
THIS  INVENTION relates to a mandrel  shoe and more particularly to a
mandrel shoe for use in installing vertical drains.          Vertical
drains are used as one of a number of methods to drain and consolidate
ground upon which construction is to take place. A vertical drain comprises
an elongate pre-fabricated plastics corrugated core surrounded by a filter
cloth.  Water is free to pass 



through the filter cloth into the corrugations of the plastics core.   The
corrugations define a series of elongate channels in the core. Water in the
vertical drain is forced up through the channels to the surface by the
pressure of a surcharge load placed on the ground being consolidated.
Vertical drains are installed in an array covering the area to be
consolidated.  The drains are spaced 1 to 1.5 metres apart from one
another. Thus, many hundreds or thousands of vertical drains need to be
installed in a large site.  The drains are installed to a depth which
varies from 5 to 80 metres and typically to a depth in the range of 10 to
40 metres.           A conventional method of installing vertical drains is
by using an installation rig, which is termed a stitcher, such as the one
shown in Figure 1 of the accompanying drawings.  The stitcher is attached
to a standard excavator or crane.  A mast in the stitcher is operable to
drive a hollow mandrel, through which the vertical drain runs, into the
ground to be consolidated.    



2         An anchor plate is used to anchor each drain at the bottom of the
ground to be consolidated. The anchor plate must embed itself in the soil
to prevent the vertical drain being pulled out from the soil when the
mandrel is withdrawn. Typically, a worker will fit a new anchor plate to a
portion of the drain projecting out of the bottom of the hollow mandrel.
Once the anchor plate is fitted to the drain, installation can commence and
the anchor plate which is seated at the bottom the end of the hollow
mandrel is driven into the ground. Once the desired depth has been reached,
the mandrel is withdrawn and the anchor plate remains in the ground to be
consolidated thereby also leaving the vertical drain anchored in place in
the ground.   



When the mandrel has been fully withdrawn from the ground, a portion of the
drain still projects from the ground and this portion is cut to leave a
stub of drain projecting from the ground.           The worker must then
attach another anchor plate to the end of the drain projecting from the
mandrel.   In a site in which one million metres of vertical drains are to
be installed at an average depth of 20 metres, approximately 50,000
installations will need to be carried out which would require 50,000 anchor
plates and 50,000 drain cutting operations and 50,000 fittings of new
anchor plates.  Clearly, the conventional installation is time- consuming,
labour intensive and requires a new anchor plate for each installation.
Another disadvantage of the use of anchor plates is that the anchor plates
present a planar surface to the ground when being driven into the ground
which creates significant resistance to the passage of the mandrel through
the ground.     



3         It is an object of the present invention to seek to provide a
mandrel shoe and method of installing vertical drains which do not suffer
from the above disadvantages.          Accordingly, one aspect of the
present invention provides a mandrel shoe for the installation of vertical
drains, the mandrel shoe comprising : a guide channel extending from an
upper end of the mandrel shoe to a side opening formed in a lower end of
the mandrel shoe, the guide channel being adapted to direct a length of
drain from an upper end of the mandrel shoe towards and out of the side
opening, such that an anchoring length of drain projects from the side
opening to anchor the drain within the ground.  



Another aspect of the present invention provides a mandrel shoe for use
with a mandrel for the installation of vertical drains, an upper end of the
mandrel shoe being securable to the bottom of the mandrel, the mandrel shoe
comprising: a guide channel extending from an aperture in the upper end of
the mandrel shoe to an opening formed in the lower end of the mandrel shoe,
the guide channel being adapted to direct a length of drain from the
mandrel towards and out of the opening; feed means actuable to pay out a
predetermined length of drain through the opening as the mandrel shoe is
lowered from a position above the ground towards the ground; and cutting
means actuable to cut through the drain as the mandrel shoe is withdrawn
completely from the ground.           A further aspect of the present
invention provides a  method of installing vertical drains comprising the
steps of: priming a mandrel shoe with a length of drain such  that  an
anchoring  length  of  drain  projects substantially sideways from the
mandrel shoe; driving the      



