1 TRENCH WALL I N THE GROUND AND METHOD FOR THE
PRODUCTI ON THERECF The invention relates to a nethod
for producing a trench wall in the ground. The
invention also relates to a trench wall in the

ground. Trench walls are nore particularly seals nade
perpendi cularly in the ground and which serve to
prevent water in the ground penetrating a zone
surrounded by trench walls. They are produced in that
a trench is made in the grodnd and into said trench is
i ntroduced a suspensi on which hardens to the trench
wall. If there are obstacles in the ground, such as
e.g. supply lines, pipes, nast-bases, etc., according
to the prior art they have to .be renoved and
relocated prior to trench production. This involves
consi derabl e economic | osses. The object of the
invention is to provide a nethod for producing a
trench_ wall and to a trench wall usable in
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If there are obstacles in the ground, such as e.g. supply lines,

- pipes, mast. bases, etc., according to the prior art they have to
-be removed and relocated prior to trench production. This
involves considerable economic losses.

The object of the invention is to provide a method for producing a
trench wall and to a trench wall usable in particularly economic
manner also when there are obstacles in the ground.

According to the invention this object is achieved by a method
having the features of claim 1 and a trench wall having the

features of claim 10. Preferred embodiments are given in the
dependent claims.

The method according to the invention is used for producing a
trench wall in the ground through which passes an obstacle. It is
characterized in that on either side of the obstacle are sunk
lateral trench wall recesses and below the obstacle is produced a

lower trench wall recess by laterally moving in a soil-removing



costly manner an obstacle in the vicinity of a trench
wall to be produced and then reinstall it after the
trench wall has been produced, but instead to
integrate the obstacle into the trench wall during
production. This saves costs and tinme conpared with
the conventional nethods. According to the invention
the trench wall is produced in that soil material is
rel eased from around the obst?acle located in the
ground. For this purpose at |east one trench wal
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According to the invention the soil material in the lower trench
wall recess is particularly loosened in that a soil-removing
trench wall apparatus is moved laterally, starting from at least
one of the two lateral trench wall recesses, and as a result is
moved into the soil area below the obstacle.

It is fundamentally possible to remove the soil area below the
obstacle starting from a single lateral trench wéll recess. In
this case the trench wall apparatus can be introduced into one of
the two lateral trench wall recesses and is laterally moved below
the obstacle, accompanled by soil removal, until it has reached
the second lateral trench wall recess or an area in which the
second lateral trgnch wall recess is subsequently sunk. However,
it is preferable for the trench wall apparatus to be pivoted in
from both lateral trench wall recesses below the obstacle. In.
this case the lower trench wall recess is- produced starting from

both lateral trench wall recesses. Starting from one of the two

. lateral trench wall recesses, initially soil material is loosened



both [ateral trench wall recesses. Starting from one
of the two lateral trench wall recesses, initially
soil material is loosened 3 in a first partial area
bel ow the obstacle. In particular at a later time and
starting fromthe other lateral trench wall recess,
soil material is |loosened in a second partial area
bel ow the obstacle and to conplete the trench is
advanced into the first partial area. In this

enbodi nent the lateral pivoting in paths of the
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The trench wall apparatus can e.g. be constituted by a trench wall
,grab, which e.g. has control flaps for pivoting in below the
obstacle. However preferably, the trench wall apparatus is a
trench wall cutter, which is preferably located on a rigid linear
guide device. Such a trench wall cutter appropriately has at
least one and preferably two bottom-side cutting wheeis, which can
~ in particular be constructed as cutting wheel pairs with two

coaxially arranged individual cutting wheels. The term rigid

linear guide device is understood to mean a guide device allowing
an axial advance and retraction of the trench wall apparatus, but

which is constructed in rigid manner with respect to lateral

displacements. Such a rigid linear guide device is e.g. provided

‘with a linkage of fixed length, which is guided for linear
guidance purposes in at least one guide sleeve. The rigid linear

guide device can also have a telescopable linkage on the bottom of
which is provided a trench wall apparatus.



