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ASSEMBLY OF A WALING BEAM AND A COUPLING PIECE
and each of the coupling elements form a cooperating
projection and cavity which fit to each other such that the
coupling piece is lockable with respect to the waling beam
in at least one of the longitudinal direction and transverse
direction of the waling beam. In the non-assembled condition the projection forms a fixed part of one of the waling
beam and the coupling piece.
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In an assembly of a waling beam for retaining a
retaining wall and a coupling piece for coupling the waling
beam to another body, at least one outer side of the waling beam is provided with a plurality of coupling elements
which are located at a distance from each other in longitudinal direction of the waling beam. The coupling piece
is provided with a coupling member which is connectable
to each of the coupling elements. The coupling member
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Description
[0001] The present invention relates to an assembly
of a waling beam for retaining a retaining wall and a coupling piece for coupling the waling beam to another body,
wherein at least one outer side of the waling beam is
provided with a plurality of coupling elements which are
located at a distance from each other in longitudinal direction of the waling beam and the coupling piece is provided with a coupling member which is connectable to
each of the coupling elements, wherein the coupling
member and each of the coupling elements form a cooperating projection and cavity which fit to each other
such that the coupling piece is lockable with respect to
the waling beam in at least one of the longitudinal direction and transverse direction of the waling beam.
[0002] Such an assembly is known from
KR20120055236. In the known assembly the H-shaped
waling beam is provided with a large number of holes in
its longitudinal direction for receiving bolts which can be
put through holes of the coupling piece which is to be
mounted to the waling beam as soon as the holes of the
waling beam and the coupling piece face each other. The
coupling piece constitutes a joint between the waling
beam and a strut. The holes in de waling beam can be
considered as being coupling elements and the group of
bolts through the coupling piece and the waling beam
can be considered as being a coupling member, through
which a coupling of the coupling piece is possible at different locations along the waling beam. In the assembled
condition the bolts lock the coupling piece with respect
to the waling beam in horizontal and vertical direction
and the group of bolts can be considered as being a coupling member of the coupling piece which coupling member constitutes a projection.
[0003] An object of the invention is to provide an assembly which can be installed in a simple manner.
[0004] This object is accomplished with the assembly
according to the invention, wherein in the non-assembled
condition the projection forms a fixed part of one of the
waling beam and the coupling piece.
[0005] The advantage of this feature is that the projection can be inserted directly into a cavity without a need
of accurately positioning the waling beam and the coupling piece with respect to each other at first and only
after that locking the waling beam and the coupling piece
with respect to each other. The coupling piece may be
used as a press piece between a strut and waling beam
of a strut system, for example. In this case the assembly
according to the invention provides the possibility to position the press piece at different locations along the waling beam, which provides great flexibility for installing a
strut system. The coupling piece may also be used for a
coupling between a diagonal strut and the waling beam.
For example, when a diagonal strut at a corner of a strut
system must be displaced to a different location because
of required space for a hoisting crane, the coupling piece
which cooperates with the diagonal strut can be placed
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at a different location along a waling beam in a simple
manner. Furthermore, the coupling piece may be a shear
piece, which can be mounted to the waling beam at a
plurality of locations at a side of the waling beam, which
side is facing the retaining wall. In that case the shear
piece may constitute a lock between the waling beam
and the retaining wall in the longitudinal direction of the
waling beam. When the retaining wall is a sheet pile wall
the shear piece may rest against a section of the sheet
pile wall which extends in transverse direction of the waling beam.
[0006] The projection may be unreleasably connected
to one of the waling beam and the coupling piece, for
example by means of a welding joint.
[0007] Preferably, the projection and one of the waling
beam and the coupling piece are made from one piece,
since this improves rigidity.
[0008] The assembly may be provided with a brace for
attaching the coupling piece and the waling beam to each
other in a direction perpendicular to the at least one outer