4  mandrel shoe into the ground to a predetermined depth, the anchoring
length of drain being urged into a position against a side of the mandrel
shoe as the mandrel shoe is driven into the ground; releasing the anchoring
length from the side of the mandrel shoe to entrap the anchoring length in
the ground such that the vertical drain is anchored in place by the
protruding anchoring length; and subsequently withdrawing the mandrel shoe
from the ground.           Another aspect of the present invention provides
a method of installing vertical drains comprising the steps of : priming a
mandrel shoe with a length of drain; paying out a predetermined length of
drain through an opening in the mandrel shoe as the mandrel shoe is lowered
from a position above the ground towards the ground; driving the mandrel
shoe into the ground to a predetermined depth; 



subsequently withdrawing the mandrel shoe from the ground to leave the
vertical drain embedded in the ground; and cutting the drain once the
mandrel shoe has been fully withdrawn from the ground.           A further
aspect of the present invention provides a mandrel shoe for use with a
mandrel for the installation of vertical drains, an upper end of the
mandrel shoe being securable to the bottom of the mandrel, the mandrel shoe
comprising: a guide channel extending from an aperture in the upper end of
the mandrel shoe to an opening formed in the lower end of the mandrel shoe,
the guide channel being adapted to direct a length of drain from the
mandrel towards and out of the opening; and feed means actuable to pay out
a predetermined length of drain through the opening as the mandrel shoe is
lowered from a position above the ground towards the ground.          



5          A further aspect of the present invention provides a method of
installing vertical drains comprising the steps of: priming a mandrel shoe
with a length of drain; paying out a predetermined length of drain through
an opening in the mandrel shoe as the mandrel shoe is lowered from a
position above the ground towards the ground; driving the mandrel shoe into
the ground to a predetermined depth; subsequently withdrawing the mandrel
shoe from the ground to leave the vertical drain embedded in the ground.
Another aspect of the present invention provides  a method of installing
vertical drains using a mandrel shoe  having cutting means associated
therewith, which method  comprises the steps of : priming a mandrel shoe
with a  length of drain; driving the mandrel shoe into the ground  to a
predetermined depth; subsequently withdrawing the  mandrel shoe from the
ground to leave the vertical drain  embedded in the ground; and cutting the
drain once the  mandrel shoe has been fully withdrawn from the ground, said
cutting means being operable to cut the drain automatically  when the
mandrel shoe is clear of the ground. 



In order that the present invention may be more  readily understood,
embodiments thereof will now be  described, by way of example, with
reference to the  accompanying drawings, in which:            FIG. 1 is a
schematic side view of a standard          excavator or crane fitted with a
stitcher rig for          installing vertical drains; and            FIG. 2
is a cross-sectional side view of a mandrel          shoe embodying the
present invention fitted to one          end of a mandrel.            



6         A mandrel shoe 1 embodying the present invention, as shown in
Figure 2, is fitted to the open bottom end of a mandrel 2. The mandrel 2 is
hollow and contains a length of vertical drain which is to be installed in
ground to be consolidated. The bottom end 3 of the mandrel 2 is fitted with
an internal collar 4 which tapers the inner surface of the mandrel 2
towards a central aperture 5.           The  mandrel  shoe  1  comprises
an  elongate rectangular housing 6.  The top end of the housing 6 is
attached to the bottom end 3 of the mandrel 2. The bottom end of the
housing 6 is fitted with a pointed driving head 7 having a knife edge 8
suitable for cutting through ground to be consolidated.           The
driving head 7 is securely bolted to the housing 6 by bolts 9.           In
the embodiment of the mandrel shoe 1 shown in Figure 2, the mandrel shoe is
slightly wider than the 



mandrel 2.  To assist in easy withdrawal of the mandrel shoe 1 and mandrel
2 from the ground to be consolidated once a vertical drain has been
installed, the upper surface of the housing 6 which is stepped out from the
mandrel 2 is provided with a downwardly and outwardly sloped surface 6A so
as to minimise soil resistance during removal of the mandrel shoe from the
ground to be consolidated. As will be described in more detail hereinafter,
wedge surface 6A also assists in anchoring a vertical drain in the ground.
The housing 6 is formed with a guide channel 10 which is a passageway
extending from an aperture 11 in the top end of the shoe 1, aligned with
the central aperture 5 in the bottom end 3 of the mandrel 2. The guide
channel 10 terminates in a side opening 12 in the region of the            