in particular be constructed as cutting wheel pairs

wth two coaxially arranged individual cutting

wheel s. The termrigid |inear guide device is
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advance and retraction of the trench wall apparatus,

but which is constructed in rigid manner with respect

to lateral displacenents. fh arigid linear guide
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l ength, which is guided for |inear guidance purposes
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to produce tight trench walls in the ground even when
- _there are | arge obstacles, according to the invention
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can be introduced under the obstacle at an oblique angle. An

oblique angle can in particular exist with respect to the sinking

direction of at least one of the two lateral trench wall recesses

and/or to the vertical. Introduction under an oblique angle also

allows the incorporation of obstacles with an angular shape into
‘the trench wall.

For introduction under an oblique angle it is in particular
possible to tilt the linear guide device and for this purpose e.qg.

on the construction truck where the linear guide device is located

a pivoting device can be provided. Alternatively or additionally

the trench wall cutter can also be simultaneously axially and

laterally moved, i.e. can be pivoted in laterally accompanied by

simultaneous lowering and/or raising.

In order to substantially completely bind the obstacle into the
trench wall, it is preferred according to the invention that an
upper_trench wall recess is produced above the obstacle.

Appropriately use is made of the same trench wall apparatus as is



oblique angle can in particular exist wth respect to

the sinking direction of at |east one of the two

| ateral trench wall recesses and/or to the vertical.

I ntroduction under an oblique angle also allows the

i ncorporation of obstacles with an angul ar shape into

the trench wall. For introduction under an oblique

angle it is in particular possible to tilt the linear
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It is also very advantageous if firstly the two lateral trench
wall recesses and then the upper trench wall recess are produced.

This largely prevents any deviation of the trench wall cutter when
sinking the trench wall recesses.

_An inventive trench wall can in particular be produced with an

inventive method, so that the advantages explained in conjuﬁction
therewith can be achieved. A trench wall according to tﬁe
invention is characterized in that it is produced around an
obstacle which penetrates said trench wall.

In the case of a trench wall according to the invention during
trench wall production the obstacle can remain in the ground and
does not have to be removed prior to trench wall

‘ production and
then reintroduced thereafter. .

Preferred embodiments of the invention are described in greater

detail hereinafter relative to figs. 1 and 2 of the drawings which



appropriately introduced into the ground close to the
trench wall apparatus and is m xed there with the
soil material released by the trench wall apparatus,
acconpani ed by the formati on of the hardening
suspension. It is also very advantageous if firstly
the two lateral trench wall recesses and then the
upper trench wall .-recess are produced. This largely
prevents any deviation of the trench wall cutter when
sinking the trench wall recesses. An inventive trench

arpasidecarnievn paraictdih ka1Progucsd ;W 1 A jve

oelELihecst DAL 40, AOUATLages EXplalned 11T Lo o the
conj unction therew th can He*% dinYertiGich wal |
according to the invention is characterized in that

Fig‘é:(isfta{mdodﬁehdwacﬂmﬂﬁiteﬁlﬁ m@bﬁ&@]fé@agt@@i %hﬁge@ﬁ]&{ heS

s@hd dLe . case of. a trench wa _

p;ac orlé{nng)%t Sﬂ?#év?%%é’n Egﬁn%r‘?’aﬁgl USABHCRAR witentive method.
T br 9I5n 2E ReS 5B t Eigws eénarermiah wallheppaeitud abeng the
trdoels wedfl lravestos herdrimeved ﬁﬁécﬁiéﬂahtQg?frhﬁﬁﬁﬂatus used for

gﬂ.pgti rei.ntroduced thereafter.
pr%fhgf er ret%%eﬁ’gga? nerkﬁ L3P ERRSTIRERS 65 ar brefadt prpddoutter

