Shuttering element for Iimting a trench wall section,
shuttering part and nethod for pro- ducing a trench

wal |l in the ground The present invention relates in a
first aspect to a shuttering elenment for limting a
trench wall section of a trench wall. In. another

aspect the invention relates to a shuttering part
which is in particular adapted to forma shuttering
el ement according to the invgntion. Finally, the
invention relates to a nmethod for producing a trench
wall in the ground, in which trench wall sections

| yi ng next to-each other are fornmed in the ground by
nmeans of a trench wall device, in particular by a
trench wall cutter, wherein at |east one trench wal
section is |imted by an introduced shuttering

el enent. A generic shuttering elenment and a generic
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Imtﬂe umade of steel in order tolimt

sectl ons ‘of a trench wall that are to be produced of
concrete. The width or dianeter of such shuttering
elements that are lowered into the construction joint’
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It is known to employ shuttering elements, such as e.g. stop-end tubes made of steel, in

‘order to limit sections of a trench wall that are to be produced of concrete. The width or
diameter of such shuttering elements that are lowered into the construction joint prior to
eoncreting corresponds to the thickness of'the trench wall. Following the setting of the
concrete these shuttering elements have to be removed, for example by being drawn

vertically upwards out of the construction jomt by means of hydrauhc devices. As :t pro-
ves to be quite difficult to determine the point of setting of the concrete that is most fa-
vourable for withdrawal this frequently leads to situations in which the concrete has set
either to-an insufficient degree or else has hardened too much. In the first case parts of
the freshly concreted trench wall cave in during withdrawal of the shuttering elements
and in the second case withdrawal of the shuttering elements is considerably difficult

and, in some cases, even impossible.



limting trench wall sections which remain in the
ground after concreting the respective trench wall
sections. Such prefabricated el enents can be nade of
steel or concrete for exanple. In larger trench wal
dept hs, however, such conponents are extremely bul ky
due to their weight. In addition, in the case of
shuttering el enents made of concrete these mist have
hardened very well so as to avoi d damages, which
results in a very long storage time. Due to the
sensitivity of concrete in regard to tensile |oads are
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shuttering part according to the invention are subject of the dependent claims.

In accordance with the invention the shuttering element of the above-stated kind com-
prises a plurality of shuttering parts which have a plate-shaped base body, consisting of
concrete in particular, and are connected to one another at their adjoining horizontal

front face_s.

The shuttering part according to the invention, which is adapted in particular to form a
shuttering element in accordance with the invention, has a plate-shaped base body,
consisting of concrete in particular, wherein on at least one horizontal front face of the
base body a connecting device is arranged for connecting a further shuttering part;

According to the invention the method of the above-stated kind is developed further in
that the shuttering eleme_nt is composed of individual shuttering parts that are intro-



According to the invention the nethod of the
above-stated kind is devel oped further in that the
shuttering elenment is conposed of i ndividual

shuttering parts that are intro -3- duced successively
into the trench and connected to one another at their
horizontal front faces. The central idea of the
i'nvention can be seen in the fact that the shuttering
element no |onger consists gf one part, as is the

case in prior art, but is conposed of several shut-
tering parts or shuttering segnents. A first

cdureil dacabdiehatitmtiedgmch @sd demercied tthione amothec &t their horizontal
theéibRed that these shuttering parts are nuch smaller
for exanple as shuttering elenments for trench walls of

V. t. - Thi rings ut ..subst ant i al
elespBaa 0T R 3eougr b ety 2 4 R S B0erR igmgpt no
t lneges lgensistsr ¢frone ehdmsris $heznase inriot it ibuyispampesed of several shut-

ARy pHrt9 9r SRttty REmeRENt ral idea of the invention the
shuttering parts according to the invention have

