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(54) A method for anchoring a wall in the ground by means of pull anchors

(57) A wall (1), such as a sheet pile wall (1) is
secured in the ground (2) by making a hole in the wall
(1), screwingly inserting a pull anchor (3) obliquely
downwardly through the hole into the ground (2) behind
the wall (1) and finally securing the proximal end of the
anchor (3) to the wall (1). In case the hole is to be made
below ground water level (4) a tube section (5) is
secured first in a corresponding oblique position to the
wall (1) and the anchor (3) is provided at its distal end

(3a) with cutting means (6). The anchor (3) is then
placed with its distal end (3a) into the tube section (5)
and rotated to first cut the hole and thereafter inserted
through the hole into the ground (2). Upon making the
hole ground water may flow through the hole into the
tube section (5) but is prevented from flowing further
through the upper end of the tube section (5).
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Description

[0001] The invention relates to a method as defined
in the first part of claim 1.
[0002] Such a method is commonly known for
anchoring (steel) sheet pile walls.
[0003] In general one proceeds in a way that the
required holes for a plurality of anchoring locations are
made first before inserting the anchors therethrough
and screwing the anchors to the desired depth.
[0004] Problems are encountered when the anchor-
ing sites, i.e. the locations where the holes have to be
made, are located (far) below (ground) water level. Even
when one would, in such a case, postpone making of an
individual sheet pile hole until the very moment at which
the respective anchor would have to be placed through
this hole, this would result in an unacceptable leakage
of (ground) water through the sheet pile hole.
[0005] Now the invention aims at providing an effec-
tive solution for this problem.
[0006] According to the invention this aim is
achieved thanks the features defined in the second part
of claim 1.
[0007] It will be understood that with this way of pro-
ceeding, although water may flow into the tube section,
such water can not escape from said tube section out-
wardly, because either the proximal end portion of the
tube section is located above ground water level, or
such escape is avoided by the annular flange, that seal-
ingly closes the tube section.
[0008] The method of the present invention may
also be advantageously applied for securing the bottom
part of a construction, such as a tunnel body, that
extends into the ground to a level which is (far) under
ground water level.
[0009] The invention will be hereinafter further
explained by two examples with reference to the accom-
panying drawing.

Fig. 1 is a diagrammatic vertical section through a
sheet pile wall, which has to be secured in the
ground by applying the method of the present
invention and
fig. 2 is a diagrammatic vertical section through a
portion of a tunnel body, which has to be secured by
applying the method of the present invention.

[0010] With reference to fig. 1, 1 designates a sheet
pile wall which is to be secured against the lateral
ground pressure exerted by the ground body 2 from the
right. For this purpose pull anchors 3 are used, which
have to be placed from the left side of the sheet pile
wall, where e.g. a construction pit has to be established.
For inserting the pull anchors, whcih may be screw
anchors, through holes have to be provided in the sheet
pile wall 1. The example shown in fig. 1 relates to a
case, wherein the sites P, where the through holes must
be provided, are located relatively far below the

(ground) water level 4 on the right side of the sheet pile
wall 1. Now, in order to prevent an uncontrolled (ground)
water stream from flowing from the right to the left
through the created through holes, the procedure of the
invention is as follows.