side of the waling beam, wherein in the assembled condition the brace is engaged about at least a part of the
waling beam. An advantage of this embodiment is that
the waling beam and the coupling piece can be attached
to each other without weakening the waling beam, for
example by drilling holes in it for receiving bolt joints.
Using a brace may also prevent the coupling piece from
easily detaching from the waling beam during installation.
[0009] In a particular embodiment the coupling member of the coupling piece forms the projection and the at
least one outer side of the waling beam is provided with
a series of pair of notches located at a distance from each
other in longitudinal direction of the waling beam, wherein
each of the pairs of notches comprises two notches which
are located at a distance from each other in transverse
direction of the waling beam, wherein common spaces
between two neigbbouring pairs of notches and between
the notches of each of these pairs of notches form the
coupling elements in the form of a series of cavities for
receiving the coupling member of the coupling piece at
different locations along the waling beam.
[0010] Preferably, the waling beam comprises an Hshaped beam profile including a web between two parallel plates, wherein the projection and the cavity are located at least partially at the location of the web. For
example, when the coupling piece is applied in order to
connect a strut to the waling beam the projection can
exert a force at the location of the web of the wailing
beam, which has a positive effect on the force distribution
on the waling beam.
[0011] If the waling beam is provided with the pairs of
notches as mentioned hereinbefore the space between
the notches of each of the pairs of notches may be located
at the height level of the web. The notches may be applied
mirror symmetrically with respect to the web.
[0012] The assembly may be provided with an additional waling beam, wherein in the assembled condition
both waling beams are located above each other for sup-
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porting a retaining wall together and wherein the assembly is provided with two independent push bars for exerting respective pushing forces on the respective waling
beams in transverse direction of the waling beams. The
independent push bars provide the possibility of applying
a prestressing force onto a retaining wall by both waling
beams without affecting the position of one push bar by
the position of the other push bar. This may be realised,
for example, by applying a jack next to each push bar,
for example a hydraulic cylinder, after which the push
bars may keep the resulting positions of the respective
waling beams and the jacks can be removed.
[0013] The assembly may be provided with an additional coupling piece wherein the push bars are connected to the respective waling beams through both coupling
pieces.
[0014] In a particular embodiment the push bars are
part of a strut member for supporting a plurality of waling
beams located above each other for retaining a retaining
wall, wherein the strut member is also provided with a
frame, which comprises two guides for guiding the respective push bars, wherein the push bars are extendable through the respective guides in the same direction
with respect to the frame, and a locking system for locking
the push bars in a certain extended condition with respect
to the frame. The strut member may be part of a strut of
a strut system, for example.
[0015] In a further embodiment the strut member has
three guides including three extendable push bars, of
which the centrelines lie in one plane and the distance
between two neighbouring push bars is equal.
[0016] In a practical embodiment the inner one of the
three guides is directly connected to both outer guides
and the outer guides are directly connected to each other
through curved plates. This provides a large area moment of inertia.
[0017] In a particular embodiment each guide comprises a cylinder, which is closed at one side by the cooperating push bar and which is closed at the opposite side
by a closure which is fixed to the frame, wherein the cylinder is provided with a filling hole for filling the cylinder
with an incompressible fluid so as to form the locking
system. After the push bars have reached the appropriate
extended positions during installation they can be fixed
with respect to the frame by pouring the incompressible
fluid, for example in the form of sand, into the cylinder.
[0018] The cylinder can also be provided with a sealable discharge hole for emptying the cylinder. Preferably,
this is located at the lower side of the cylinder such that
upon dismounting a strut system the pressure on the
push bars can be removed in a simple manner by opening
the discharge hole. Then, the fluid can flow away and the
push bar can be retracted in the cylinder.
[0019] The assembly may be provided with a press
unit which is connectable to the strut member and provided with jacks which are located at either side of each
push bar in connected condition and wherein the frame
and the press unit are adapted such that in connected