7  driving head 7. From the aperture 11, the guide channel 10 is directed
substantially downwardly although slightly toward the side opening 12. In
the region of the driving head 7, the guide channel 10 is provided with two
bends, each in the same sense, which direct the guide channel 10 toward the
side opening at an angle of approximately 65[err] to a vertical surface of
the side walls of the housing 6.           The side opening 12 has an upper
surface 13 and a lower surface 14. The upper surface 13 is contiguous with
the inner surface of the guide channel 10 and curves round from the guide
channel 10 to be flush with the outer surface of the housing 6. Preferably,
the lower surface 14 of the side opening 12 is also contiguous with the
inner surface of the guide channel 10 and is flush with the side wall of
the housing 6.           The upper surface 13 has a high co-efficient of
friction. Thus, the upper surface 13 may be pitted or have some form of
corrugation transverse to the guide channel 10 thereon. As will be
described in more detail hereinafter, 



the side opening 12, thus configured, serves as a releasable retaining
means to prevent release of the drain or withdrawal of a length of drain
into the mandrel shoe as it is driven into the ground.           A
substantially vertical shaft 15 is slidably mounted on the housing 6. One
end of the shaft 15 projects from the top of the housing 6 adjacent to and
substantially parallel with the mandrel 2. The other end of the shaft 15 is
located within the housing 6. The end of the shaft 15 inside the housing 6
is formed with a side arm 16, which extends substantially horizontally from
the shaft and terminates at a position substantially above the side opening
12.             



A blade 17 is fixed to and depends vertically downwardly from the side arm
16 such that slidable movement of the shaft 15 within the housing 6 moves
the blade 17 relative to the housing 6 towards or away from the side
opening 12. At its extreme of downward movement, the shaft 15 causes a
cutting edge 18 of the blade 17 to pass completely over the side opening
12.   In this way, the shaft 15 and associated blade 17 may operate as
cutting means to cut through the drain. The shaft 15 is spring loaded so as
to be biased towards a position in which the blade 17 is in its uppermost
position and the maximum distance away from the side opening 12.
The shaft 15 is spring loaded by a tension spring 25 which surrounds a
portion of the shaft 15 with respective ends of the spring 25 being secured
to an inner surface of a top plate of the housing 6 and a stop 25 formed on
the shaft 15, to bias the shaft 15 upwardly.           Inside the housing
6, the side of the shaft 15 makes contact with a drive roller 19. The
sliding movement of the shaft 15 causes the drive roller 19 to rotate. The
drive roller 19 is connected to a larger feed roller 20 by 



a one-way gear mechanism (not shown) which operates as a releasable
coupling means. The one-way gear mechanism de- couples the driving force of
the drive roller 19 from the feed roller 20 when the shaft is moved
downwards with respect to the housing 6, causing the drive roller 19 to
rotate in an anti-clockwise direction. When the shaft 15 slides upwardly
with respect to the housing 6, moving the blade 17 away from the side
opening 12, the drive roller 19 is rotated in a clockwise direction, and
the one-way gear mechanism couples the drive roller 19 to the feed roller
20 causing the feed roller 20 to rotate in a clockwise direction. An outer
surface of the feed roller 20 projects
9  



into the guide channel 10 through a roller window 21. The surface of the
feed roller 20 projecting through the window 21 in the guide channel
therefore is able to move downwardly with respect to the guide channel 10
but is not able to move upwardly.           A smaller window 22 is situated
directly opposite the roller window 21.  A small idler roller 23 projects
through the smaller window 22 into the guide channel 10. The  idler  roller
23  is  freely  rotatable.   As  will subsequently became apparent, the
shaft 15, drive roller 19, feed roller 20, idler roller 23, and the one-way
gear mechanism operate as a feed means.           The rig upon which the
mandrel 2 and mandrel shoe 1 are mounted is provided with a horizontally
projecting plate 30. The plate 30 abuts the mandrel 2 and is located
directly above the top end of the shaft 15 projecting from the mandrel shoe
housing 6 such that the plate 30 can come into contact with the end of the
shaft 15 as the mandrel shoe 1 is raised, (as will be described
hereinafter), so as to push the shaft 15 downwardly relative to the housing
6, and cause the blade 17 to move towards the side opening 12.   