[0011] At each of the sites P a (steel) tube section 5
is attached as by welding, whereby the end of the tube
section to be attached is bevelled off and placed accord-
ing to the desired direction of insertion (arrow A). The
length of the tube section 5 is slightly larger that the
length of the screw body 3b of the anchor 3. A cutting
ring 6 is welded to the distal end of the screw body 3b.
E.g. widia scrap may be provided on the edge of the cut-
ting ring that is facing the sheet pile wall 1.
[0012] The thus prepared pull anchor is placed
within the tube section 5, until the bevelled pin 3c, which
closes the distal end of the (hollow) anchor rod 3a,
strikes the sheet pile wall. The anchor rod 3a will then
be projecting with its proximal end beyond the proximal
end of the tube section 5. The proximal end of the tube
section which is expected to become under ground
water level, is closed by an end plate 7 to be welded to
it, said end plate having a central opening which is just
large enough for passing a connecting sleeve 9 that is
required for connecting an extension rod 8. The end
plate 7 is provided with a sealing member 10, that cir-
cumferentially engages the outwardly projecting end
portion of the anchor rod and is e.g. in the form of a rub-
ber disc, that it placed on the plate 7 and is then pushed
inwardly to enclose the outgoing end portion of the
anchor rod 3a. In the example shown the sealing mem-
ber 10 is held by means of a cover plate 11 to be fas-
tened by screws. The pull anchor 3 is then rotated by
means of the usual equipment (not shown in the draw-
ing) and pushed in the axial direction (direction A). The
cutting ring 6 will thereby cut a correspondingly sized
piece from the sheet pile wall 1 and said piece will be
pushed inwardly by the bevelled pin 3c. This creates a
hole through which (ground) water may flow from the
right into the tube section 5. The amount of water thus
leaking towards the left side of the sheet pile wall 1,
however, will be limited to the space within the tube sec-
tion 5. As soon as the anchor 3 has been screwed to the
desired depth the proximal portion of the (last) exten-
sion rod extending beyond the tube section 5 may be
connected to the tube section in a pull proof manner.
[0013] The screw anchor 3 may be provided - at
places between the successive screw blade convolu-
tions of the screw blade body 3b - with injection ports. A
stabilizing mortar may be injected through these ports,
after the anchor has been screwed to the desired depth.
Up to the moment of injecting these ports will have to be
closed. For this purpose use may be advantageously be
made of an injection screw anchor of the type disclosed
in published Dutch patent application 8403178, wherein
injection ports are closed by means of plastic plugs. The
use of such an injection anchor with the present method
will prevent (ground) water that flows away towards the
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left side, from entering the hollow anchor rod through
the injection ports.

[0014] In case the sheet pile wall in question is of a
more or less permanent nature and maintenance of the
tube sections 5 is undesirable because they form obsta-
cles, it will be possible - upon the anchors having been
screwed to the desired depth - to inject a stabilizing
mortar through (hitherto plugged off) injection ports in
the (last) extension rod into the ground immediately
behind the sheet pile wall, so that the through hole
made in the sheet pile wall may be at least provisionally
sealed from the ground body 2. The tube sections 5
may then be removed, and the portion of the (last)
extension rod which still projects beyond the sheet pile
wall 1 may be secured relative to the sheet pile wall 1
and the through hole may be permanently closed by
welding. In fact this has resulted in the usual situation.
[0015] The example of fig. 2 relates to a tunnel
trough 20 provided in the ground 2 and comprising side
walls 21 (only one of which is shown in the drawing) and
a bottom 22. In this case the tunnel trough 20 is sunk
deeply into the ground water (see the ground water level
4).
[0016] In the example of fig. 2 the use of the method
of the invention may be advantageous when:

a. it has turned out that (additional) pull anchors are
required to prevent the tunnel trough with (more)
certainty from floating to the surface under the influ-
ence of the upward ground water pressure and/or
b. it has turned out that the lateral ground pressure
on the opposite tunnel side walls 21 results in a
moment, due to which the tunnel trough tends to
turn in a horizontal plane.

[0017] In the first case tube sections 5 of the type
shown in fig. 1 may be provided at suitable locations
and placed at right angles onto the bottom 22 after
which one may proceed further as described herein-
above with reference to fig. 1.
[0018] In the second case (b) tube sections 5 of the
type shown in fig. 1 may be placed onto the bottom 22
adjavent an end of the tunnel trough and preferably
adjacent one of the two tunnel trough side walls 21 and
in an obliquely outwardly directed position (see arrow
B), whereas adjacent the other end of the tunnel trough
and preferably adjacent the other of said two tunnels
trough side walls tube sections 5 are placed which are
obliquely directed to the opposite side. The procedure
substantially corresponds with what has been
described hereinabove with reference to fig. 1.
[0019] To attach the tube sections 5 in the example
of fig. 2 use may be made of fasteniong flanges 23,
which may be received, if desired, in recesses which are
precut in the upper surface of the bottom 22. Each tube
section together with the flange 23 connected to it, the
anchor 3 received therein and the closing end plate
assembly 7, 10, 11 may be placed and attached (by

screws) as a pre-assembled unit.