10; 1y Ypchiterncherall Fititeitnat bas relfxtainee 18 0or itgee bbrasd of
whzcﬂandqmounamn35 e}ﬁhitﬁﬂﬁb@ tafﬁv&i,ﬁfe iw'hﬁ»WEaQ}f,fI@a&,{egngao.f
Q,H-Iel'e Ic er S es O e, ertormnce o
C?Pﬁe 7 thogsagcf:iér%ll6 ni f%trt H’g%iﬁh@%rﬁﬁéﬁ."lﬁf‘@%'?erllaaln&nzthe
cig ﬁ‘éWf%efnﬁ:éFénFlﬁ%t d-her syE5ing twheelisn 20he20 praxduptbonded
cuptizg tiowrénhbldets e fviwal butsing wRehnNyent i ¥e. MR Eed,
whEB8s AWMMYS a8 E-5h HE-\H QWS , 9 ;8. LT ench Wa%xéastefar at us

o2l ong the ; trench wall  receSses pr odicéd. ¥ &Rch case
Wa ‘Pg’él arBfa¥ iU Y naprheekd myadeeding neke walokhes in

theodsawing @dane.a trench wall cutter 10. Said trench

wall cutter 10 has-a franme 13 on the bottom of which

rodf §;ounted so_as.to he drivable in rotary nanner two
t

_ g AR 238109 ghe EgPnGRYaHg cavttesolf. e liagker on
itgnfrgee 13 is located at the lower end of a cutting linkage 30.
In the present embodiment the cutting linkage 30 is in the form of
a rigid shaft, which is axially displaceably guided in a
diagrammatically represented guide sleeve 32 (cf. fig. 1 step III)

outside the trench. This forms a rigid linear guide device which

only allows a movement of the cutting linkage 30 with the trench
wall cutter 10 in the axial direction of said linkage and

consequently axially guides the cutter 10. 1In the present

embodiment the axial direction coincides with the vertical, so
that a horizontal displacement is meant by a lateral displacemént.
However, the trench wall apparatus can also be guided so as to

slope relative to the vertical by means of the linear guide

device. In order to achieve particularly significant cutting

depths, the cutting linkage 30 can also have a telescopable
construction.

Throughout the cross-section of frame 13 of trench wall cutter 10
is smaller than the cutting cross-section of the two cutting
wheels 20, 20'. Starting from the cutting wheels 20, 20' being
located at the bottom, the frame 13 tapers to the cutting linkage

30 being located at the top in a space direction roughly



circunferential side of the cutting wheels 20, 20" are

provided cutting tooth holders 23 with cutting teeth

24. The cutting wheels 20, 20' are constructed as

wheel pairs with in each case two coaxial individual

cutti ng wheel s succeedi ng one another in the draw ng

pl ane. For sinking and raising the trench wall cutter

10, the latter on its frame 13 is |ocated at the

| oner end of a cutting linkagé 30. 1In the present
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flgﬁgcéat%ﬁﬁ%ugﬁeaﬁg_wall recess 51 located to the left in the

drawing. The first lateral trench wall recess 51 is directed

vertically and therefore moves past the obstacle 1 in such a way
that the latter is not cut.

On reaching the intended final depth for the lateral trench wall

recess 51, in the step II the trench wall cutter 10 with the

'cutting wheels 20, 20' still rotating is pivoted laterally into

the soil area below the obstacle 1 as a result of the lateral

displacement of the linear guide device, particularly by the

movement of the guide sleeve 32 on the surface of the earth.

Through theAaction of the cutting wheel 20' the soil material to

the right of the trench wall cutter 10 in the drawing is worked

off in a first partial area 71 below the obstacle 1. For

increasing the first partial area 71 the pivoted in trench wall
cutter 10, optionally accompanied by further pivoting in and
opFionally several times, can be moved axially up and/or down in
the ground 3. After producing the first pértial area 71 the
t?ench wall cutter 10 is again pivoted back into the first lateral
trench wall recess 51 and is drawn out of the ground 3.