In operation, a vertical drain which comprises a plastics corrugated core
and a synthetic filter is provided on a reel held on the crane or rig. The
drain is fed from the rig into the top of the hollow mandrel 2 and down
along the length of the mandrel 2 to the bottom end 3 of the mandrel.  The
drain is fed through the internal collar 4 and out of the mandrel. Since
the mandrel shoe abuts the bottom end 3 of the mandrel 2 and the apertures
5 and 11 are co-aligned, the vertical drain also passes into the mandrel
shoe housing 6 and into the guide channel 10. The drain comes into contact
with the feed roller 20 and the                                         10
idler roller 23 projecting into the guide channel through 



respective  windows  21,22  and  is  pushed  through  the remainder of the
guide channel 10 until the drain projects from the side opening 12. A
length of drain, termed the anchoring length, in the region of 200 mm, is
pulled out of the mandrel shoe 1.  It is preferable for the anchoring
length to exceed the vertical distance between the side opening 12 and the
wedge surface 6A.  Having primed the mandrel shoe 1 in this manner, the
mandrel 2 is driven into the ground by the rig. Because the driving head 7
of the mandrel shoe 1 is pointed, the mandrel shoe 1 cuts easily through
the soil, certainly more easily than conventional flat plated mandrels
fitted with anchor plates.           As the mandrel shoe 1 is driven into
the soil, the anchoring length of drain projecting from the side opening 12
is urged into a position against the outer surface of the mandrel shoe 1,
such that a section of the anchoring length extends past the wedge surface
6A.   The high friction present between the drain and the upper surface 13
of the side opening 12 prevents release of the drain during the downward
motion of the mandrel.   The friction also prevents the drain from slipping
back into the mandrel shoe 1.           When the required depth has been
reached, the 



mandrel 2 is drawn back up by the rig.  Upward vertical movement of the
wedge surface 6A urges earth (typically soil or soft clay) between the
anchoring length of drain and the housing 6, such that the anchoring length
projecting from the mandrel shoe, is forced away from the mandrel shoe 1
and becomes entrapped by the surrounding soil and is pulled away from the
high friction surface 13 by this initial movement of the mandrel 2 back up
through the soil.   Since there is no longer a high degree of
friction between the drain and the side opening 12, the drain is fed freely
through the mandrel shoe 1 as the mandrel shoe 1 is drawn back up through
the soil.   The anchoring length of the drain initially projecting from the



mandrel shoe 1 thereby acts as an anchor means.           When the mandrel
shoe is withdrawn fully from the soil, the shaft 15 is brought into contact
with the plate 30 projecting  from the rig.    As  the mandrel  shoe  1
continues to rise, the plate 30 depresses the shaft 15 into the housing 6
causing the blade 17 to move towards the side opening 12 and eventually
causing the cutting edge 18 to cut through the drain at the side opening
12. This action cuts through the drain at a position above ground level to
leave a portion of the installed drain projecting from the soil, and an
exposed end of un-installed drain located in the mandrel shoe at the side
opening 12. In this way, the shoe drain is cut automatically when the
mandrel is clear of the ground.           The rig can now be moved to the
next point at which a vertical drain is to be installed. The vertical drain
is located above the appropriate point and the mandrel shoe 6 is lowered.
As the mandrel shoe 1 is lowered, the shaft 15, which is spring loaded,
initially remains in contact with the plate 30 such that the blade 17 moves
back away from the side opening 12 toward the top of the mandrel shoe 1. As
the mandrel shoe 1 moves relative to the initially stationary shaft 15, the
shaft causes rotation of the drive 



roller 19 in a clockwise direction and, since the feed roller 20 is coupled
to the drive 19 by the one-way gear mechanism, also causes rotation of the
feed roller 20. The surface of the feed roller 20 projecting through the
window 21 is in contact with the vertical drain remaining in the guide
channel 10.   The clockwise rotation of the feed
12  roller 20 forces another anchoring length of drain out of the guide
channel 10 as the mandrel shoe 1 moves downwardly with the shaft 15 still
stationary and in engagement with the plate 30. The length of the shaft and
the gear ratio between the drive roller 19 and the feed roller 20 result in
a length of drain in the order of 200 mm being fed out of the mandrel shoe
1 as the shaft 15 moves back relative 