[0020] In the example of fig. 2 the tube sections 5
will have to be removed after the anchors 3 have been
screwed to the desired depth. To this end one may, in
the manner as described with reference to fig. 1, inject
mortar through the precut through hole into the directly
underlying ground body 2 via temporarily closed injec-
tion ports in the (last) extension rod 8. See the area indi-
cated by dash lines under the bottom 22 in fig. 2.
[0021] Depending on the circumstances one may
decide to effect injection into the ground behind the
sheet pile wall or under the tunnel bottom respectively
either prior to or after injecting the ground around the
anchor screw body at the desired depth. For this free-
dom of choice one may use more or less jamming clo-
sure plugs or apply hoses for insertion into the
extension rod.
[0022] Upon the drilled through holes being thus
sealed against the leakage of ground water each of the
tube sections 5 may be removed, after which the still
projecting portion of the (last) extension rod 8 may be
secured - with the aid of a suitable auxiliary means,
within the hole and then severed at the upper surface of
the bottom 22.

Claims

1. A method for anchoring a wall in the ground by
means of pull anchors, comprising the steps of:

- making holes in the wall;
- inserting an anchor, comprising a rod with a

screw blade section at its distal end, through
each hole;

- screwing the anchor into the ground behind
(and under) the wall until the proximal end of
the anchor rod remains extending just beyond
the hole;

- connecting an extension rod to the proximal
end of the anchor rod and continuing screwing
to bring the anchor to the desired depth, after
which

- the portion of the (last) extension rod that is
kept extending beyond the hole is fixedly
attached to the wall,
characterized by the additional steps of

- attaching, at the site of each hole to be made,
a tube section to the wall at an angle that corre-
sponds with the desired angle of inclination of
the anchor;

- placing the anchor with its screw blade section,
which carries a cutting ring at its distal end, into
the thus attached tube section, with the anchor
rod projecting beyond the upper end of the tube
section and

- rotating and pushing the anchor to cause the
cutting ring to drill a hole in the wall and thereby
allowing the anchor to pass through the wall
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and through the ground behind the wall,
wherein

- the latter step is effected either immediately
upon attachment of the tube section to the wall
when the upper end of the tube section is
above the ground level behind the wall or upon
the upper end of the tube section being first
closed by an annular flange, through which the
proximal end portion of the anchor rod extends
outwardly with the intermediary of a sealing
member that sealingly engages the anchor rod,
in case the upper end of the tube section is
under ground water level.

2. A method according to claim 1, characterized in
that the wall is a sheet pile wall and that - after the
anchor rod has been screwed to the desired depth
- the portion of the (last) extension rod extending
beyond the proximal end of the tubular section is
connected to the tubular section in a pulltight man-
ner.

3. A method according to claim 1, characterized in
that as a last extension rod use is made of an
extension rod which is provided with injection ports
which are temporarily closable by means of plugs,
through which injection ports a stabilizing mortar is
injected - while pushing the respective plugs away -
into the ground just behind the sheet pile wall, in
such a way, that this will seal the through hole in the
wall, after which the tubular section is removed and
the portion of the (last) extension rod, that still
projects beyond the wall, is connected to the wall in
a pulltight manner.

4. A method according to claim 1 or 2, characterized
in that it is applied for anchoring the bottom of a
structure, such as a tunnel trough that is sunk
deeply below ground water level into the ground,
wherein the tubular section is connected to the bot-
tom to be anchored by means of a fastening flange.

5. A method according to claim 4, characterized in
that at first a recess is provided in the upper surface
of the bottom for receiving the flange.

6. A method according to claim 5, characterized in
that for a pulltight connection of the portion of the
(last) extension rod use is made of an auxiliary
piece, adapted to take a flush-mounted position
within the through hole of the bottom.

7. A method according to claims 4-6, characterized
in that a through hole or a group of through holes is
made at each of two longitudinally spaced sites,
each through hole being adapted to screwingly
insert a pull anchor through it, wherein the axis
(axes) of one through hole or group of through

holes extend(s) laterally obliquely in one direction,
whereas the axis (axes) of the second through hole
or group of through holes extend(s) laterally out-
wardly in the opposite direction.

8. A pull anchor for use with the method according to
any of the foregoing claims, comprising an anchor
rod with a screw blade body at the distal end
thereof, characterized in that cutting means are
provided at the distal end of the screw blade body,
adapted to drill a hole of a size allowing the screw
blade body to pass through it.
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