SAl h&@@ngd&ﬁlﬂg Swain{%e q@sY%eg %fth@.tco;uté%{i& in %é fé@triltnaﬁ lthegé gmuering
faces so that single shuttering art's can be
JG¥R st arhisaligidorgrgtmieras shultering elemgoigderdepactowalisiogvery large

| P THbrihgH absut S8BtantRl ddventh@stwithNdgart Y& hiriiikd18id process-
snal & s_hze. gﬁ%”ihmtﬁ%rl n?ci Earts are exposed to a
A ithgshyesTing e SRS ALtEPI BfSass during as- senbly
s well as during novenent ,and_transgort_ prior to the
AHBY P anothes gpatFab iflep of the invention R shirtiaring garks epiding to the
dramstichthiang saifablrn@npédting devidestdn thefihotitaitdl froniFasdsSoahat single

of _concret noticeably shorter hardening

Itglr"%gegﬁi?%dséia?é 8§""§aﬁ Pit%lg en?n.oeﬁ'r st tests have shown

th in shutterin, rts having.a |l ength of . .
ABRhet Aivatade e R Se e aeen e TR it i o tygingmater sze
shef shuttergugtpade gire exmsed tarh tconsidenablydlayer afbure df stresarduring as-

[

3B E0EY & UG ri LB 8 BB ERo! G b SogePil ab dhndra o
adyen shufieting eleraerinensistingtof ene pigeg Hrthe shufiedngpajiseare preduced
Bf &shefete, hbfRRallf shbiriRfdenflg BhREBR Sirddal GHit8nt Bfst tests have
trench wal L de,ﬁt h depnanded i n _each case is_no | onger
§fg)d\{{ﬁ lF@t n shuttering parts having a length of approximately 6 m the concrete has

hardened to a sufficient degree even after two days.

Finally, an advantage of the invention resides in the fact that it is possible to divide
trench walls with different depths with the same shuttering parts. Therefore, the produc-
tion of shuttering elements matching the trench wall depth demanded in each case is no

longer required.

In principle, the shuttering parts can be produced of any chosen kind of material that
has the propetties suitable with régard to permanent presence in the trench wall. For
example the shuttering parts can consist of steel. However, it is especially preferred that
the base bodies of the shuttering parts are produced of concrete.

.Accordingly, the invention relates to a shuttering element for limiting a trench wall sec-
tion, wherein the shuttering elements consist of individual sections that can be con-
nected to one another by threaded bars. The connecting surfaces located at the front



In principle, the shuttering parts can be produced of
any chosen kind of material that has the properties
suitable with regard to pernmanent presence in the
trench wall. For exanple the shuttering parts can
consi st of steel. However, it is especially preferred
that the base bodies of the shuttering parts are
produced of concrete. Accordingly, the invention
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the shuttenng parts, by Wthh the shuttering parts can be connected to one another in a
fixed manner. These connecting devices can each comprise screw connections for ex-
ample. To this end suitable recesses can be formed in the concrete base body. By the
connecting devices a safe mechanical connection of the shuttenng parts amongst

themselves is ensured.

Fora great number of applications, for example when trench walls have to be installed
below ground-water level, the trench wall needs fo be watertight-in its entirety. To this
end special care is to be taken to énsure that the transition area between the shuttering
element according to the invention that has already hardened and the later hardening

concrete in the adjoining trench wall section is sealed.

For this purpose a joint-sealing tape can be arranged along at.least one longitudinal
side of the shuttering parts which is directed towards the limiting trench wall section.



For best suitability connecting devices are arranged

in the portion of the front faces of the shuttering
parts, by which the shuttering parts can be connected

to one another in a fixed manner. These connecting

devi ces can each conprise screw connections for ex-
anple. To this end suitable recesses can be forned in
the concrete base body. By the connecting devices a
saf e nmechani cal connection of  the shuttering parts
anmongst thenselves is ensured. For a great nunber of
applications, for exanple when trench walls have to be
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Moreover, in another particularly preferred variant a holding device, in particular a hori-
zontal break-through, is provided in the shuttéring part according to the invention. By

~such a holding device the handling, i.e. the transport and manipulation of the shuttering
part according to the invention is facilitated.