to the housing 6 until such time as the shaft 15 is in its uppermost
position relative to the housing and disengages from the plate 30. This
automatic action thereby provides the mandrel shoe 1 with the next
anchoring length of drain for use as the anchoring means for the next
installation of vertical drain.           In preferred embodiments of the
mandrel shoe, the side opening 12 is provided with a membrane sheath or
other sealing means to ensure that the internal workings of the mandrel
shoe 1 are fully sealed from the soil to prevent water or the like from
penetrating through the side opening 12 into the housing 6.           The
flush jointing system between the mandrel shoe 1 and the mandrel 2 creates
minimum soil resistance during penetration and withdrawal.           One of
the side walls of the housing 6 can be opened to allow easy access to the
internal workings of the mandrel shoe.            It should be noted that
the preferred embodiment of 



the mandrel shoe is entirely self contained and does not  require any
electrical or hydraulic power to carry out the  steps of cutting the drain
and feeding an appropriate  length of drain out of the mandrel shoe. Of
course, it is  envisaged that separate means for cutting the drain or
13  creating an anchoring means from the drain can be implemented using,
for example, hydraulics, pneumatics, electromechanical, electrical,
electronic, motorised, other mechanical means such as spring powered,
magnetic or the like.          It is to be appreciated that whilst the
invention 



has been described with reference to one specific embodiment, various
modifications could be effected without departing from the scope of the
invention. For example, it is envisaged that a locking mechanism may be
provided to lock the shaft 15 relative to the mandrel shoe housing 6 to
prevent movement of the blade 17 towards the opening 12 as the mandrel is
withdrawn from the ground. Such a locking mechanism may be disengaged once
the tip of the shaft 15 emerges from the ground.           It is also
envisaged that the side opening may be located in a sloped face of the
pointed driving head of the mandrel shoe.           Furthermore, it is also
envisaged that the automatic feeding and cutting mechanism of the present
invention may be used on conventional apparatus, in conjunction with
conventional anchor plates.  In such an arrangement, workers would still
have to secure an anchor plate to the bottom of the next drain to be
installed, but as the mandrel is retrieved, the drain could automatically
be cut to a desired length, and the next length of drain would be partially
fed out ready for connection to an anchor plate.  In such an embodiment the
guide channel could be straight. 



It is envisaged that the mandrel shoe of the present invention may be
formed integrally with a mandrel.
14  Additionally, a conventional mandrel could be provided with a side
opening so that the vertical drain can be anchored by a length of the
vertical drain projecting from the side opening in the mandrel.   Such a
modified mandrel should preferably also be provided with a pointed head to
ease its passage through the ground. For such a modified mandrel, the guide
channel comprises the internal channel of the mandrel and its entry into
the side opening formed in the 



mandrel.                                              15 CLAIMS:   1.
A mandrel shoe (1) for use with a mandrel (2) for the installation of
vertical drains, an upper end of the mandrel shoe (1) being securable to
the bottom (3) of the mandrel (2), the mandrel shoe (1) comprising: a guide
channel (10) extending from an aperture (11) in the upper end of the
mandrel shoe (1) to an opening (12) formed in the lower end of the mandrel
shoe (1), the guide channel (10) being adapted to direct a length of drain
from the mandrel shoe (1) towards and out of the opening (12); feed means
actuable to pay out a predetermined anchoring length of drain through the
opening (12) under the action of the mandrel shoe (1) being lowered from a
position above the ground towards the ground; and cutting means actuable to
cut through the drain as the mandrel shoe (1) is withdrawn completely from
the ground.   2.       A mandrel shoe according to Claim 1, wherein said
feed means 



comprises a shaft (15), the shaft (15) being moveable relative to the
mandrel shoe (1) and engageable with part of a crane or rig on the surface
of the ground.   3.       A mandrel shoe according to Claim 2, wherein said
feed means further comprises releasable coupling means adapted to couple
the shaft (15) to the drain to pay out the drain as the shaft is moved in
one direction, and to de-couple the shaft (15) from the drain so that no
movement of the drain results from movement of the shaft (15) in the
opposite direction.   4.       A mandrel shoe according to Claim 3, wherein
said releasable coupling means comprises a feed roller (20), the feed
roller (20) being engageable with the drain.   5.       A mandrel shoe
according to Claim 4, wherein the feed means further comprises an idler
roller (23), the idler roller (23) being engageable with the drain.
REPLACEMENT SHEET       



16  6.       A mandrel shoe according to Claim 4 or 5, further comprising a
drive roller (19) in engagement with the shaft (15) and wherein the
releasable coupling means comprises a one-way gear mechanism connecting the
drive roller (19) to the feed roller (20).   7.       A mandrel shoe
according to any preceding claim, wherein said cutting means is actuable to
cut through the drain at a position above ground level.   8.       A
mandrel shoe according to any preceding claim, wherein said cutting means
comprises a shaft (15), the shaft (15) being moveable relative to the
mandrel shoe (1) and engageable with part of a crane or rig on the surface
of the ground.   9.       A mandrel shoe according to Claim 8, wherein said
cutting means comprises a blade (17) associated with the moveable shaft
(15), the blade (17) being moveable across said opening (12).   10.      A
mandrel shoe according to any preceding claim, further comprising a
substantially pointed driving head (7). 



