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"Soi | di'spl acenent auger head for in®gtdesi &y phecsoil'the soil" This
invention relates to a agiils dhsehaﬁsmla&l&etor@%lfloalspsaaérhém atde@s in

the soil, conprisi cenent bod avi_n east Qver a
| ower portion a co:}%a& 5?‘?& éPSF?\g?‘é'é 518 Hit esyqﬁ dncé)v\gi/ & tip,
and at | east obe sér @isplaggaesktoody rigvamm ahsleasferoveyi 8 @Wél? peottiijosn of

t he di spl acenent b%d)éors_uﬁhaﬂeégf|1r@z%qs"i91%”§ﬂta aUgRIc 1Al alvgy KFem Sfarl@m 10
Ger man pat ent No. 220 known ﬁead has between th

portion of the di sﬁ’llé’cer?é‘rﬂ %d];Faf’tfelcﬁbe ae HEMY S A gﬁa\?éﬁ y
- long cylindrical peaverosaian lokes pyktmdnlcﬂltlpmrdnspiatdwre@tl bogrovi ded a
screw flange w th a conglamt ,pig ;po'i ﬁ@gai‘awﬂéﬁ@f‘éuc}é hé’éﬁ &fs UfIB! Grom 10

i ncrease the axial netratln rce during screwm ng, there was proposed in
t he enbodi nen@oaccéi%ti“ﬁ‘@ P&tPiﬂ@u?‘@ 14 0329 1 55 -GeFh&A bﬁ?ﬁﬂta‘t‘%"-’é}’ﬁ@r‘ﬁg hage
screw flange until peweeerhetgOnieakr p@oritabnofos hehdi sjilspdernentnbodpdy20
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228 138. In this kno auger he scr l'angé i's sl tuat ed
excl usively on theportion. On this cylindrical portion there is provided

a screw flange with a constant pitch and a constant

15 outer diameter. To increase the axial penetrating force
during screwing, there was proposed in the embodiment
according to Figure 1 of this German patent to extend
the screw flange until over the conical portion of the
displacement body. ”

20 Another soil displacement auger head is known from
European patent No. 0 228 138. 1In this known auger head
the screw flange is however situated exclusively on the
cylindrical portion between the displacement body and
the tip and obviously doesn't extend over the

25 displacement body itself. ~

The invention described hereafter has as object to
present an auger head by which the soil can be displaced
more efficiently and requiring furthermore less energy
édring screwing in, and which allows also to screw

30 through more resistant, in particular more sandy,

layers.
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discontinuously according to said screw flange via a
predetermined number of transition slopes.

Such a discontinuous diameter increase of the
displacement body is already known per se from US-A-4
458 765. This known auger head has however no clear
screw flange, and certainly no screw flange increasing
the pitch of which increases.

According to the present invention, the
discontinuous diameter increase now has been found, in
combination with the increase of the pitch of the screw
flange, to contribute particularly to the reduction of
the energy required for making the hole in the soil,
manifested especially during screwing in through
resistant, non-cohesive layers.

Preferably, the pitch of said screw £flange
increases in between two successive discontinuous
diameter transitions, each time in such a way that,
during screwing in, substantially a same volume of soil
is Qqueezed and transported before each transition slope
of the displacement body. This can be illustrated for
example on the basis of the relation shown in claim ¢.

Said transition slopes form for example an angle

comprised between 20 and 40 degrees, and in particular



5 about 30 degrees was found the most suitable.
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enbodi nment of t he auger, hea accor e | nvent e core net er
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transition sl opes. d1 S.F\c% ghéc%wu%gepl #r?%%é% a Oéngflé

di spl acenent body rea kno 7657 Th| s known
auger head ha8 how%tm ‘E}a‘F Js‘tﬁgé\ﬁ“fill%bedl%ﬁﬁf’@é‘r pEi Fﬂ‘? WP MERY | ange
increasing 20 thgs gidadlkatbawbhcdlaines @aaed. 9/According to  the

present i nventi on, sﬁlf%hg%ggmmnﬂmtggg@{eadoﬁefféf oRoph fas digen

found, in conbination W I'NCrease o e screw fl ange,
to contribute partdicplacepens Pﬁge??ebaéfﬁl‘ﬁhlbfb%?}’me tARPAE Ry Fro8g hheed f or

maki ng the hol e i Edihewanyl desBripEsdredrespre i mdti cillbirngmisad Bvarmigs iof
through resi gLant «,0on;Gehesineyl ayelsa Bl e5 altks diRndlicheh ahissai d
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screw flangé~i ncr ases 1] be essi ve scont | nuous
di amet er transiti escraption; 46 Pﬂlxu'ﬂ?’ed‘ Ry aPh §KampLe 3R & é%qii’d'%yn
~substantially a sajgt i@itemBeal t601limit the scope of the invention. The

used reference numbers refer to the annexed figures,
wherein : ‘

20 Figure 1 shows schematically a side view of an
equipment for installing piles in the soil by means of
an auger head according to the invention;

Figure 2 shows schematically the different steps
for installing a pile in the soil by means of the

25 equipment according to Figure 1;

Figure 3 shows a side view of a soil displacement
auger head according to the invention;

Figures 4 and 5 show respectively on a larger scale
a cross section according to lines IV-IV and V-V in

30 Figure 3;

‘ Figure 6 shows a side view of a soil displacement
auger head according to a variant embodiment of Figure
3;

Figure 7 and 8 show respectively on a larger scale

35 a cross section according to lines VII-VII and VIII-VIII

in Figure 6 ;
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Figqure 10 shows the increase of the pitch of the

i s squeezed and trg‘%ﬁl Sglgq,gget,grﬁhgaaq% ﬂ?ﬁhté&g‘o 41*}1%6@ gngas, 3 in t‘he

di spl acement body can “be exa on t
rel ati on shown in ¥4nFtRop of5a number Q%uY?ﬁ%@§ﬂ§Ft|on sl opes form for
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the surface of the spl acenent after, the res ransition
sl ope. For séfPewi ng thrIdUgﬁ'hgh‘é'Ghei“-en? | SGRAWELNGan PARGPE ofIBiPmeneutisO
degrees was found sdiremmsicaluiyt aiMown Adrurinialngdycidonrretet ha Veequis ed

ToTent's 1O SO WAl .4 W5UdN BeRr! gAY S G 1DG GBI 218G Yo @201 19

t he sl opes on the Tower S aderen
-pr edet er mi ned angl%?@qt%1@9§°rd#é§péetth%)#ﬂﬂ?nﬁéﬁgrtudlnaI direction of the

auger head as indicat eqHiz skb2edWing piNdng. efuiphent Rnipraslesr bt tesnand
f‘ﬂ‘éa“t ages of ot Ni §, 590 la YelRAGTROL: HYGoJ1%AY Wikl BECONFARRAL&NT, From
The auger motor 4 is preferably mounted at the bottom of
the mast 3 so that said mast can be constructed as light
as possible. Of course use can also be made of an auger
motor 4 which is movable up and down the mast 3.