5

10

15

20

25

30

35

40

45

50

55

3

4

condition the jacks can exert a force on the corresponding
waling beam by pushing against the frame. The press
unit provides the possibility to apply a prestressing force
on the waling beams which are located above each other
at the same time by means of the jacks, to engage the
push bars to the waling beams and to fix their positions,
after which the press unit of the frame can be removed
and used for a next strut member.
[0020] The jacks at either side of each push bar may
engage a connecting piece at the location of the waling
beam, to which connecting piece the push bar is attached, as well. This causes the push bar to be extended
upon activating the jacks.
[0021] In a specific embodiment including two Hshaped waling beams located above each other the upper one of both waling beams is supported by the lower
one of both waling beams through calibration blocks
which are located at the respective webs between the
respective parallel plates. In this case the parallel plates
of the upper waling beam are separate from those of the
lower waling beam. The calibration blocks keep the webs
of the waling beams which are located above each other
at a desired mutual distance. Due to manufacturing variations of the waling beams deviations of the dimensions
of the plates with respect to the web are possible. When
the upper waling beam would be supported through the
vertical plates an unacceptable deviation of distance between the respective webs could arise, which deviation
between the webs of a lower and upper waling beam can
increase still further in case of more than two waling
beams located above each other. If the mutual distance
of the above-mentioned push bars is fixed the webs of
the respective waling beams can also be kept on a corresponding fixed distance by means of the calibration
blocks. The calibration blocks can be applied independently from the above-mentioned coupling elements and
coupling pieces.
[0022] The invention will hereafter be elucidated with
reference to drawings showing embodiments of the invention very schematically.
Fig. 1 is a perspective view of a building excavation
which is surrounded by a sheet pile wall.
Fig. 2 is a plan view of the building excavation according to Fig. 1.
Fig. 3 is a perspective view of a waling beam of an
embodiment of the assembly according to the invention.
Fig. 4 is a similar view as Fig. 3, but in which two
identical waling beams are coupled to each other.
Figs. 5 is an enlarged detail of Fig. 4, which is indicated by reference number V in Fig. 4.
Fig. 6 is a similar view as Fig. 4, but in which the
waling beams are coupled to each other in an alternative manner.
Fig. 7 is an enlarged detail of Fig. 6, which is indicated
by reference number VII in Fig. 6.
Fig. 8 is a perspective view of an embodiment of an
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assembly of a waling beam and a coupling piece
according to the invention.
Fig. 9 is a plan view of the embodiment according to
Fig. 8.
Fig. 10 is a cross-sectional view along the line X-X
in Fig. 9.
Fig. 11 is a similar view as Fig. 8, but in which it is
illustrated how an end portion of a push bar is coupled to the waling beam through the coupling piece.
Fig. 12 is a part of Fig. 8 on a larger scale.
Fig. 13 is a similar view as Fig. 12, but in which the
coupling piece is shown as a separate element without clamping plates.
Fig. 14 is a similar view as Fig. 6, but showing a
diagonal strut in a corner of a strut system.
Fig. 15 is a plan view of a part of the embodiment
according to Fig. 14.
Fig. 16 is a similar view as Fig. 11 including three
waling beams above each other.
Fig. 17 is a cross-sectional view of the embodiment
according to Fig. 16.
Fig. 18 is a perspective view of a strut member.
Fig. 19 is a cross-sectional view of the strut member
according to Fig. 18.
Fig. 20 is a similar view as Fig. 16, but in which it is
illustrated that a press unit is applied.
Fig. 21 is a plan view of the embodiment according
to Fig. 20.
Fig. 22 is a side view of the embodiment according
to Fig. 19.
Fig. 23 is a perspective view of a press unit.
Fig. 24 is a similar view as Fig. 23, as seen from a
different side.
Fig. 25 is a similar view as Fig. 8, but showing an
alternative embodiment including a different type of
coupling piece.
Fig. 26 is a plan view of the part that is shown in Fig.
25.
Fig. 27 is a cross-sectional view along the line XXVIIXXVII in Fig. 26.
[0023] Figs. 1 and 2 show a building excavation which
is bordered in circumferential direction by a sheet pile
wall 1. In Fig. 1 the ground around the sheet pile wall 1
is omitted for clarity reasons, such that the outer side of
the sheet pile wall 1 is visible. Waling beams 2 are applied
along the inner side of the sheet pile wall 1, which waling
beams 2 are coupled to each other so as to form a strut
system along the inner circumference of the sheet pile
wall 1. In the shown embodiment the strut system has
three series of waling beams 2 which are placed above
each other, but a different number is conceivable. The
waling beams 2 are pushed against the sheet pile wall 1
by struts 3 and diagonal struts 4. Fig. 2 shows that the
two short sides of the surrounding sheet pile wall 1 extend
parallel, but the two long sides extend at a small angle
with respect to each other. This means that the struts 3
at the inclined side will also exert a force on the waling
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beams 2 in the longitudinal direction of the waling beams
2.
[0024] Fig. 3 shows one of the waling beams 2 and
