Metiod and device for inserting a colum of stabilizing qmo?ﬁ’?
“material into the ground The invention rel ates tm

as indicated in the preamble of claim 1. Such a ‘thﬁ‘E"
known from US- A-4, 126, 007. The col unm casings used in said
known method, 5 particularly the guiding surfaces of the closing neans,
are strongly | oaded and therefor bécone quickly defective. Thi s causes
the operations to be delayed. Particularly for operations-on the water
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t he hi gh operating 10 costs. material into the ground
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The invention relates to a method as indicated
in the preamble of claim 1.

Such a method is known from US-A-4,126,007,

The column casings used in said known method,

5 particularly the guiding surfaces of the closing weans,
are strongly loaded and therefor become quickly defective.
This causes the'operations to be delayed. Particularly for
operations on the water such a delay ig undesired because
of .the expensive equipment used and the high operating

10 costs. '

The invention provides an improved method having
the characteristic feature of claim 1.

The penetrating forc¢es which are transferxred from
the shaft, over the bottom edge, to the ground are bypas-

15 sed through the bottom edge, whereby the guiding surfaces
of the bearings of the closing means are not or only
8lightly loaded. The method according to the invention
will be performed in a more efficient manner in comparison
with the known methods. ‘ .

20 A prefered embodiment of the invention is pex-
formed according to claim 2, By this method the position
of the column of stabilizing material relative to the
fixed leading edge 1is exactly determined in normally
inaccessible locations under water.

25 The invention also relates to a device for
performing this method.

The invention will now be elucidated in the
following figure description of a number of examples of
the invention. In the drawings:

30 figures 1a, 1b and lc show the method according
to the invention in three steps, ’

figure 2 is a perspective view of a prefered
embodiment of the wmethod according to the invention, and
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The:invention provides an inproved nethod havi ng t he characteristic
«feature of claiml1l. The penetrating forces which are transfered
from the shaft, over the bottom edge, to the ground are bypas- 15 sed

t hrough the bottom edge, whereby the gui.ding surfaces of the bearings of
the cl osing neans are not or only sli gt&tly | oaded. The nethod accordi ng
to the invention W ll be performed i.n"a nore efficient manner in

- conparison Wi th the gdgr { NS #E are parthidiye¥sack.cdhady ment of

the invention is per- orne ccording to ¢claim?2, "By this_nethod the
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areation of a stabilizing column 76 in the bottom 64 under
10 water 63 according to the invention in three successive
steps. The driving means working as a vibrator or hammer
66 creates penetrating forces with an essentially longitu-
dinal component. Through conduits 69 water under pressure
is directed for fluidising the bot.tom 64. When .the cglumm
15 casing 65 has penetrated deep enough into the bottom (fig.
1b) it will be filled with stabilizing material 72, said
stabilizing material is for example gravel, cement, crus-
hed stecne or other granular materials possible as mixtures
with a binding agent, which is supplied by a funneled
20 inlet or hopper 73 via a transport mechanism (71), for
example a crane. An continuous supply, for instance by
weans of conveying belts is alsco possible. The vibration
means 75 compacts the stabilizing material 72. Thereafter
the c¢losing means are opened and the column casing is
25 removed upwards (by wmechanical means) (fig. ic), whereby
the space which became available in the bottom 64 is taken
up by the stabilizing material 72 forming a stabilizing
column 76. The stabilizing column 76 will improve the
general soil stability, the supporting ability and/or the
30 drainage of the bottom 63,

The penetrating forces are being transfered to
the bottom by the vibrator 66 through the shaft 84 and the
leading edge 8 of the bottom end 70, whereby the guiding
surfaces of the bearings of the closing means are being

35 bypassed. This causes the closing wmeans to be .less suscep-
tible to wear and tear, whereby the method according to
the invention is more efficient. The column casing 65 may



2 o figures 3, 4 and 5 are partially broken away per spective-
-views of enbodiments of col um casi ngs accor - ding to the invention.
According to figures la-1c a device conprising a 5 colum casing 65 with a
shaft 84, an inlet 74, an opening or closing bottomend 70 and a | eadi ng
edge 8, a possible or typical driving neans 66, for exanple a. hanmmer br
a vibrator, and a lifting device (not own) is used for the creation

~of a stabili yéﬁg: M Z;%éd”l 4\}%&%&8}“&%&# ﬁ.‘%:f’l ding to

the inventiom i netahree sUCCess] he CPI’I Ving neans Wor té% as a
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directed for flyidiging tae DLl o 6d. vlhen, tNe eo) Wlfichs, at sea or in
5 the case of marine copstruction. The position of the
stabilizing column in the ground 64 is determined starting
from a fixed base 60, which is supported on the ground 64
by means of legs 62, this base is designed for:
a) a stable platform unaffected by sea state {swell,
10 current and wind); -
b) fixed starting peoint, guide and reference point;
a) a level, vertical alignment means and horizontal refe-
rence level for depth, tide and volume measurements;
.and is therefor a prefered embodiment of the.invention for
15 marine .applications. The 1lifting device 53 is placed on
the base or on a floating platform 68.