20 The different steps for installing a concrete pile
in the soil are schematically shown in Figure 2. 1In a
first step the auger head 1 is screwed through the
intermediary of an up and downwards movable platform 5
and an auger casing 6 in the soil, so that the so0il is

25 displaced laterally. Possibly a downward force down can
further be exerted onto platform 5 by means of traction
ropes 7. Then a reinforcement 8 is put in through the
auger tube 6 and concrete is injected by means of a pump
9 through the auger casing 6 and the auger head 1 in the

30 formed soil cavity 10, while the latter elements are
renmoved out of this hole 10 by means of the hook 11. At
this step, the same rotation direction is maintained as
during screwing in. The tip 12 of the auger head 1
remains at the bottom in the soil. If desired the

35 reinforcement 8 may be pushed afterwards in the freshly
installed pile 13.
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Also one has to sc ew suff;c;ently far lnto the bearin
foll owi ng descri pgl on of some parti cur nbodi nent of, t he au
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I nvention; Figures 4 %P 1°1eShO‘¥V’\?P§ﬁ§g%)£’|{}:V?‘h on ﬁ\ p%;?ectgl Sbﬁ%ctjé’rs?ﬁ
section accordlng to Irnes | ows
side view of a soil dFf$yl &bERBHR W@ereﬁw@"&céwﬁnﬁg to a variant

enbodi ment of Figure 3; Figureld gdmidrllstiaivaigeperéad el acebrainqrgerhacal e

35 a cross secid on AEMdbRI cbRpl {4165 aVltipVhb, 830 aYLblaMdent body 14
having at least over a lower portion 15 a core diameter
increasing in a direction away from said tip and a screw
flange 16 extending at least over the lower portion 15
of the displacement body 14. To obtain an axial

20 penetration force which is as large as possible during
the screwing in, the screw flange 16 has preferably, at
least over.the lower portion 15 of the displacement body
14, a substantially constant outer diameter. This auger
flange 16 delimits a mainly spiral strip with an

25 increasing core diameter on the displacement body 14.

To achieve the objectives mentioned hereinabove,
the invention provides first of all that the screw
flange 16 has, over the lower portion 15 of the
displacement body 15, a pitch 1 increasing in the

36 direction away from the tip 12. The increase of this

. ° pitch will be described hereafter further into detail.
" ” "In the represented auger head 1 the displacement
efficiency is still further increased because, as
provided according to a further aspect of the invention,

35 the core diameter of the lower portion 15 of the

displacement body 14 increases over said spiral strip

a



in resistant, more sandy layers. The result is that
in Fi lgutr]I e 6I ; 54 -smaller fordAMEARELStERuds gué ecdbe hadrtaasoted ¢hew of
a soi I spl acenent augf;[ , ' of .t r rt.i.on,
according to another va |1:a§1':§'§§ ﬁc%ﬁﬁ%%scgﬁélr%héugp ga&’gi‘@' aQ-.('& h?D
Figure 10 shows the iMRivdibetandinge et d3cht tPAE SBReRIPPETige’ ofiYRe2buger
head accordi ng to Fi glinest3sight imctitdonof rasmebdrere.of vari ables. In these
different Figures the samenreigr eiggcieibelehbbeirdi t @nkheqsseBntahuanal 0g
el ements. 10 ln Figure 1 crewin i 11 ng _equi nt:is
schematical |y sHown ftorra”lsﬁstl%ﬁ’lslglr? egoﬁgr%{r@ 5?I%"sg0];en as% rﬁgf%@%ﬁé’%‘ﬁfn by
means of a soil di spl¥dtafght4Cafifsrerdagnd BEIRTAPAY PBLYERN | R entPdn35 Thi s
screwi ng piling equi plareesonIheS @figke @ anefctnadt by aheethhgaht mAahe3to

provided with an augehdmiiirabe ¥ dive displacRHERE BRHQM A4 | Sedi:ef 58Dl Y
nmount ed at the bottom of .caQ be constructed as

the mast 3 so that said st
light as possible. OFSCBEFERUsE Whn lgl'soIBetﬁﬁdg'qg? HIFMuFSEORBER? %° whi ch
i s novabl e up and doWignpes nasgnd3 4 the angle a comprises about 30 degrees
which appeared particularly efficient for screwing
through compacted sand layers. In this embodiment four
discontinuous transition slopes 17 are provided,
regularly divided over the lower portion 15 of the
20 displacement body 14, more particularly each time turned
over an angle of 450 degrees. 1In general, this angle is
preferably larger than 360 degrees. At the slopes 17
the core diameter increases with at least 2 cm,
preferably with 3 cm to 15 cm and in particular with 4
25 cm to 10 cm. The number of slopes 17 will depend from
the difference between the minimum d, and the maximum
diameter 4, of the displacement body 14.
Between two successive slopes 17 the surface of the
auger head 1 may be somewhat conical, but this surface
30, between two successive slopes 17 is preferably
cylindrical. Preferably the displacement body 14
extends further substantially upto said tip 12, although
an additional portion with a screw flange or not can
further be provided between this displacement body 14
35 and the tip 12.



the tip 12. The pitch 1 of the screw flange 16
The different stepssforihditdageki RAcA GARE’ Veludbh €tid klBcdésive diat@kbrare
schematical |y shown in Flgur &%1%1‘15 '}aa‘%tfiéﬁfanit gR é\D;% g”ﬂa‘?ﬂne*}e?ﬂaé dt% in
1 at1orms5

screwed through the intérne novab égp 1 0r
and an auger casing 6 |?F’*'t9r‘1’én§or1¥" §‘bbsc‘ﬁ&f'-lfh’é( §'tﬂe| S|a§edV§b‘F‘%19c [S2iér | y.
Possibly -a downward fosqeedednaaa adahidporned pemdired@achcarafsitivar shepe5

exerted onto platform 5-py nmysréa‘latlr ﬁQEbel:e‘inQH@soz tir@eyoﬁl rfé rﬁc@,&eeg@nt
8 is put in throug{n t he au er r}g ressurl gcrgtﬁ ect ed
poured by means of~a pu gha hetSuRetcs ca% At ¢ S %ﬁi&é‘ URe3Ad 1
in the formed displ acedt@msuteamﬂpmﬂm 1} othis V‘eﬂ-’erbeépéﬁe?ﬂes ngxémum
renoved 30 out ddidnaiterhad e 19 kgaskens of rdde@dhookinkel.tWd bhitsh

at

step, the sane rotation Jeﬁ%éo&dhstﬁfﬂ%]’ﬁe%géﬁ 2 g%ﬁb&g 15/”@(\% Q%sltgnc;_rhe

tip 12 of the auger head 1 renains at tomin e soll esired
the reinforcement 8 mayPP¥eFlsHEY 8Pt 8F viddS PR HE RPESHIS) OPReT APBE FT 1 e
13. 35 -5- Upornts nstefl |theg sdrewpifilengd 316 ndbes sbeeiestsmatl ler, but the

successive transition slopes 17 have a larger width, so
that the displaced soil is divided at these slopes
mainly over a wider area. This is in particular not the
case for the first slope 17 unless an increase of the