Fig. 4 shows two identical waling beams 2 which are coupled to each other. In the situation as shown the two
waling beams 2 are aligned. It can be seen in Fig. 5 that
the waling beams 2 are coupled to each other by means
of two pins 5 having circular cross-sections. Each waling
beam 2 has a middle section having an H-shaped beam
profile. The H-shaped beam profile has a web 6 between
two parallel plates 7, which web 6 extends perpendicularly to the parallel plates 7. Steel blocks are welded at
either side of the H-shaped middle section of each waling
beam 2. After welding, the blocks are machined in order
to obtain the shape as shown in Fig. 5. Both blocks of
each waling beam 2 are provided with coupling plates
which extend parallel to the web 6, which coupling plates
are dimensioned such that the plates of the one waling
beam 2 fit between the coupling plates of the other waling
beam 2, as illustrated in Fig. 5.
[0025] When the cooperating coupling plates of two
waling beams 2 are slid into each other they can be coupled by means of two pins 5. Applying two pins 5 prevents
two aligned waling beams 2 from turning with respect to
each other.
[0026] The application of two pins 5 having circular
cross-sections and the coupling plates provide an additional advantage, which is illustrated in Figs. 6 and 7. The
waling beams 2 provide the possibility to be placed at an
angle with respect to each other and to be coupled to
each other by means of one pin 5. This leads to a corner
coupling of the strut system and a pivoting effect at the
same time.
[0027] Each waling beam 2 is also provide with substantially identical pairs of notches which are located at
a distance from each other, wherein each pair of notches
comprises a lower notch plate 8a and an upper notch
plate 8b which are located above each other. The pairs
of notch plates 8a, 8b are welded against one or both
plates 7 of the waling beam 2 at the outer side of the
waling beam 2. The cavity between the two notch plates
8a, 8b of each pair lies at the height level of the web 6.
The mutual distance of the pairs of notches in longitudinal
direction of the waling beam 2 is equal in the embodiment
as shown in the figures.
[0028] The notch plates 8a, 8b cooperate with a coupling piece 9, which is shown in detail in Figs. 8-13. For
example, the coupling piece 9 constitutes a press piece
between the respective struts 3 and diagonal struts 4, on
the one hand, and the waling beam 2, on the other hand,
as shown in Figs. 1 and 2, in order to transmit the force
of the strut 3 or the diagonal strut 4 to the waling beam
2 through the corresponding coupling piece 9. The coupling piece 9 is provided with a main plate 10 of which
an end portion fits in the cavity between the notch plates
8a, 8b of each of the pairs of notches. The coupling piece
9 further comprises two lower cross plates 11a and two
upper cross plates 11b which extend perpendicularly to
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the main plate 10 and are welded to it. When the coupling
piece 9 is mounted to the waling beam 2 and the end
portion of the main plate 2 is located in the cavity between
one or more pairs of notch plates 8a, 8b, end portions of
one or more pairs of the lower and upper cross plate 11a,
11b may abut one or more respective pairs of notch plates
8a, 8b, such that the coupling piece 9 is locked with respect to the waling beam 2 in longitudinal direction of the
waling beam 2. This is relevant, for example, in case of
a diagonal strut 4 or in case of a strut 3 which extends
at an angle with respect to the waling beam 2, such as
in case of the inclined long side of the sheet pile wall 1
in Figs. 1 and 2.
[0029] In the embodiment of the coupling piece 9 as
shown in Fig. 13 end portions of the main plate 10 and
of the cross plates 11a, 11b constitute the coupling member in the form of a projection of the coupling piece 9.
This projection fits in a plurality of coupling elements in
the form of cavities located at a distance from each other
in longitudinal direction of the waling beam 2, which cavities are constituted by the notch plates 8a, 8b. The cavities are shown in Fig. 7 by hatching and reference
number 7a; each cavity 7a constitutes a common space
between two neighbouring pairs of notch plates 8a, 8b
and between the notch plates 8a, 8b of each of these
pairs.
[0030] The notch plates 8a, 8b provide the possibility
of coupling the coupling piece 9 to the waling beam 2 at
different positions along the waling beam 2. Besides, the
coupling piece 9 and the waling beam 2 can be locked
with respect to each other in longitudinal direction of the
waling beam 2. In order to prevent the coupling piece 9
from falling from the waling beam 2 during installation
the upper cross plates 11b are provided with projecting
portions 12 which lie across a plate 7 of the waling beam
2. When the coupling piece 9 has been hung on the waling
beam 2 it can still be slid in longitudinal direction of the
waling beam 2.
[0031] In order to fix the coupling piece 9 with respect
to the waling beam 2, clamping plates 13 are used, see
Fig. 12. Each of the clamping plates 13 has a hookshaped portion 13’, which fits about the plate 7 of the
waling beam 2. The lower and upper cross plates 11a,
11b are screwed to the respective clamping plates 13 by
bolt-nut-joints. The corresponding bolt holes in the cross
plates 11a, 11b and the clamping plates 13 are visible in
Figs. 12 and 13. The hook-shaped portions 13’ of the
clamping plates 13 together constitute a brace for attaching the coupling piece 9 and the waling beams 2 to each