Between the two cutting wheels 20, 20" is provided a
liquid supply device 40 by neans of which a liquid

bi nder can be introduced into the trench for in situ
suspensi on production. The soil material worked off
by the cutting wheels 20, 20" can al so be sucked out
of the trench and the latter can be filled with a
settabl e suspension or non-sgtting support suspensi on
produced outside the trench. By neans of the inventive
method illustrated in the drawings in an area of the
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and "consequently the two partial areas 71, 72 overlap.

Following on to the method step IV, the trench wall cutber 10 is

raised again, moved laterally and positioned above the obstacle 1.
In method step V the trench wall cutter 10 is vertically sunk,

accompanied by the formation of an upper trench wall recess 56,

until the cutting wheels 20, 20 just fail to cut the obstacle.

This step is obviated if the obstacle 1 extends to the ground
surface. For forming the upper trench wall recess 56 the trench
wall cutter 30 can also be sunk several times

, accompanied by
lateral displacement.

As can be seen in fig. 2, as a result of the tapering construction

» it is possible to cut the two partial areas 71,
72 and therefore the lower trench wall recess 60 into the
immediate vicinity of obstacle 1.

of the frame 13

The more pronounced the taper,

the further the trench wall cutter 10 can be moved laterally under

the obstacle 1. However, any soil material remaining below the



trench wall recess 51 and is drawn out of the ground
3. 8 By lateral novenent of the |inear guide device
the trench wall cutter 10 is then laterally displaced
out of the ground 3 and in the nethod step Il and
acconpani ed by the formation of a further, second
| ateral trench wall recess 52, which runs vertically
and laterally along the obstacle 1, is sunk. The
second lateral trench wall r¥cess 52 al so runs
directly past the obstacle 1, but in the drawing is
right In the follow ng nethod
°b§?§§Qf& cgﬂ bgren(:%;é%lc szﬁft%ﬁaq i apfudthed PRepating
St¢he | ef t through the novenent of the linear guide
device. As in nethod step Il, the trench wall cutter
i and/ red, optionally several tines.
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the trench wall cutter 10 can be lowered axially further to the
desired final depth.

In the embodiments shown, by means of the liquid supply device 40

a hardenable liquid is supplied during the lowering and/or raisiné
of the trench wall cutter 10 and the soil material loosened during
the production of the trench wall recesses 51, 52, 56
directly in the trench wall recesses 51, 52, 56
action of the cutting wheels 20,

60 is mixed
60 through the
20' with said liquid to a

hardening suspension, which constitutes the finished trench wall
after hardening.

Method steps I to V illustrated in the drawings can fundamentally

be performed in a random order. Thus, it is e.g. also possible

initially to produce the two lateral trench wall recesses 51, 52

and the upper trench recess 56 and only then cut off the two

partial areas 71, 72 for forming the lower trench wall recess 60.

More particularly if the soil material worked off by the cutting
wheels 20, 20' is to be conveyed out of the trench, it is



| at eral displacenent. As can be seen in fig. 2, as a
result of the tapering construction of the franme 13,
it is possible to cut the two partial areas 71, 72
and therefore the lower trench wall recess 60 into the
i mmedi ate vicinity of obstacle 1. The nore pronounced
the taper, the further the trench wall cutter 10 can
be noved | aterally under the obstacle 1. However, any
soil material remaining bel oWt he 9 obstacle 1 can be
renmoved and/or sealed in a further operating step.

adv utting, craqss-section of the
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cross-section. Thus, a laterally closed and therefore
a particularly tight trench wall can al so be obtained
above the obstacle 1. In order to be able to produce
particularly rapidly the lower trench wall recess 60,
it can be advantageous, follow ng the conpletion of
the lateral trench wall recess 51 and/or 52, to raise
the trench wall cutter 10 to the height of the
obstacle 1 and then guide it dowwards with its frane
13 along the obstacle 1, i.e. to nove the trench wal
cutter 10 sinultaneously laterally and axially
followi ng the outer contour of obstacle 1. As soon as