20 pitch is also provided before this slope ; for example
placed on a small additional cylindrical part between
the displacement body 14 and the tip 12 of the auger
head 1. Of course, a certain radial displacenent occurs
at each slope.

25 The increase of the pitch of the screw flange 16
may, on the contrary, be continuous. However,
preference is given to a discontinuous increase of the
pitch as in the shown embodiments. In the embodiment
according to Figure 3, the increase of the pitch is

30 achieved each time at about one rotation after each

slope 17, as indicated by means of arrows 18, except of

course for the last slope 17. In this way the strip

” . between the different windings of the screw flange 16

starts to diverge thus each time after each slope 17.
35 In a preferred embodiment, the increase of the
pitch 1; over the lower portion 15 of the displacement



with §; = o e e
weak soils, onm® sometinmes nevert hel ess, {
nore sandy internediate | ayers. Al so one has'to screw sufficiently far into
the bearing 5 |ayBprednotdds theapitate adnsbghfhraki sderapacity for pile
13. Most of the soil displ asepmatpiticdetthendsi exipt sngpal present do not
allow to screw through such harder |ayers or, requife thereto excessively
| ar ge penetrating forces® **® gEeA§°¥ag\ﬂ'Wal %%q%%‘imat Y b%t?eﬁﬁelsuger
herei nafter, ¥his inventi oreatksisr itisebehbwened; a soil di spl acenent auger

head which can be screwed wijldhtBeWure: i¥ahi gketr 4 i a?eaanéf Whdehuger
reduced penetrating force‘evecp .thrt ugh r€ c%esu tant layers. In general
the auger head 1 accordi nd’T tife T8 PR THN Conprises a tip 12, a

di spl acenent body 14 havi i atid edsdte owaxiaumoweprpor disnetiér a ebrethe

di ameter increasing in a diffotd-QheRtaNodyOom said tip and a screw flange 16
extendi ng at ] east over tgqe I"qwer g\ortion,lS of the gls Iacemenél body

14.  To obtn an axidl 26% [Bfet PAPIBITT ofRES WhIEtRTESTs Phr gENGS
possi bl e during the screwdigplacementshody; fdrahge 16 has preferably, at

| east over the |ower portiondSmf cbbe & sRlaaeBRIbrhotie 16+ &% s1ope.

substantially constant outer_dianeter. This auger . )
When designing an auger head on the basis of this

gasz.tég, drill through harder, usually

equation the minimum 4, and the maximum diameter 4, of
20 the'displacement body are first of all determined as
function of the pile diameter to be achieved. Further,
the number of slopes necessary for this diameter
increase is also determined. Then the pitch 1, at the
first slope is determined and also the rotational speed
25 n, all in function of the desired vertical penetration
speed. Of course the power of the auger engine 4 will
have to be taken into account because a larger pitch 1,
and a higher rotational speed require a higher power.
on the basis of the pitch 1, and the rotational speed n,
30 the theoretical vertical penetration speed can be
determined. The real penetration speed v will be at the
most equal to this theoretical value and can be
determined more exactly on the basis of experimental
data. Since the auger head according to this invention
35 is especially provided to drill through resistant sand
layers, the optimal penetration speed v is
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possibly an additional downward force can be applied

flange 16 delimts a nai @nyosphe augetrhgadd th an 25 I ncreasi ng core
di anmeter on the displsacement §o®helfasild o%C@ﬁf‘é/%qh%l&th%‘ét ka‘éter%nLé

her ei nabove, the.inventi provides first rew f e 16
has, over the |ower port%gﬁ 11%' B 1PRES ?ﬁ?pﬂﬂ %ﬁéré %85 Bl%%% e |]t "JTopes
increasing in the 30 @ifr &bei embednentr earedding p&‘-olz"lgulrheill mq’l ethhe dal
this pitch will be descr pbaetiarionlf Epeed U tidegiver drdetigute 10 anBethis for

represented auger head 1, tQStQtMa%C%TESQ& gtféci CaYo dph afbl leby g"uﬁirblen(um
i ncreased because, 088 rovid accor tqQ a turther aspect of

invention, 35 the %cor 8130RefePt 4t T%é“dlﬁ\/\%’t"mﬁlﬂr?’r%‘}?“ﬁdmf’f tHeem-
di splacenent body 14 increases dtepppedxk SponaFiginesp3 and 66, the slopes 17

gl sco][ltl ngOUﬁl y via ﬁ pr edetry Mokes mff 8h Df drf langldlsfylaaw&e.s blaay 1§ has
een found that in this re efficient soi is ment

obt ai ned, especially in e5|ea’i an d’f%oercé-'egadqn PRS2 eaCR |Eer S ?Ftermt’ﬁegt
5 smaller forces and/ ofPIH quEs thr deEBHe "@(élhleeé%ﬁ{-?}‘dclﬁ’é‘l direction of

15 the auger head 1. This predetermined angle ¢ further
decreases as the'respective slope is further removed
from tip 12. Due to such an orientation of the
discontinuous transition slopes 17 the required
penetration force can be reduced further.

20 In a specific embodiment, the transition slope 17
which is the closest to the tip 12 forms an angle vy of
0 to 20 degrees and preferably of 5 to 10 degrees with
the longitudinal direction of the auger head 1 while the
slope which is the farthest removed from the tip 12

25 forms an angle of 0 to 5 degrees with this longitudinal
direction. The possible transition slopes 17 situated
between the first and the last slope form then an angle
of an intermediate value.