In figures 2-5 three bottom ends are shown, said
bottom ends are connected to a part of the shaft of the
column casing according to the inwvention.

20 The bottom end 1 comprises two outleta, which

' are closed off by means of the closing means 3. The clo-
sing wmeans couprise two flaps 4, 5, each being connected
to the shaft 2 by means of a hinge 6, 7. The flaps 4, 5
are controlable by means of chains ¢, 10. The.chains 9, 10

25 are preferably partly protected by the inner wall 13 and
will close or open the valves 4, 5 for instance by means
of a ratchet device. Conducts 16 deliver water under
pressure, said water flowing out in nczzles 17, 18 and 19,
to facilitate the movement of the column casing in and/or

30 out of the ground. The bottom end 1 is tapered downwards
and is provided with a leading edge 8.

The V-shaped bottom end with the 1eading edge
defines possibly an included angle of ledgs than 75 de-
grees.

35 -The penetration forces F, exerted by the ground
by way of reaction forces on the bottom end, are particu-
larly being captured by the strong chisel shaped bottom
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15 casing 65 has penetrated deep enough into the bottom (fig. 1b) it will
<be filled with stabilizing material 72, said stabilizing material is for
exanpl e gravel, cenent, crus- hed stone or other granular nmaterials

possi bl e as m xtures wi th a binding agent, which is supplied by a

f-innel ed 20 inlet or hopper 73 via a transgbrt nmechanism (71), for
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tible to weal®aft & EiagfefenF -t he net hod according to the invention is
_npre efficient. The col uTthecasinsiiddentayof figure 4 corresponds to the
embodiment of figure 1, with the exception that the flaps
4', 5' are positioned on a common central hinge 20, this
hinge 20 being situated under the flaps. The strong lea-
15 ding edge 8' is fixedly comnected to the chisel support
21. The hinge 20, particularly the guiding surfaces there-
of, are pogitioned in the “ghade" of the strong chisel-
shaped leading edge 8'. '
_ The embodiment of figure 5 comprises a bottom
20 piece 52 also functioning as a valve, which in the bea-
rings can slide axially between the closed position of
figure S, in which the bottom piece 52 seals up againet a
concentrie ring 59 of the bottom piece 50. This upper
concentric ring is firmly connected to the shaft 51, and
25 an open position (not shown), in which the bottom part 52
ie moved downwards relative to the top piece 59. Apart
from the gravity the control means 49 also control the
Pressure exerted on the spring 54 protected by the sleeve
55 and as a result also the position of the bottom piece
30 52. The shaft $3 is maintained in axial alignment by the
radial stabilizing arms S6. Conduits 57, 58 on the outer
profile of the shaft 51 deliver water under pressure due
te these closing means. This embodiment is partcularly
suitable under water.




3 - .bereliably used repeatedly w thout breakdowns/failure.

‘The method of figure 2 is particularly suitable® for inserting the
stabilizing colum into the ground 64 under water 63, for instance in
river mouths, at sea or in 5 the case of marine construction. The position
of the stabilizing colum in the ground_64 is determ ned starting

froma f ixed base 60, which is supported 3n t he ground 64 by nmeans of

| egs 62, this base is designed for: a) a stable platformunaffected by
sea state (swell, "10 current and w nd); b) fixed starting point, guide
and reference point; c) a level, vertical alignnment nmeans and hori zont al
refe- rence | evel for depth, tide and vol une neasurenents; and is

therefor a prefered enbodi nent of the i dgiyigon fov

1. Method for inserting at least one stabilizing
colum into the ground by means of a column casing com-
prising a shaft with at least one top end provided with an
inlet for stabilizing material and a downward tapering

S bottom end comprising at least one outlet for stabilizing
material, said outlet being provided with closing means
moveable between an open pesition and a closed position
and being housed by weans of bearings, said column casing
being put inte the ground under exertion of penetrating

10 forces at the top end thereof, said forces being exerted
through the shaft and the bottom end till they reach the
ground lying beneath the column casing, the stabilizing
material being put into the ground by means of the column
casing with the closing means maintained in the open

15 position, while the column casing is pulled out of the
ground, characterized in that the penetration forces are
being transfered from the shaft, bypassing the guiding
surfaces of the bearings of the closing means, to the
leading edge of the bottom end and from this bottom end to

20 the ground lying thereunder.