~the partial area 71 and/or 72 fornmed reaches the
desired width, the trench wall cutter 10 can be
| owered axially further to the desired final depth.
In :the enbodi mrents shown, by neans of the |iquid
supply device 40 a hardenable liquid is supplied
during the |owering and/or raising
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of the trench wall cutter 10 and the soil materia

| oosened during the production of the trench wall
recesses 51,52, 56, 60 is mxed directly in the
trench wall recesses 51, 52, 56, 60 through the
action of the cutting wheels 20, 20" with said liquid
to a hardening suspension, which constitutes the
finished trench wall after qardenlng Met hod steps |
to Villustrated in the dramnﬁgs can fundanental ly be
performed in a randomorder.' Thus, it is e.g. also
possible initially to produce the two |ateral trench
K@% recesses 51, 52 and the upper trench recess 56
andonly then cut off the two partial areas 71, 72
for formng the lower trench wall recess 60. More

.Pamé sy Q‘.rdxyp'rt)dhbfn%% trgaf:o %%JCV\‘O”( d off Dby the

cuttln% wheél s oY R q9FHRG fthrgegh which
t rEHOFCYSt aPsORBtaghPantigebieh tlntsinak thenalpperllt remedses

wad e rSeuélSS)nSG:LphemorsﬂdQ oPl OEIGHG lNe Ly® k@ I 8le obstacle

arga ab r W soi | teria
I ooszar%.ga udcérél ngi?ﬁéés% ggugtl o%leo?ecteﬁé:’ Eapjeéftecrraéﬁé’hmovmg in

wal 150 e FETEVE c%mra:hr vath awradsonsodrof dthdepart bmd of the
artess 1aLera2 anenciwouadld Bavesé«s be punped away from
there in a costly manner. 11 CLAIMS 1. Method for

C a trench wall in the ground-through which
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Od:gg'flch% clajmafi cheneiar dihet teacth wallll apparatus
r ebegtasied dme fsomkoamh aatbesl stiEhf whhe Péb%ts%@sebéﬂ&'w the
bebwyvrde obstacle is produced a lower trench wall
recess by laterally noving in a soil-renoving trench
wal | ap aratus fromat |east one of the two latera
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Method according to claim 3, wherein the trench wall cutter,
particularly for forming the lower trench wall recess, is
moved together with the linear guide device along the trench
wall to be produced by means of a displacement device.

Method according to claim 1, wherein, for forming the lower

trench wall recess, the trench wéll cutter is introduced under
the obstacle with an oblique angle. '

Method according to claim 1, wherein an upper trench wall
recess is produced above the obstacle.

Method according to claim 1, wherein at least one of the

trench wall recesses is produced at a distance from the
obstacle.

Method according to claim 1, wherein soil materialvloosened
during the production of the trench wall recesses is mixed

with a binder within the trench wall recesses for forming a
settable suspension.



3. Method according to claim1, wherein the trench
wal | apparatus is constituted by a trench wall
cutter, which is located on a rigid linear guide
device. 4. Method according to claim3, wherein the
trench wall cutter, particularly for formng the

| ower trench wall recess, noved together with the
| i near gui de device along thj trench wall to be
produced by neans of a displ ¢enent device. 5. Method
accordlng to claiml, wherein, for formng the |ower
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tm&wdhcwall recess i s produced above the obstacle. 7.
Met hod according to claim1l, wherein at |east one of

'Othe trench_wall recesses is produced at a distance
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settabl e suspension. 12 9 Met hod according to claim
6, wherein firstly the two lateral trench wal
recesses and then the upper trench wall recess are

produced. 10. Trench wall in the ground, particularly
produced according to a nethod according to claim1,
wherein the trench wall is made round an obstacle

whi ch penetrates said trench wall.