Further advantages and features of the invention are described in the following with ref-
erence to the accompanying schematic Figure, wherein:

Fig. 1 shows an embodiment of a shuttering element according to the invention with
several shuttering parts according to the invention; and

Fig. 2 shows a detail of a connecting portion of two adjoining shuttering pafts.‘



faces just before two shuttering parts are placed on
top of each other and tied together. However, in
especially preferred enbodi nent variants a sealing is
provided on at |east one horizontal front face of the
shuttering part for sealing with respect to a
subsequent shuttering part. For exanple such a
sealing can be fornmed by a steel plate and a rubber
plate fixed the- reon. The steel plate can be wel ded
to a steel reinforcenent of the concrete base body.
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In order to carry the shuttering parts 20 these have a horizontal break-through 62 that

can serve as a holding device 60.

In the central shuttering part 20 a schematically illustrated holding bar 64 is inserted into
the break-through 62, which can be used for transporting and handling the shuttering

- part 20.

To ensure reliable sealing of the joints between the concrete of the shuttering parts 20
that has hardened already and the concrete of the respective trench wall section that
still needs to harden a joint-sealing tape 40 is present on the longitudinal sides 34 of the

shuttering parts which is cast into the base body 30.

- Moreover, to additionally ensure sealing in those portions where the joint-sealing tapes
40 of adjoining shuttering parts 20 make contact these portions are connected to each
other in a tight manner by connecting pieces 44, as shown schematically in Fig. 1. in the



t he screw connections. reach to the adjoi ning
shuttering parts 20 respectively. The re- cesses 56
are limted at the front faces 32 of the shuttering
parts 20 by netal plates 58. The outer contour of
these netal plates 58 corresponds to the profile of
the base body 30. By particular preference the netal
plates 58 are already welded to a steel rein-
forcenment of the respective pase body 30. The net al
pl ates 58 serve in particular for fixing further
seal i ng devices, as for exanple rubber plates. The two
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By the present invention a novel shuttering element composed of a plurality of shutter-
ing parts as well as a novel method for producing a trench wall in the ground are pro-
vided, which allow for considerable simplifications in the production of individual trench

wall sections.



t he connecting devices 50. However, it is particularly
preferred that the shuttering parts 20 are provided
with sealings at the horizontal front faces 32. The
sealings that are not depicted in Fig. |I can be a
rubber plate in particular that is fixed onto the
nmetal plates 58, for exanple by being screwed to the
netal plates 58. Basically,git is sufficient if a
netal plate 58 is provided on the horizontal front
face 32 of one shuttering part 20 only. In
CLAIMSstration 2 a detail of a connecting portion
bet ween two adj oi ning shuttering parts 20 with base
bodi es 30 is shown. The connecting devi ces 50 shown
there in further de- tail have a substantially cuboid
et aPhyiEsingterperA for firaitinged Heharll BerioR A tearvelb the re-
spective nmetal plates 58 and on the other hand to an
i nt e di sposed reinforcenent cage of the base
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t hrea s acconnodat ed
ac c e&¥eIstecadr s rennected tospngeanothieatithgircadipining agrizergal front faces
i Nsepy @darishif euigtectifyadevioed) iwng@inoet tisdfeomt faces b e shuttering parts

tNuht u%l !ayplgt%? a?eSQrQan%e@ gan‘a c}glpg}%%glka 1 8onﬂé&2§b %Eﬂce\gﬁ Jw tPhe base

pr esb;qw I’?W%ﬁm 4"9 rPfQiIIC’ﬁ@,vféP redesnes dxeingdimitee b e ft%hf%%se@’ the
of amblalifidtbd .ty of shutter- ing parts as well as a
novel nethod for producing a trench wall in the ground
are pro- vided, which allow for considerable
sinplifications in the production of individual trench
2.wal | Shygtetingriemengacco@ingltd/Bailn Bhut t eri ng el enent for
limting a trench wall section of a trench wall
havi Weerein i dieaPertign 8ff the Hiant &ceng" Bigr twitling i 40 copnecting
pl at gevibapredraaged. body consisting of concrete and are
connected to one another at their adjoining horizontal
front faces Dby nmeans of connecting devices, wherein

at the front faces of the shuttering parts
3. Shuttering element according to claim 1,

wherein the connecting devices include screw connections.

4, Shuttering element according to claim 1,

wherein a joint-sealing tape is arranged along at least one longitudinal side of the
shuttering parts, which is directed towards the limiting trench wall section.