2. Method according to claim 1, characterized in
that the position of the column casing is determined
relative to a fixed base previously disposed in water.

3. Device for performing the method according to

25 claim 1, comprising a column casing essentially congisting
of a shaft with at least one top end provided with an
inlet for stabilizing material and the bottom end provided
with at least one outlet for stabilizing material, said
outlet being provided with closing means moveable betwaen

30 an open position and a closed position and being housed in
bearings, driving means operating on the top end of the
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15 marine applications. The lifting device 53 is placed on t he base or

-on a floating platform 68. In figures 3-5 three bottom ends are
shown, said bottom ends are connected to a part of the shaft of tHhe
colum casing according to the invention. 20 The bottomend 1
conprises two outlets, which are closeg off by means of the closing
means 3. The cl o- sing neans conprise two flaps 4, 5, each being

connect ed t ccalhvems hgaeilgbyforadsiving hihege columin drsifrigapdndp Sthe are
control abl e by gmar@d UnChbiMSing mdhnsT ez%ahpsoa the HoAlddref efd! y

s fyo‘r’rf’ﬁiftaﬁcﬁ%mt B %ﬁaargﬁgf?ﬁse o icket” G R e i e
wat er under Rﬁ%u?eba§8| whigk c¥s igRligconrerrid dwy the Fhalts and 19,
to facilitateé t he noveneat Dévibe for uperfiasiing itheamgbbod38cootrdig tdwe
Peciy sige o bobbrkagsged, Sotae s seiitey Secettint
defi neg pogm blmf Y Sha ﬁde&'—ga}h HF Fggémfahatn"PIS BXM tp °va 8 q‘§§g °
The penetrati or?"’fl(?rtce%oq: SE%’%H%P-’ES/ e dunend  apyFapaye f k?@é(ﬂ“i ofpd
forces on the hptovidedneitar etpdreiistuone dusilkey lferngtabplizbuy byatdnet -
strong chi selo ¥1aPeAiBOLLeTet being provided with closing means moveable
between an open position and a closed position and being
housed in bearings, driving means operating on the top end
of the column casing for driving the column casing into
the ground and lifting means operating on the top end of
15 the column casing, characterized im that the closing means
are constituted by a base funcrioning as a valve, which
can slide axially in the bearings between a cloged positi-
on, in which it seals upwardly against the concentric ring
of the base, which is firmly conmected to the shaft, and
20 an open position, in which the base iz moved downward
relative to the concentric ring. |
5. Device according teo claim 3 or 4, characteri-
zed by at least one driving means connected to the base
and extending in an axial direction, said vibration means
25 being coupled to the driving means.
_ 6. Device according to claim 3, characterized by
| closing means essentially consisting of two pivotable
valves arranged opposite one another, the base extending
therebetween in diametrical direction, said base compri-
30 sing an essentially wedge shaped profile, having a recess
on both sides for receiving a bottom flange of a valve.
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4. piece 8 which is firmy connected to the shaft 2 and to a strong
vibration plate 15, said plate absorbing and tran- -sfering the vibration
energy and therefor also acting as a tuning fork. The guiding nmeans of
the hinges 6, 7 of the 5 valves 4, 5 are thus bei ng bypassed by
transferring the forces F fromthe | eading edge 8 to the renai nder of

t he colum case 65, so that the hinges 6, 7 cannot easily fail. The
wedge- shaped | eadi ng edge 8 is on both sides provided with a recess 80
for receiving the underedges 81 10 of the flaps 4, ‘5. The
enbodi ment of f igure 4 corresponds to the enbodi nent of figure 1, with
t he exception that the flaps 4", 57 are positioned on a colon central

hi nge 20, this hi nge 20 being situated under the flaps. The strong |ea-
15 ding edge 8 is fixedly connect ecBS3R4He chisel support ~ 21. The hinge

20, particularly the guidifg,shr 3CERtRYR mserrme a

COLUMN OF STABILIZING MATERIAL INTO
THE GROUND

The invention relates to a methed for inserting
at least one stabilizing column into the ground by wmeans
of a column casing comprising a shaft with at least one
top end provided with an inlet for stabilizing material

5 and a downward tapering bottom end comprising at least ‘one
outlet for stabilizing material, sald outlet being provi-
ded with closing means moveable between an open position
and a closed position and being housed by wmeans of bea-
rings, said column casing being put into the ground under

10 exertion of penetrating forces at the top end thereof,
said forces being exerted through the shaft and the bottom
end till they reach the ground lying beneath the column
casing, the stabilizing material being put into the ground
by wmeans of the column casing with the <¢losing wmeans

15 maintained in the open position, while the column casing
is pulled out of the ground.