. On the front of tip 12 of the auger head 1, teeth
.30 19 may further be provided for grinding the soil. The
gmbodiment according to Figure 3 comprises two teeth 19,
v . one of which being fixed onto the screw flange 16 and
the other on an additional screw flange part 20, which

terminates alreadv before the first slope 17. The tip

35 12 itself is, in the usual way, removably mounted onto

the auger head 1 in such a manner that it remains in the



auger in such a way that it can be recuperated, for

auger head to screw % hi sexdupiieghisgedlyl agewasn andopdr &ndoi Wt idsetiapak itg ohhe

fact that the slopes 17 give @f fhbsles b1 Addidda9Ral af &EHIGKRRGE: pddLiBRe
efficient enbodi ment the_djscanti g%é)us %0 ftr nsition, _slopes 1/ form an
angl e a conprised betwee®P>b SAHY2aee FEGFRR LTake U sﬁ?§'-ﬁ%¥\k€8n5%“1"and
35 degrees. The angl e a ¥he fagerd hggdt heoutangbat d pspircemgnt hbodyr¥sad@sofin

the di spl acenent body l4ckd teRbolilfertcapesidivg 6b FRGuid.3 ahnupger gebetidrent
according to 15 4 gur&fu?eafa%r_‘é E?Q:P@&Q‘ %e@r&é)é‘i}{g‘h%%s é;ﬁgggﬁré&f% grae,sg

whi ch appeared particul ar g/ ficien or ,screw ng r.ou act’ed san
layers. In this enbodi meht® ot dits®ont TRABULPRSARITHIGR SPBPESSeSy fyyrdher
provi ded, regularly divitsygx corevt Adatgevgarper 22 on 225, 0f22t'hea2d 22", each

di spl acenent body 14, m&aRlihhCHIEF | 3bRRACH2ET B tdHNAAG0WREr BdbRARG! @alh
450 degrees. In general ,otthhlrs O@nglaeboluq__ Qge&grr%gl y Lar?cera t gaQSBgBlgomdngr ees.
At the slopes 17 the core dianmeter Ther eédses’wth at Teast 2 cny pre 3ra%ly
with 3 cmto 15 cm¥nhd it parSinegl dhewitrey Bangdemrrgts0 @m havmea n§rBRY
of slopes 17 wi || dependiifdeemibheoghdsfie¢eete etHeebnren dihreatinh o tHeeseFeand

t he maxi mum di aneter df ef]ra]ng‘éf ltshe t(itie§@| §E§@Pn£lm 1:;134'1‘_5 22 will provide
that, during screwing the auger head out, the soil
situated on top of this auger head, will be displaced

20 once again by the upper portion 21 of the displacement
body 14. During screwing in itself, the division in
screw flange parts 22 permits that any possible soil
which nevertheless would penetrate +till above the
displacement body 14, can escape between these screw

25 flange parts 22 so that no stop is formed which could
hamper the operation of the auger head.

Preferably, the upper portion 21 of the
displacement body 14 has also a core diameter decreasing
discontinuously via a predetermined number of transition

30 slopes 23. Contrary to the transition slopes 17 on the
lower portion 15 these transition slopes 23 are in
particular directed upwardly under a predetermined angle
vy with respect to the longitudinal direction of the
auger head 1, more particularly under an angle y of 0 to

35 30 degrees and preferably under an angle of 10 to 15

degrees.
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tip 12. The pitch "1 of _th screw fl ange 6 i ncreases .each time
bet ween two successi veF‘a?a‘irf’E‘:téz‘cllf‘gnﬂ’?i"iﬂfg, rﬁé?‘??&l“ﬁﬁ’&/ SheYdCH gh?ranner
that, during screwhggrilgadsubsuhntamlinylihed shisplackuent cfursfiside 2§ tgueezed

and transported bgfprggeaGihddidHeaithi 88ciH | Pnk7 rins THE. I 3¢k idSplarement
of the soil is achjeved 10 th%n na nley gt thg1 pl ace of tdwe l.ast
nt s 25 wvhich 1 e

di sconti nuo the displaceme urfac s situated underneath
the fins 24 and which is the farthest removed from the
tip 12, each of these displacement surfaces 25 project
further radially. 1In this way the displacement surface
25, which is situated underneath the fin 24, which is

20 the closest to the tip 12, extends to about the maximum

n Of the displacement body 14. In this way

the soil is also displaced to a further extent radially

diameter ad

by each of the successive displacement surfaces 25. As
it appears from Figures 5 and 6 these displacement
25 surfaces 25 are preferably curved.

In the embodiment according to Figure 9, an
additional part 26 with at least one lateral opening 27
of a concrete duct 28 extending through the auger head
1 is provided between the displacement body 14 and the

30 tip 12 of the auger head 1. Before this lateral opening
27 the auger head 1 has preferably an increasing core
diameter which decreases discontinuously at the opening
27. In this way the soil is displaced laterally before
the opening during screwing in so that at the opening 27

35 a space arises in the soil which can be filled up via
this opening 27 with pressurized concrete. During
Been Replaced
This Sheet Has B¢
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transition slBpe PASPRACEEhEP HBRISUBEPREANSHE Mfmtdieafdsplacement] s
r eached. | ndeedbodysi Reitinhes piiteh tBehreases mavbméhte bet Wwepatt wa

sl opes 17 the di fsctﬁg(fgrgga 8he L Q agﬁOf thesog_l 1°0R&s P%Zagﬁd t he outer
6 tdoed 5l Per

di anet er hé“ Screw f an ? YeCoTe "smd u? t he
successi ve tran5| tion Erepe‘éhqmmu@ua flesgeirtien it wollhoe cleardithptaced

SOi It l sI di vi ded aﬁ:hbheiﬁ]yéhﬁfﬁﬁ ][rﬁgnltﬂotf)vehn?ﬁ@difﬁ-_oar he T'&kn%oliimbﬂtsh -
par | CUl ar case e.T1rs S| ope eSS .an ncre Q

pitch is al sgs pr oV 58518880?%:?’#? PIg e ,Buf;o;hﬁg ahfﬂ 'J:fcé’d: gﬁ%altéﬁé

addi tional cylindmpdafipatiohet wosidt Hee dagpllaeénﬁ:ﬂmerb&@y 1fbrandxahplei p 12

of the auger headcqncEin§RYr S€hed SGRIgA Rid@ditdle diasPhAGRABAL OFEUT Enat
each sl ope. 25 The“increase of the pitch of the screw flange 16

may, on the coﬁﬂfﬁ?}?e“tb‘ém%?ﬁ’]%&ﬁsthe auger hegtey &t thorEs PBHLRT s
given to a di sconthausutspé naf etasts afnvtetmlpntch as in the shown enbodi nents.