other in a direction perpendicular to the outer side of the
waling beam 2.
[0032] Figs. 8-12 show a situation in which the coupling
piece 9 does not need to absorb a force in longitudinal
direction of the waling beam 2, hence in the event that
the push bar 15 extends perpendicularly to the waling
beam 2. Fig. 11 shows how an end portion of a push bar
15 of the strut 3 is mounted to the coupling piece 9 by
means of a coupling pin 14. When the push bar 15 exerts
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a force on the waling beam 2 through the coupling piece
9 the horizontal force is mainly transmitted by the main
plate 10. For this purpose the main plate 10 can slightly
project with respect to the lower and upper cross plates
11a, 11b in the direction of the waling beam 2.
[0033] Figs. 14 and 15 show a situation in which the
diagonal strut 4 is coupled with two waling beams 2 which
are angled with respect to each other. Fig. 15 shows that
the coupling piece 9 for the coupling with the diagonal
strut 4 has a different shape and dimension than the one
for the coupling with the strut 3 as shown in Fig. 9, because the coupling piece 9 of the diagonal strut 4 must
transmit larger forces in the longitudinal direction of the
waling beam 2. In the embodiment as shown the coupling
piece 9 has three lower cross plates 11a and three upper
cross plates 11b, which extend perpendicularly to the
main plate 10. There are also six clamping plates 13 for
fixing the coupling piece 9 to the waling beam 2. Nevertheless, the coupling pieces 9 for both applications make
use of the same coupling elements 7a of the waling beam
2.
[0034] Fig. 16 shows a part of Fig. 1 on a larger scale.
The three waling beams 2 which are located above each
other together support the sheet pile wall 1. The strut
system is further provided with three independent push
bars 15 for exerting respective pushing forces on the respective waling beams 2 through the respective coupling
pieces 9. The push bars 15 are part of a strut member
16, which can be seen in more detail in Fig. 18 and 19.
The strut member 16 in turn is part of the strut 3 as shown
in Figs. 1 and 2. The strut member 16 is provided with a
frame 17 including a flange 17a through which the strut
member 16 is attached to the remainder of the strut 3.
The frame 17 has three guides 18 in the form of tubes
for guiding the respective push bars 15 (the push bars
15 are not shown in Figs. 18 and 19). The inner one of
the three guides 18 is directly connected to the two outer
guides 18 through intermediate plates 19. The two outer
guides 18 are directly connected to each other through
shells 20.
[0035] The three push bars 15 are extendible in the
same direction with respect to the frame 17. The centrelines of the push bars 15 lie in one plane and the distance between two neighbouring push bars 15 is equal.
Each guide 18 forms a cylinder, which is closed at one
side by the push bar 15 in de extended condition and
which is closed at the opposite side by a plate. Each of
the guides 18 is provided with a hole for filling the cylinder
with sand. This constitutes a locking system for fixing the
push bars 15 in the extended condition with respect to
the frame 17. At the lower sides of the guides 18 sealable
discharge openings are applied in order to unlock the
lock. When the strut 3 must be removed the sand can be
discharged easily through these discharge holes in order
to remove pressure on the push bars 15 and to slide the
push bars 15 into the guides 18.
[0036] Figs. 20-22 show different views of a press unit
23 which can be placed against the frame 17 of the strut
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member 16 in order to place the strut 3 against the three
waling beams 2 and exert the desired pressure on the
waling beams 2.
[0037] Figs. 23 and 24 show the press unit 23 as a
separate apparatus. In the shown embodiment the press
unit 23 is provided with three pairs of jacks in the form of
hydraulic cylinders 24. When the press unit 23 is coupled
to the strut member 16 hydraulic cylinders 24 are present
at either side of each push bar 15, which hydraulic cylinders 24 are connectable to the push bar 15 through a
connecting piece 26. For this purpose the ends of the
cylinders 24 at the side of the waling beam 2 are provided
with ridges which fit in respective grooves of the connecting piece 26. The connecting piece 26 in turn is coupled
to the coupling piece 9. The press unit 23 has a U-shaped
basis 25 on which the hydraulic cylinders 24 are mounted,
which basis 25 can be placed across the push bars 15
such that it abuts a front side of the frame 17 of the strut
member 16, as shown in Figs. 20-22. Consequently, the
hydraulic cylinders 24 can push against the frame 17 in
the coupled condition.
[0038] When the hydraulic cylinders 24 are activated
the push bars 15 are taken with them and extended from
their guides 18. As soon as the three pairs of cylinders
24 exert the desired pressure on the waling beams 2 the
push bars 15 are locked with respect to the frame 17 as
described above. Subsequently, the press unit 23 can
be detached form the strut member 16 and be used for
placing a next strut 3.
[0039] It can be seen in Figs. 17 and 22 that the waling
beams 2 are kept at a distance from each other by calibration blocks 27. Due to manufacturing variations of the
waling beams 2 there are deviations of the dimensions
of the plates 7 with respect to the web 6 in practice. In
order to have the push bars 15 of the strut member 16
engaging the waling beams 2 at the height levels of the
webs 6 the distance between the webs 6 is kept at a
