu de plus pour pr6-          son prise par la dite plaque
(27) et sa dite senter un court prolongement, chaque court
extremite en forme de bifurcation; prolongement comprenant une feuille
ondu-           d) une ouverture (29) m6nagee dans la dite lee dont les
ondulations sont complementai-  20     plaque (27); res de celles de la
feuille (1).                    e) un moyen (32,33) pivotant autour d'un
axe transversal a la dite ouverture (29) pour 6. Methode selon la
revendication 4 ou la reven-          permettre a la dite plaque (27) de
tourner dication 5 dans laquelle, avant de placer la dite      selon un
angle qui ne soit pas sup6rieur a feuille (1) dans la dite position
desiree, on   25     environ 90 degres. place d'abord dans le sol une autre
feuille selon l'angle desire et a la profondeur desiree  8. Procede selon
l'une quelconque des revendi- de fagon a couper les racines d'arbres, a
cations 1 a 6, caracterise de plus par le fait briser les rochers et
similaires, la dite autre     que: feuille etant alors retiree,
caracterisee en co   3o    au moins l'une des dites feuilles est traver-
que la dite autre feuille compre:.d une feuille     s6e par au moins un
organe d'ancrage du type ondulee, pour l'essentiel quadrangulaire, dont
consistant en une tige allong6e (35) qui pre- les ondulations sont
complementaires de cel-        sente un moyen (52) en forme de lame destine
les de la feuille (1).                              a engager la terre, qui
pr6sente une liaison 35      pivotante a une extremit6 et qui peut se
depla- 7. M6thode selon l'une quelconque des revendi-          cer depuis
une premiere position ferm6e jus- cations 1 a 6, caracterisee de plus par
le fait     qu'a une seconde position ouverte, et l'autre que:
extremite de la dite tige (35) etant destin6e a au moins lune des dites
feuilles est traver-    etre fix6e a la dite feuille disposee dans le sol
see par au moins un organe d'ancrage du type   40   selon l'angle desire et
a la profondeur neces- consistant en une tige allongee (35) qui pre-
saire; sente un moyen (26) en forme de lame pour               on fait
passer le dit moyen en forme de engager la terre, reli6 de fagon pivotante
a une    plaque (26) dans ladite seconde position ou- extremite et qui pout
se d6placer depuis une        verte ; et premiere position fermee jusqu'a
une seconde   45       i la suite du passage dans la dite seconde position
ouverte, et l'autre extr6mit6 de la dite   position ouverte, ou
simultan6ment a ce passa- tige (35) etant destinee, dans ladite premiere
ge, on fixe la dite autre extremite de la dite position fermee, a 8tre
fixee a la dite feuille     tige (35) a la dite feuille (1) de fagon a
emp8- dispos6e dans le sol selon l'angle desir6 et a      cher pratiquement
tout d6placement de la dite la profondeur n6cessaire ;                 50
feuille (1) sous l'influence du sol, d'une autre on fait passer le dit
moyen en forme de          pression ou analogue; plaque (26) dans ladite
seconde position ou-        et caracteriseo de plus par le fait quo le
verte; et                                           moyen d'engagement de
la terre (52) com- a la suite du passage dans ladite seconde        prend:
position ouverte. ou simultan6ment a ce passa-   55    a) une plaque (53),
dont deux c8t6s se ge, on fixe la dite autre extremit6 de la dite
terminent en pointe en un point (54), I'autre tige (35) a la dite feuille
(1) de fagon a empe-       extr6mite de cette plaque (53) etant incur- cher
pratiquement tout deplacement de la dite          vee pour presenter une
inclinaison par rap- 17                         llllll    31
EP 0 343 913 B1                     32 port au plan de la dite plaque (53);
m6e. b) une ouverture (57) m6nag6e dans la dite plaque (53) ; et
12. M6thode de construction d'une voie ou analo- c) un moyen (58) pivotant
autour d'un axe         gue selon l'une quelconque des revendications
transversal a la dite ouverture pour permet-   5  1 a 3 ou selon l'une
quelconque des revendi- tre a la dite plaque (53) de tourner selon un
cations 7 a 11 lorsqu'elles sont rattach6es a angle qui ne soit pas
sup6rieur a environ 90      Iune quelconque des revendications 1 a 3,
degr6s.                                           caract6ris6e en ce
qu'elle comprend les opera- tions consistant: 9. Methode selon la
revendication 7, dans laquel-  10     a) a adapter de plus la dite feuille
(1,72) le on fixe d'abord le dit organe d'ancrage a           pour qu'elle
presente un rebord etroit (73) une tige (35), on place ensuite un entourage
sur toute la longueur de chacun de ses exterieur (43) sur la dite tige
(35), une extremi-     deux bords longitudinaux; t6 du dit entourage (43)
etant fix6 de facon           b)a placer la feuille resultante de fagon qua



detachable a un premier adaptateur (42) qui  is        ses ondulations
soient dispos6es transver- maintient le dit organe d'ancrage dans la dite
salement a la circulation qui empruntera la position fermee, I'autre
extremite du dit entou-       voie ou analogue ; toute feuille successive
rage exterieur (43) 6tant fix6e a un second            6tant plac6e de
fagon qua les rebords adaptateur (45) qui, a son tour, est fixe de
etroits (73) se chevauchent. fagon detachable a une source d'une force   20
d'impact repetitive, avant de faire traverser la  13. Methode salon la
revendication 12, caracteri- dite feuille (1) par le dit element d'ancrage,
ou   see de plus en ce qu'un materiau de remplis- simultanement a cela.
sage convenable est place sur la surface de la dite feuille destin6ea A tre
en contact direct 10. M6thode salon la revendication 9 dans laquel-  25
avec la circulation. Ie, avant ia dite travers6e de la dite feuille (1) par
le dit organe d'ancrage, on menage           14. M6thode selon la
revendication 13, dans la- d'abord un canal dans la dite terre , pour
quelle le dit mat6riau de remplissage est rate- recevoir ledit organe
d'ancrage fixd a la dite      nu, sur la dite surface, entre [as chapes de
tige (35) et le dit entourage ext6rieur (43).  30   bordure (75) qui
s'etendent parallilement au dit ecoulement et sont reliees aux dits
rebords. 11. M6thode selon la revendication 9 ou la reven- dication 10,
caracteris6e de plus en ce qua le dit premier adaptateur (42) comprend: a)
un element de corps cylindrique;      35 b) un element tronconique.
s'etendant a partir d'une extremite du dit element de corps et coaxialement
a lui, une partie du dit element tronconique 6tant anlevee pour creer sur
l'un de ses c~tes une surface (38)   40 plate pour l'essentiel; c) un
el6ment de maintien (39) fixe au dit element de corps et s'6tendant a
partir de la dite extremit6 de fagon a m6nager une fente (40) entre ledit
616ment de maintien   45 (39) et la dite surface plate (38) du dit el6ment
tronconique; d) un tube filete exterieurement (37) qui s'4tend a partir de
I'autre extr6mit6 de I'616- ment de corps et coaxialement a lui;     so a)
un trou (41) traversant toute la longueur longitudinale du dit premier
adaptateur (42) la dite tige (35) du dit element d'ancrage pou- vant
traverser le dit trou (41) et la dite plaque   55 (27) du dit organe
d'ancrage pouvant etre rate- nue dans la dite fente pour retenir le dit
organe d'ancrage dans la dite premiere position fer- 18 * C   L   M   S *