n the embodigient accopflng,t@:Flduhged: bBe (hACT£A%, 18 Pig Clolifa 30

achi eved eac t| me at one ro atlon after | ope as |n |cat ed
by means of arrO\AB°§81b1)éxla%p¥aliﬁercGHP@etFSrm%ﬁé‘“‘P‘&s‘Prsﬁ sParerer dy ehi s
way the strip the lower portion of the displacement body 14. 1In this

case the upper portien 21 of the displacement body 14
has, in particular in the embodiment according to Figure
20 6, then preferably also a maximum core diameter which is
substantially equal to the outer diameter of the screw
flange 16. 1In this way, a larger part of the soil can
penetrate between the fins 24 during screwing in, till
above the auger head 1, whereby less energy is required
25 during screwing in. When screwing out, which clearly
requires obviously 1less energy, this soil can be

. displaced further radially.
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bet ween the dif fer ent®WH Ir-ldPﬁﬁngf’ tHe)sc? eROFParte®™H &% atPEFEBS Y erife 2
thus each tine afterdteettidmpawdy. £86m said tim 612ref endedteriEeditnenie

the increase of the pit&h khghgd Y6y Etz%ehamg Qertllefa@.tl%@r tdifia 1ower
di spl acenent body 14 js determ ned on basis of the fol Iovm ng

relations ; 1[err]= l1‘?’(’3‘1"’r‘1“[er(rl]s) wi PA [e‘F*P? d’r?(pd-[a&eﬂ“]e"&[ er PPYY v (¥flerr]
-d[err]) 5 n(d[err]-charadfemimeceiin thet rdaiics sthewptlahgat (1dje hbisr atpstape;

I h h
WLIGLL] . Ihz ;uge?'ot c xﬁhétb%.rfcr"éaé%@rél: o %Q:eovgr' §a.{5'elcfv%)ﬁ§ogtﬁlonsgf§fj &

10
penetration speed ofthhedigrRiAceRant |9?thhe(314ﬁt e‘ﬁ‘dé’d‘%cﬁ#’-’ﬁﬁﬂ“ |apet ;£rom
dlerr] is the maxi meandreigli@mt.er of the di splacement body; 15

dlferr] is the mninum core di gmater g thaeccm_‘__ung to claim 1,
characterised in that the core diameter of the lower
15 portion (15) of the displacement body (14) increases

discontinuously according to said screw flange (16) via

a predetermined number of transition slopes (17).

3. Auger - head according to claim 2,
characterised in that the pitch of said screw flange
20 (16) 1incresases in Dbetween two successive diameter

transitions, - each time in such a way that, during
screwing in, substantially a same volume of soil is
squeezed and transported before each transition slope
(17) of the displacement body (14).

25 4. Auger head according to claim 2 or 3,
characterised in that the increase of said pitch is
defined on the basis of the following relation

n(d,*~d,?) - v(diz-d;?)
1, = 1, .
" 30 n(d,?-d)
N wherein
Y I 1, is the pitch at the first transition slope (17);

1, is the pitch at the i + 1* transition slope (17);
n is the rotational speed at which the auger head

35 (1) is to be turned;



5 d, is the minimum core diameter of the displacement
di spl acenent body; and d[bec;%)) 854 t,hg1 ore diameter before the i + I[err]
sl ope. Wien desi gni ng an auger Yddd the basis of this equation the
mninumd[err] and the neki¥murhéi soreediafeter beffo2@ thehe +dildpteareniniton
body are first of all detgrgpded as function of the pile diameter to be

achi eved. Further, the nunber of slopes necessary for this dianeter
increase i s also determned. °Then®UHETpheaA PEEPFPLRE £Re Y -SNes|Afpdhss
det erm ned andl@l so ¢leimotat tonal, speedcPbrisad dhl thatf wicid otrafsitien

desired vertical pengigald Ckﬁ?ép‘%‘égm % &r?%l’é% q&gnlp%‘é’%g BEt&FFré” nfNY ne

4 will have to be taken 1nto account becalse a ger pitch and a
hi gher rotational sp&sFYSsuiReeTARIerPyowan 3h emd Basidegspeshangi tich
1[err] and the rotatgardlcypecdnnangle o bifeabblitos®ldetleesv@ithCaltangent

penetration speed .gan. Qe ¢ Le;mrgggé Jf'& Ll BeAgLraLLon specd. v |
be at the nost equal" to this thedoretical value and can be - dé mhed mnore
exactly on thelbasi FesPeshier ranaitdanraslpacelthe auger head according
to this invention 35 i s especi al hugproMbd@dakBodaihy PENGhLALAe b @Wah
resistant and layer%laimghs ggtgvaéhar é¥§¥f§§£ gg thg egg sa%& tgé%sition
slopes (17) the core'diameter of the displacement body
(14) increases with at least 2 cm, preferably with 3 cm

20 to 15 cm and in particular with 4 cm to 10 cm.

7. Auger head according to any one of the
claims 2 to 6, characterised in that the displacement
body (14) has a substantially cylindrical surface
between two successive transition slopes (17).

25 8. Auger head according to any one of the
claims 2 to 7, characterised in that said transition
slopes (17) on the lower portion (15) of the
displacement body (14) are directed downwards each under
a predetermined angle vy with respect to the longitudinal

30 direction of the auger head (1), said predetermined
. angle vy being smaller as the core diameter before the
concerned transition slope (17) is larger.

9. Auger head according to claim 8,
characterised in that the transition slope (17) which is
35 the closest to said tip forms an angle vy of 0 to 20

degrees and preferably of 5 to 10 degrees with the



- -

claims 1 to aracterlseg in that said screy flange
-9- determ ned experinpentally or suc |'ayer s urthernore, account has 10

be taken. in this respt®h BPst e F‘a’E?tiE’FFaltalﬁdss?‘Eﬂ‘?/t%lht aBHEeF ofdrmes ARt
force can be applied bedst tdeeniugits Dedsk Sortion (18 tde DS Sishlddunfent

equation the rel ation, @@\A@eﬂ the pitch increases [err]1l, [err]2, [err]3
for the three last slo t’he embodi ment according to Figure 3 and the
real penetratioffpeed v is gidn | AuBerguheadoagrdrdhng tor aayr onat iodndihe

speed of 6 and 30 rpramdnsf ar t& 16i, nemé&néadarmt @hat[ 8514 &is;?lla&éﬁea&d
a maxi mum di anet er d[ ears i_gures nd 6, t

m Fi
sl opes 17 on the Iower or( 43ngi§ %‘felfl‘?é' BPBg}’a%%’f’r‘e’rﬂ % T4°%1’F% ianster
preferably directed dBvimlardecesasesiniler theprdddetcdiwnnedvaangteof esaldwittilp