desired distance by the calibration blocks 27. This also
means that space for lifting eyes can be created between
the waling beams 2.
[0040] In conventional strut system techniques in case
of applying two waling beams above each other, for example, both waling beams are put under pressure by a
single hydraulic cylinder through a plate which contacts
the hydraulic cylinder at one side thereof and contacts
both waling beams at the other side thereof. In such an
arrangement there is a risk that due to different behaviour
of the waling beams, for example as a consequence of
deviating dimensions due to manufacturing tolerances,
in combination with the retaining wall different supporting
forces of the waling beams are exerted on the retaining
wall, as well. In still other conventional strut system techniques first a hydraulic cylinder exerts a force on one of
the waling beams and a fixed connection or strut between
the waling beam and an opposite wall is applied, after
which the hydraulic cylinder is used for exerting a force
on the second waling beam, after which a fixed connection or strut is applied between the second waling beam
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and an opposite wall. This introduces the risk that the
retaining wall is pushed by the second waling beam
slightly further than the position at the location of the first
waling beam which means that the support of the first
waling beam on the retaining wall decreases or is even
eliminated. The independent push bars 15 and the strut
member 16 as described above eliminate these drawbacks.
[0041] The strut member 16 and the press unit may
also be used for the diagonal struts 4 as can be seen in
Fig. 1.
[0042] The strut member 16 can be applied independently from the aspect in relation to the connection between the coupling piece 9 and the waling beam 2 according to the embodiments as described above. More
generally, an aspect of the invention comprises a strut
member for supporting a plurality of waling beams which
are located above each other for retaining a retaining
wall, wherein the strut member is provided with a frame,
which comprises at least two guides for guiding respective push bars, wherein the push bars are extendable in
the same direction with respect to the frame through the
respective guides, and a locking system for locking the
push bars in a certain extended condition with respect to
the frame.
[0043] In an embodiment the strut member comprises
three guides including three extendable push bars, of
which the centrelines lie in one plane and the distance
between two neighbouring push bars is equal.
[0044] In another embodiment the inner one of the
three guides is directly connected to both outer guides
and the outer guides are directly connected to each other
through curved plates.
[0045] Each guide may comprise a cylinder, which is
closed at one side by the cooperating push bar and which
is closed at the opposite side by a closure which is fixed
to the frame, wherein the cylinder is provided with a filling
hole for filling the cylinder with an incompressible fluid
so as to form the locking system.
[0046] Related to this, an aspect of the invention also
comprises a method for pushing two waling beams being
located above each other against a retaining wall, wherein two independent jacks or hydraulic cylinders simultaneously exert respective pushing forces on the respective waling beams. The positions of the waling beams at
the jacks or hydraulic cylinders may be locked by means
of push bars or struts, after which the jacks or hydraulic
cylinders may be removed. Setting the pressure of the
jacks or the hydraulic pressure such that the pushing
forces are more less equal, it is assured that the retaining
wall is supported by both waling beams.
[0047] Figs. 25-27 show an alternative embodiment of
the assembly according to the invention. Both opposite
outer sides of the waling beam 2 are provided with the
pairs of notch plates 8a, 8b which are located at a distance from each other. As can be seen in Fig. 26 the
notch plates 8a, 8b lie against the sheet pile wall 1 in this
case. In this embodiment the coupling piece 9 is a shear
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piece which locks the waling beam 2 in its longitudinal
direction with respect to the sheet pile wall 1. Usually,
such a connection is desired at a building excavation,
which is separated from the surrounding ground by a Ushaped sheet pile wall. Since the waling beams 2 are
retained against the basis of the U-shape in only one
longitudinal direction along the legs of the U-shape, it
may be desired to fix the waling beams in the opposite
direction with respect to the sheet pile wall.
[0048] The parts which are similar to the parts in the
embodiments as described above are indicated by the
same reference numbers in Figs. 25-27. Similar to the
embodiments as described hereinbefore the coupling
piece 9 according to Figs. 25-27 can be coupled to the
waling beam 2 at different locations along the waling
beam 2. The main plate 10 has chamfered sides. Fig. 26
shows that in assembled condition one of these sides
abuts a wall of a recess in the sheet pile wall 1 which
extends transversely to the waling beam 2. The shear
piece is mounted to the waling beam 2 in a similar way
as the coupling pieces 9 as described hereinbefore, for
example by means of the clamping plates 13.
[0049] The invention is not limited to the embodiments
shown in the drawings and described hereinbefore,
which may be varied in different manners within the scope
of the invention.