5. Shuttering element according to claim 4,

wherein the joint-sealing tapes of adjoining and mutually connected shuttering parts

are connected to each other in a tight manner by means of connecting pieces.

6. Shuttering element according to claim 5,

wherein the connecting pieces are designed as metal clamps.



nmetal plates are arranged, and for arranging the

connecting devices in the base body recesses are

provi ded, the recesses being limted at the front

faces by the netal plates. 2. Shuttering el enent

according to claim1, wherein in the portion of the

front faces of the shuttering parts the connecting

devices are arranged. 3. Shgttering el ement according

to claim1, wherein the connecting devices include

screw connections. 4. Shuttering elenent according to
7.cl ai saukeringh¥idnfinRactoidigé claimad, i ng tape is arranged

al ong at | east one |ongitudinal side of the

shut wiesréingooptns shetwslen céuljdiinglishetterieal pedsveare dillechavith a sealing

Limig gﬂg utd ench wal | section. 5. Shuttering el ement

according to claim4, wherein the joint-sealing tapes

of adjoining and nmutually connected shuttering parts

are connected to each other in a tight manner by neans
8.0f csHutedid pagt, pi pedtieslar Br foBhing taeshisttrging lementt acaerdiog ¢ eigim 1.
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as met ttering el ement, accordi

to congi harizontaltfeankfage bt Bese 'b‘é’%ﬁe‘é‘??”ﬁ‘&j”%udﬁ?“ﬁ% S aranged for
shut ¢hédifg panther sauterhgbhred with a seal ing conpound.

8. Shuttering part, in particular for formng a

shut wieereing el enent according to claim 1, conprising a
pl at e- shaped base body consi sting of concrete, wherei

o' it almeial plategnarranged e Al o5t BFR TqNs(26° BY CoEctBREdirher
body ahumermagttiang device is arranged for connecting a
further shuttering part, wherein - a netal plate is

ar r anéedrromgetriest aithel consdctingdevice agpessea@ee drovidesion tedesalppdy

a fur Rnn‘éﬁ are limited at the front face by the metal plate.

9. Shuttering part according to claim 8,

wherein a holding device, in particular a horizontal break-through, is provided.

10. Shuttering part according to claim 8,

wherein on at least one horizontal front face a sealing is provided for sealing with

respect to a subsequent shuttering part.

11. Shuttering part according to claim 10,

wherein the sealing is formed by the metal plate and a rubber plate fixed thereon.

12. Method for producing a trench wall in the ground, in which trench wall sections lying
next to each other are formed in the ground by means of a trench wall device, in
particular by a trench wall cutter, wherein at least one trench wall section is limited
by an introduced shuttering element, the shuttering element is composed of
individual shuttering parts that are introduced successively into the trench and



shuttering part and - for arrangenent of the

connecting device recesses are provided in the base

body which are linmted at the front face by the netal
plate. 9. Shuttering part according to claimS8,

wherein a hol ding device, in particular a horizontal
break-t hrough, is provided. 10. Shuttering part
according to claima8, whereign-on at | east one

hori zontal front face a sealing is provided for

sealing with respect to a subsequent shuttering part.
11. Shnédter ionghepmbthenaicteid horipohtal ftorhifaved Oy nvdaes of ponnkeling
seal jn gs formed by the netal plate and a rubber
plat%wg?Xed thereon. 12. Method for producing a
trengh . y@l | in the ground, in which trench wal

sections lying next to each other are fornmed in the

gr OURGihB VirdWE ddtes @F tite hateaily paltd nadeViptetes ane arranged, and the
particul ar .a_tren I . ' . ;
one ?‘1“8%"3’[%9 \?\%‘1' ©s & reec?ré;“léﬂ%é trfelcrkmkg{e gédy 'ﬁy aﬁéeie’nﬁ'%ﬂdaﬁgg@“ed .
shut thefrpmidaces byribametal plgteshut t eri ng el enent i s conposed
of individual shuttering parts that are introduced
successively into the trench and 10 connected to one
anot her at their horizontal front faces by neans of
connecting devices, wherein at the front faces of

the shuttering parts netal plates are arranged, and

the connecting devices are arranged in the base body

in recesses, which are limted at the front faces by
the netal plates.