respect to the |ongi t(‘i@)naltlﬂ.'sr @ p8ttian com%@fs el headil tuol it ew

pr edet er m ned aggl e [@1 further decreases as the res\Pectlve sl ope is
further removed from e partspfg2) gashchxtenA Ry énteh idn 15t pelf of

di sconti nuous t ransmlxeonlrs:hmﬁeSena:i ot Itthe Kagpiluedmpanebody i o )f orate than
be reduced further. post over the perimeter of this displacement body (14),
and overlapping each -other partially and having a screw
direction opposite to the screw direction of the screw
20 flange (16) on the lower portion (15) of the
displacement body (14).
12. Auger head according to claim 11,
characterised in that said screw flange parts (22)
extend over 200 to 250 degrees of the circumference of
25 the displacement body (14), in particular over about 225
degrees of this circumference, and overlap each other
over 35 to 55 degrees of this circumference, in
particular over about 45 degrees.
13. Auger head according to claim 11 or 12,
30 characterised in that said upper portion (21) of the
displacement body (14) has a core diameter which

decreases discontinuously via a predetermined number of

Y * transition slopes (23).
14. Auger head according to any one of the
35 claims 1 to 10, characterised in that said displacement

body (14) has an upper portion (21) comprising a series

he
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5 about on t th f
20 In a spec Ific e odl?rzé?\t aﬁ%undtr S 1 °5RCY ererﬁev\,h?%h Fréethe

ansi tion
closest to the tipdisPiafoRenih beAN e(F4hr |Whkchp f@%oﬁfggr%%ﬂaﬁm each
preferably of 5 tooﬂﬂerlegaﬂe&l&yt,h aInh&nL:mmgea ullistialacdnenet sapraket fzspuger

head 1 while the s t S e h 1 5
forms an angl e of %8 eég}?éee;as Jv]\'n?dt EQE Fgrr:\grgﬁd?}r‘\e%g irrcla%t{o‘gr)) %?13
possi bl e transiti o‘f\l%P’cﬁFeg‘gl'F}@i tseatleﬁa%a%bén the first and the | ast slope

formthen an 1angl e of an intis.nedugee vAka®. &Bcdfdirdg ordo Ofcidim 1210f the

auger head 1, teet&l%oacte'lﬁl%%yﬁ{l eErQﬁ ﬂ{eogkmgg?é&?%%éﬂg 09t \A)fs“ol:lh

The enbodlnent accor nprises SR o
bei ng fixed onto t%l%rbr’émsﬂft&ﬁﬁédl‘ﬁnwecaﬁ@ shReFimn(24n .adBichohal ther ew
flange part 20, whfaithestr mamesedl riaady bréorep heit) | steadhopeslisailhe tip

35 12 itsell i af i REnliolo tBkeek CPBYRRL Y TRV RLEUNRP! 24 161 APOCL, head

1 in such a manner that remal NS I'n upon~screwing the
auger head 1 WBut agh%_r%g%|41§glacement surface (25), which is situate
underneath the fin (24) which is situated the closest to

the tip 12, extends substantially up to the maximum core
diameter of the displacement body (14).

16. Auger head according to any one of the

20 claims 1 to 15, characterised in that between said tip

(12) and the displacement body (14) the auger head (1)

has from this tip (12) an increasing core diameter which

then decreases discontinubusly, an opening (27) of a

concrete duct (28) through the auger head (1),

25 debouching to the outside at this discontinuous

decrease.

Replaced
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ABSTRACT
the contrete injected under an over pressure in the auger head 1. The
auger tip can also be fastened to the auger in such a vvay that it can be
recuperated, for 5 %seid| disphacemnentcaugen b : g 3RS
position. In order to d| spI ace agaigyjlead qr,alﬂﬁé aﬂylposm bI e soi I si tuat ed
on top of the auger head, during sCrew ng e auger head 1 out, the
di spl acenent body 14 has in the enbodi nent according to Figure 3 an upper
portion 21 10  8bih @il cHndRl %u@&ermngr n fidie méestipﬁgap@!et;rom
said tip. This ?Egg Bo }\I on ¢ rrprl ses.furth our ggrew Iang gart
22[err], 22[err] [& f‘ gng°2 EeFPTpreﬁbﬂge§t5h8| hh2buef QhREASIRED
degrees and overbeagpi r(g.4eadta\oxtxtgarat)vbeasrbommﬁ5adégmees pcastmn appenrs
fromFigure 15 cope aiShie! NOSealnd 1316 PG s °RonCEEl

e n-o Ian

di recti on opposi e screw directi the screw ese
screw fl angé® partspzﬂl\RA) ] apcowitdd aaisdt ondursiareYs fF BRIRy fhé) aﬁlj‘é?nﬁéaﬁ

out, the soil sijyat a4t t 0pvefF tthdaug.QJwe‘ieadpoftibnbed(d.' pl aged 2Re
once again by the upper portl on 21 of the displacenent Durin

screwing in itseRiSPLRAECARHLSIRAAY n (4680 ew fTANGPERAM saZ’Z‘% rrngthﬁP any
possi bl e soil whigBpnavemeht! exhevgt tbedet tAke soirlew atiaegé héncreases

and the core diameter of the displacement body (14)

10 increases preferably discontinuously wvia a number of
transition slopes (17).
Figure.-3 shall accompany the publication of the abstract.
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o1 e aude --21§é of mutually
overlapping fins 24 offers al g9« enbodi fyent—-H-E=e agg that upon
screwing in soil 10 can escapeshg h|Sf [lns educi ng once
nore the penetration energy. E?m 0 spIaET‘T~~- ‘~mp|a; when
screwi ng the auger head 1 out;"an inclined dJ ace 25 1is
arranged under neat h eaclpi e find 24. Sta tln@‘\~"\\5 2¢he - .

di spl acenent surface 25 whi ch2ps_si uated un erheht =i ns 24 and which
is the farthest renoved fromthe , eac$ ofi iHddle di spdcenent
surfaces 25 project further radi gl 'y =n__;;___-. ti- di spl acenent surface
25, which is situated underneathjthe fin 24, Ci—s2) t closest to
the tip 12, extends to about the|maxi mum di afreter d[err ][] of t hes

di spl acenent body 14. In this way the SOI|d al so di $pf acedto a further
extent radially by each of the stecess acenentLglirf aCes 25. As it
appears from Fi gures 5- and [efr] 8 these Isplace eht] 25 surfaces 25

are preferably curved.