11.      A mandrel shoe according to any preceding claim, wherein a
releasable retaining means is provided which is adapted to prevent movement
of the anchoring length from or into the mandrel shoe (1) as the mandrel
shoe (1) is driven into the ground, but to allow substantially free passage
of the drain through the mandrel shoe (1) as the mandrel shoe (1) is
withdrawn from the ground.   12.      A mandrel shoe according to Claim
11, wherein the releasable retaining means comprises an upper surface (13)
of the side opening (12) with a high coefficient of fiction, said upper
surface (13) engaging the drain as the mandrel shoe (1) is lowered into the
ground with sufficient friction to prevent movement of
17  the anchoring length from or into the mandrel shoe (1) as the mandrel
shoe (1) is driven into the ground, and disengaging the drain as the
mandrel shoe (1) is withdrawn from the ground. 



13.      A mandrel shoe according to Claim  12, wherein said releasable
retaining means further comprises a lower surface (14) of the side opening
(12) with a lower coefficient of friction such that free passage of the
drain through the mandrel shoe (1) is permitted as the mandrel shoe (1) is
withdrawn from the ground.   14.      A mandrel shoe according to Claim 12
or 13, wherein said upper surface (13) is pitted or corrugated transversely
to the guide channel (10).   15.      A mandrel shoe according to any
preceding claim, wherein the upper end of the mandrel shoe (1) is stepped
out from the mandrel (2) by a wedge surface (6A).   16.      A mandrel shoe
according to any preceding claim, wherein the mandrel shoe (1) is part of a
mandrel (2).   17.      A method of installing vertical drains comprising
the steps of: priming a mandrel shoe (1) with a length of drain; paying out
a predetermined anchoring length of drain through an opening (12) in the
mandrel shoe (1) under the action of the mandrel shoe (1) being lowered
from a position above the ground towards the ground; driving the mandrel
shoe (1) into the ground to a predetermined depth; 



subsequently withdrawing the mandrel shoe (1) from the ground to leave the
vertical drain embedded in the ground; and cutting the drain once the
mandrel shoe (1) has been fully withdrawn from the ground.
18  18.      A method according to Claim  17, wherein said paying out step
is effected by movement of a moveable shaft (15) relative to the mandrel
shoe (1), the shaft (15) engaging part of a crane or rig on the surface of
the ground.   19.      A method according to Claims 17 or 18, wherein the
drain is cut at a position above ground level to leave a length of the
installed drain protruding from the ground.   20.      A method according
to any one of Claims 17 to 19 comprising the step of fixing anchor means to
the anchoring length of drain paid out from the mandrel shoe (1). 



21.      A method according to any one of Claims 17 to 20, wherein the step
of priming the mandrel shoe (1) includes the step of feeding the anchoring
length through a side opening (12) in the mandrel shoe (1).   22.      A
method according to Claim 21, wherein the anchoring length is held in
position with respect to the mandrel shoe (1) due to a fictional force
between the side opening (12) and the drain, the frictional force being
sufficient to prevent movement of the anchoring length from or into the
mandrel shoe (1) as the mandrel shoe is driven into the ground.   23.
A method according to any one of Claims 17 to 22, wherein the anchoring
length of drain is urged into a position against a side of the mandrel shoe
(1) as the mandrel shoe (1) is driven into the ground, and the anchoring
length is subsequently released from the side of the mandrel shoe (1) by
upwards movement of the mandrel shoe (1).         



19 24.      A method according to Claim 23, wherein said upwards movement
of the mandrel shoe (1) drives earth between the anchoring length and the
mandrel  shoe (1).   25.      A method according to any one of Claims 17 to
24, wherein the or each anchoring length of drain is approximately 200mm in
length.    