The invention further relates to a device for
performing the mechod.

_ Figure 2 of the drawings should accompany the publication
.of the abstract.



of , -are positioned in the "shade" of the strong chisel- shaped | eadi ng

‘edge 8'. The enbodi nent of figure 5 conprises a bottom 20

pi ece 52 also functioning as a valve, which in the bea- rings can slide
axially between the cl osed position of figure 5, in which the bottom

pi ece 52 seals up against a concentric ring 59 of the bottom piece 50.
Thi s upper concentric ring is fﬂﬂﬂﬂggionnected to the shaft 51, and 25
an open position (not shown), 'in whildl? the bottom part 52 i s noved
downwards relative to the top piece ﬁ. Apart fromgte gravity the

control means 49 also control thelf v
protected by the sleeve 55 and ﬁ
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1. Method f or inserting at | east one stabilizing colum into the ground
by nmeans of a columm casing com prising a shaft with at | east one top
end provided with an inlet for stabilizing material and a downward
tapering 5 bottomend conprising at |east one outlet for stabilizing
material, said outlet being provided with closing nmeans noveabl e bet ween
an open position and a closed position and bei ng housed by neans of

beari ngs, said colum casing bei ng,put into the ground under exertion of
penetrating 10 forces at the top end thereof, said forces being exerted

t hrough the shaft and the bottomend till they reach the
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ground lying beneath the colum casing, the stabilizing mat eri al being

“put into the ground by neans of the colum casing wwth the closing neans
mai ntai ned in the open 15 position, while the colum casing is. pulled out
of the ground, characterized in that the penetration forces are bei ng
transfered fromthe shaft, bypassing the guiding surfaces of the
bearings of the closing neans, to the | eadi ng edge of the bottom end and
fromthi-s bottomend to 20 the ground |ying thereunder. 2.

Met hod according to claim1l, characterized in that the position of

the colum <casing is determ ned relative to a fixed base previously
di sposed i n water. 3. Devisce for perform ng the method
according to 25 claim1, conprising a colum casing essentially consisting
of a shaft with at |east one top end provided with an inlet for
stabilizing material and the bottom end provided with at |east one
outlet for stabilizing material, said outl et being provided with closing

means noveabl e between 30 an open position and a cl osed position and bei ng
housed in bearings, driving neans operating on the top end of the

.
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6 - columm casing for driving the colum casing into the ground and
Tifting means operating on the top end of the col um casi ng,
characterized in that the bottomend com prises a base which is firmy
connected to the shaft. 5 4. Device for performng the nethod
according to claim1, conprising a colum casing essentially consisting
of a shaft with at | east one top end provided with an I nlet for
stabilizing material and a tapared bottom end provided with at |east one
outlet for stabilizing materi- 10 al, said outlet being provided with

cl osi ng neans noveabl e bet ween an open position and a cl osed position
and being - housed i n bearings, driajsng nmeans operating on the top end

of the columm casing for driving the colum casing into t he ground and
lifting means operating on the top end of 15 the col unm casi ng,
characterized in that the closing neans are constituted by a base
functioning as a valve, which can slide axially in the bearings between
a closed positi- on, in which it seals upwardly agai nst the concentric
ring :
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_of the base, which is firmy connected to the shaft, and 20 an open
position, i=n which the base is noved downward relative to the concentric
ring. 5. Device according to claim3 or 4, characteri - zed
by at |east one driving nmeans connected to the base and extending in an
axial direction, said vibration neans 25 bei'ng coupled to the driving
means. ’ 6. Device accordispg to claim3, characterized by

cl osing neans essentially consisting of two pivotable val ves arranged

opposi te one anot her ext endi "~ therebetween i-n dianetrica
direction, said Se conpri- 30 sI essentially wedg ed profile,
havi ng a recess on both sides for neqel ttomflan of a val ve.
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