| i\t he en
additional part 26 with a;RRQiSt
28 extendi ng through the auge
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one Iateral'o---—“f'?7
r/

gure 9, an
Of a1§oncrete duct

|

17



1 is provided betweengyt he”dif Zor ) ip 12 of the

auger head 1. Before i A & 1 has

preferably an increas gnet whi chy decre% onft i nuously at

t he opening 27. ha [oi displaced. Mters bbfore the

openi ng during screwm g

the soil which can be N y Hy ) a'e surt zed

concrete. Duri ng REPLAG \ ' % i fsel f, concrete
' : - ' hrough this

he squeezed

t he surroundi ng

novenment so

romthe previous

limted to the

openi ng. The so introduced cy
soil and together the m xture
soil, as the displacenent 9 dy
that a reinforced contact
description it wll
enbodi nent s




10 descri bed herein before, but that all|k{n of detagjled nodifications
could be applied thereto, for exanpl g conc : e e and the
arrangenent of the different conponents of |the “aug ead, wi thout |eaving
the scope of this invention. The out ¢\ di ter of the screw
flange 16 coul d possibly be | akger than th¢ makiliipim core di ameter d[err] of
the I ower portion of the (i Body!14- R t he upper
portion 21 of the dispﬁgp§ﬁ:nt ANqas; i|n tic ar [ e enbodi nent
according to Figure 20 , then ] S i'mum €ore di anet er
which is substantially equal to elBut | the screw fl ange 16.
In this way, a |arger par . | ' B¢t ghge fins 24
during screwing in, tilYll4bove t l_ead I I efle Ieg nergy is
requi red 25 during screW ng. i schew \Wwhi ch'clearly
requires obviously |ess eq39g§, this soill s o d further
radi al ly. - 13 - 21 25
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CLAI M5 1. Soi | di spl aceneny ng piles (13)

inthe soil, conprising a tifp havi ng at
| east over a 5 | ower portfo ng in a
direction away fromsaid tifp ange (16)

extendi ng at |east over saild Féwee~phfti | st=—pbe o di spl acenent
body (14), characterised 3 ‘ g5l :a pitch 10

whi ch increases at | east ovg Pr¥e Jdi spl acenent

body (14) in the direction §wy E
according to claim 1, cha &40 A9 \\\ i afeter of the
|l ower 15  portion (15) of t & 1 N 4
di sconti nuously according to
nunber of transition slopes (1
2, characterised in that the pitch
increases in between tw succes

R &/pr edet er m ned
6rding to claim

£ 20 (16)

ions, each time

47sane vol une of

in such a way that, during screw ng in,

F_ig.]

soil is

Fig.H






body (14); and
sl ope. 5. Al
characteri sed
conpri sed bet
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to the surface
transition sld
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preferably w
7. Auger heg
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o . e

. A further reduction of the required moments fo
di spl acenent body (14) "are &I rect eg gownwargs each t?r?der a predeterm’rned

angle [err] with msosyegtinthroudicresistagi aatinn ] aggs candbeeditiadredbbvt he auger
gieg(rjret(el)b fsal dt alaﬁ:edat;ehmnﬁcbarsgbpe[serdsr} hienglewert | grorddonheoforthe

r before tpqs,si | slop LSt - wi e
head according t‘igﬁ‘i%ﬁ%&%ﬁg&ﬁc ar.gé(?%r'i s?ed?fn&fz, ea]!t'nﬁt eggrﬁg%é?t i%lr?glgoz)e
(17) which 3035 resppetctasthke apaitidinpd dhrertign gfgFhe avgsr fieasl to 20
gie?regte_soﬁndf p{ ﬁf era%b|iY1d(ﬁEa5e&Oiﬂ0c1E.ﬁd’l ea@sandt b.t he | ongi t udi nal

[ o] e auger _he ' r L3 1sgh is
the farthest renoved fF Bﬁﬁggﬁﬁp %ﬁt%&géggﬁgaﬁgéht’gﬁf&%%({( %%i%%lglr ees
with this |ongitudisalagementi anges head will becony apRAFEN th &P ¥t di ng
E gG?nKagng gf pt[lg f@_la.lblaf&né &Q?&cifﬁ‘i&fra@ffe#bﬁe(béﬂtﬂdmafarsainﬂoammé‘Iamge

_ stanti a const a 0 di e | fasd t hepl Quwer

portion (15) ilof tﬁ edi% 7Sce eﬁ? b%%o?&%g?’?% ens nﬂ\%. 211‘}1 er head
according to any Gescyfipthen is only given as an example and is clearly

not intended to limit the scope of the invention. The
used reference numbers refer to the annexed figures,

wherein :

20 Figure 1 shows schematically a side view of an
equipment for installing piles in the soil by means of
an auger head according to the invention;

Figure 2 shows schematically the different steps
for installing a pile in the soil by wmeans of the

25 equipment according to Figure 1;

Figure 3 shows a side view of a soil displacement
auger head according to the invention;

Figures 4 and 5 show respectively on a larger scale
a cross section according to lines IV~IV and V-V in

30 Figure 3;

. Figure 6 shows a side view of a soil displacement
auger head according to a variant embodiment of Figure
3i

Figure 7 and 8 show respectively on a larger scale

35 a cross section according to lines VII-VII and VIII-VIII

in Figure 6 ;
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Tlange of the auger head according to Figure 3 in function of a

claims 1 to 10, charactnemibeedf varidbat sai d di spl acenment body (14) has over

an upper portion (21) a cor dhamet r which decreases in the direction away
fromsaid tip (12), this upg'é thesg differantiayies dhe,same refereace nypbets ew 15

fl ange parts (22) each raxteemhegamu@r anbloh@fshertal f of the circunference of
"~ the displ acerreg body (14) t he nost over the perineter of this

di spl acenent body (14), and '3) igpre bﬁ?ﬁ@"‘@%"’@t?ﬁ’é’ﬁ’"ﬁ?&f‘ﬁ%ﬂhFV‘aﬁﬁi‘J'Vhaw ng a

screw di rection opposi TsﬁoWﬁ f&hﬁstﬁlﬁﬁ@%ﬁhréﬁcﬁﬂbgm situ IheSsoN &Y RBans f | ange
(16) on the |ower t he di spl acenent body (14). 12.

rt of
Auger head according t(9? 2158 FHSE'%CQ %PH%?’QGPQ&FCFW"W&IP B inyeatiPRwy | ange

parts (22) extend over 200 tThis2bétedey pififg @uiphfen€icoriphitey angandfz 25 the
di spl acenent body (14), .in particular _over about 225 degrees of_this

circunference, and oveMitihadgsticahmast 3prayided with asayges meler 4 Tthei s

circunference, 15n part iaGgérahotor 2lis gréfeetblymot@ed &Ethe bbttonfdfifHe Mastd
according to claim11 characterised in that said upper portion