4.

Assembly according to one of the preceding claims,
wherein the assembly is provided with a brace (13)
for attaching the coupling piece (9) and the waling
beam (2) to each other in a direction perpendicular
to the at least one outer side of the waling beam (2),
wherein in the assembled condition the brace (13)
is engaged about at least a part of the waling beam
(2).

5.

Assembly according to one of the preceding claims,
wherein the coupling member of the coupling piece
(9) forms the projection (10, 11a, 11b) and wherein
the at least one outer side of the waling beam (2) is
provided with a series of pair of notches (8a, 8b)
located at a distance from each other in longitudinal
direction of the waling beam, wherein each of the
pairs of notches (8a, 8b) comprises two notches
which are located at a distance from each other in
transverse direction of the waling beam (2), wherein
common spaces between two neigbbouring pairs of
notches (8a, 8b) and between the notches of each
of these pairs of notches (8a, 8b) form the coupling
elements in the form of a series of cavities (7a) for
receiving the coupling member (10, 11a, 11b) of the
coupling piece (9) at different locations along the waling beam (2).

6.

Assembly according to one of the preceding claims,
wherein the waling beam (2) comprises an H-shaped
beam profile including a web (6) between two parallel
plates (7) and wherein the projection (10, 11a, 11b)
and the cavity (7a) are located at least partially at
the location of the web (6).