;
(21) of the displ acene%ts%‘gatysa(dlﬁ'?s"l‘@g be copsteuqiediamtiabt a3 RPEHPIBe Qeases
di scontinuously via a pbedetderdancslsdBBRide0bf an auger motor 4 which is

movable up and down the mast 3.
The different steps for installing a concrete pile in the
20 soil are schematically shown in Figure 2. In a first step the
auger head 1 is screwed through the intermediary of an up and
downwards movable platform 5 and an auger casing 6 in the
soil, so that the soil is displaced laterally. Possibly -a-
-dewnward-feree-down an additional push down can further be

25 exerted onto platform 5 by means of traction ropes 7. Then a

reinforcement 8 is put in through the auger tube 6 and
pressurized concrete is injected wﬁ by means of a pump 9
through the auger casing 6 and the auger head 1 in the fermed-
displaced soil cavity 10, while the latter elements are removed
30 out of this hole 10 by means of the hook 11. At this step, the
same rotation direction is maintained as during screwing in.
The tip 12 of the auger head 1 remains at the bottom in the
soil. If desired the reinforcement 8 may be pushed afterwards

in the freshly installed pile 13.
35
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with 8, = : :
transition sl®pes (23). 14. Auger head gc Q%géng to any one of the 35
clains 1 to 10, characterised in that NS4 pl acenment body (14) has an
upper portion (21yheyepni 3i ig fheepitch at th?-ﬁdFSﬁiﬁéoPeﬂ) di sposed
according to a screw diregt 5gnt14@|19{1t¢}§ aqp%@ et Qu tsh_Q, rew direction of
the screw flange (16) on the Igge rp% g % .S ment _hody
(14) and extendi ng preferBbf§ V& T8 1ona bBHEe %&%ﬂﬁqﬁa
ci rcunferenceoof the di sphea@nbhttdddy t@tnadl; which flns (24) overl ap each
other partially, an incligegd %@W@f@m pa%fcﬁse;.&@péaa BE €hé ARGRG
underneath each of these fin (24 for l.aci n 50|I radially. 10
15. Auger head accor di ng®® e A3t eBﬁgﬁaﬁ?b ig that fromthe
di spl acenent surface (25)d,y\/nim i Shesi tmmtmimundmrreeatdlamtﬁé‘-errl n of24)the whi ch

is the farthest renoved f ), each of said displacenent
surfaces (25;5extend furt%egi J%h %d% %£dg

d, is the mninimum core diameter of the
displacement body; and '
d; is the core diameter before the i + i* slgpe.

When designing an auger head on the basis of this

equation the minimum 4, and the maximum diameter d, of

20  the displacement body are first of all determined as
function of the pile diameter to be achieved. Further,

the number of slopes necessary for this diameter
increase is also determined. Then the pitch 1, at the
first slope is determined and also the rotational speed

25 n, all in function of the desired vertical penetration
speed. Of course the power of the auger engine 4 will

have to be taken into account because a larger pitch 1,

and a higher rotational speed require a higher power.

on the basis of the pitch 1, and the rotational speed n,

30 the theoretical vertical penetration speed can be
determined. The real penetration speed v will be at the

most equal to this theoretical value and can be
determined more exactly on the basis of experimental
data. Since the auger head according to this invention

35 is especially provided to -d=ild penetrate. throuch resistant sad
layers, the optimal penetration speed v is
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2  are disposed according to a screw direction opposite To

15 that the thepsccenslirestibacef (the) scnbv chilangeslt uand exteter asat h t he
fin (24) which i gastisaisd ARG WBBuE! O3 turP akBBnkli thd diget*h@ldss.

substantially up ;‘o t he nmaxi num core di aneter of. the displacenent body
(14). 20 the 405 OF BRI Gy xIeRP BFRGEARS Sy HEETSr SaRE dha ms 1
to 1 5, charactethsedenbodivsntbthecatvasdaget that hpdn aodevirey dinspbatenent
body (1 4) {de adgRredloish bbkwBan B LBbd £ids Ch2)ledlciAly RS RELEOT €

di anet er whi ch then .decreases di scontinuously, an opening 25 (27) of a

concrete duct (2BRetPPRIGFAHIRN £B§EEYhead (1), debouching to the outside at
this di scontinuous deEeomatisplReRb4CEhENDISHERAially when screwing the

auger head 1 out, an inclined displacement surface 25 is
arranged underneath each of the fins 24. Starting from

15 the displacement surface 25 which is situated underneath
the fins 24 and which is the farthest removed from the
tip 12, each of these displacement surfaces 25 project
further radially. 1In this way the displacenment surface
25, which is situated underneath the fin 24, which is

20 the closest to the tip 12, extends to about the maximum
diameter 4, of the displacement body 14. In this way
the soil is also displaced to a further extent radially
by each of the successive displacement surfaces 25. As
it appears fram Figures 5-7 and -8  these displacement

25 surfaces 25 are preferably curved.

In the embodiment according to TFigure 9, an
additional part 26 with at least one lateral opening 27
of a concrete duct 28 extending through the auger head
1 is provided between the displacement body 14 and the

30 tip 12 of the auger head 1. Before this lateral opening
27 the auger head 1 has preferably an increasing core
diameter which decreases discontinuously at the opening
27. In this way the soil is displaced laterally before
the opening during screwing in so that at the opening 27

35 a space arises in the soil which can be filled up via
this opening 27 with pressurized concrete. During
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20

25

displacement body {14) and extending preferably over
about one turn around the circumference of the
displacement body (14), which fins {24) overlap each
other partially, an inclined displacement surface (25)
being arranged underneath each of these fins (24) for
displacing the soil radially.

15. Auger head according to claim 14,
characterised in that from the displacement surface
(25) which is situated underneath the fin (24), whiek
4s-the farthest removed from the tip (12), each of said
displacement surfaces (25) extend further radially, so
that the displacement surface (25),-whieh~i& situated
underneath the fin (24) whieh—is—situated _and the
closest to the tip 12, extends substantially up to the
maximum core diameter of the displacement body
(14).

16. Auger head according to any one of the
claims 1 to 15, characterised in that between said tip
(12) and the displacement body (14) the auger head
(1) has from this tip (12) an increasing core diameter
which then decreases discontinuously, an opening
(27) of a concrete duct (28) through the auger head
(1), debouching to the outside at this discontinuous

decrease.
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