35

7.

Assembly according to claims 5 and 6, wherein the
space between the notches of each of the pairs of
notches (8a, 8b) is located at the location of the web
(6).
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8.

Assembly according to one of the preceding claims,
wherein the assembly is provided with an additional
waling beam (2), wherein in the assembled condition
both waling beams (2) are located above each other
for supporting a retaining wall (1) together and
wherein the assembly is provided with two independent push bars (15) for exerting respective pushing
forces on the respective waling beams (2) in transverse direction of the waling beams (2).

9.

Assembly according to claim 8, wherein the assembly is provided with an additional coupling piece (9)
and the push bars (15) are connected to the respective waling beams (2) through both coupling pieces
(9).
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1.

Assembly of a waling beam (2) for retaining a retaining wall (1) and a coupling piece (9) for coupling the
waling beam (2) to another body (15), wherein at
least one outer side of the waling beam (2) is provided with a plurality of coupling elements (7a) which
are located at a distance from each other in longitudinal direction of the waling beam (2) and the coupling piece (9) is provided with a coupling member
(10, 11a, 11b) which is connectable to each of the
coupling elements (7a), wherein the coupling member (10, 11a, 11b) and each of the coupling elements
(7a) form a cooperating projection and cavity which
fit to each other such that the coupling piece (9) is
lockable with respect to the waling beam (2) in at
least one of the longitudinal direction and transverse
direction of the waling beam (2), characterized in
that in the non-assembled condition the projection
(10, 11a, 11b) forms a fixed part of one of the waling
beam (2) and the coupling piece (9).
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2.

Assembly according to claim 1, wherein the projection (10, 11a, 11b) is unreleasably connected to one
of the waling beam (2) and the coupling piece (9).

3.

Assembly according to claim 1 or 2, wherein the projection (10, 11a, 11b) and one of the waling beam
(2) and the coupling piece (9) are made from one
piece.
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10. Assembly according to claim 8 or 9, wherein the push
bars (15) are part of a strut member (16) for supporting a plurality of waling beams (2) located above
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each other for retaining a retaining wall (1), wherein
the strut member (16) is also provided with a frame
(17), which comprises two guides (18) for guiding
the respective push bars (15), wherein the push bars
(15) are extendable through the respective guides
(18) in the same direction with respect to the frame
(17), and a locking system for locking the push bars
(15) in a certain extended condition with respect to
the frame (17).
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11. Assembly according to claim 10, wherein the strut
member (16) has three guides (18) including three
extendable push bars (15), of which the centrelines
lie in one plane and the distance between two neighbouring push bars is equal, for example, wherein the
inner one of the three guides (18) is directly connected to both outer guides (18) and wherein the outer
guides (18) are directly connected to each other
through curved plates (20).
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12. Assembly according to one of the claims 10-11,
wherein each guide comprises a cylinder (18), which
is closed at one side by the cooperating push bar
(15) and which is closed at the opposite side by a
closure which is fixed to the frame, wherein the cylinder (18) is provided with a filling hole for filling the
cylinder (18) with an incompressible fluid so as to
form the locking system.
13. Assembly according to claim 12, wherein the cylinder
is provided with a sealable discharge hole for emptying the cylinder (18).
14. Assembly according to one of the claims 10-13,
wherein the assembly is provided with a press unit
(23) which is connectable to the strut member (16)
and provided with jacks (24) which are located at
either side of each push bar (15) in connected condition and wherein the frame (17) and the press unit
(23) are adapted such that in connected condition
the jacks can exert a force on the corresponding waling beam (2) by pushing against the frame (17),
wherein preferably the jacks (24) at either side of
each push bar (15) engage a connecting piece (26)
at the waling beam (2), to which connecting piece
(26) the push bar (15) is attached, as well.
15. Assembly according to one of the preceding claims
and claims 6 and 8, wherein the upper one of both
waling beams (2) is supported by the lower one of
both waling beams (2) through calibration blocks (27)
which are located between the respective parallel
plates (7) at the respective webs (6).
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