- - 1- CLAM/S 1. A nethod of anchoring a sheet pile retaini.ng waﬁmp coPY
'-dlaphragnlmall by using a reaction force provided by said sheet pile
fretalnlng wal | or diaphragmwall conprising the steps characterised by 5

pl aci ng a jacki ng boom (10) between two opposed retaining walls (40, 50)
with the rearward end of said boom engaging one retaining wall (50) which
acts as the reaction surfé&ece; form ng -openings (3?) in both retaining walls
(40, 50); placing an el ongate anchoring m&nBer (30) on said boom (10)

adj acent each opening (3 1); 10 posi.ti oni ng jacking neans-(25a and
25b) back to b ai nst sai d anchoring nenber (30); and operating said

j acki ng nmeans (25a and 2xlarhbgipgsbfsretainthgrwagisenber (30) into the
openings (31) and into the earth behind the retaining walls (40,50), said
anchoring nenber (30) |n tenS|on agalnst said retaining wall (40, 50) after
sai d anchori ngBaekg nvien jacked into position. 2. The

retfod of claiml by prOMbnan%haohorai;eaB £8' 4 #0eHba'0ha' 8pblitatus
5 for anchoring retaining walls and in particular, relates to
a method of anchoring a sheet pile retaining wall or
diaphragm wall.

Deg tion of Prioxr Art
Excavations usually require the use of retaining
10 wall to preveant collapse of the excavated pit. The
' retaining wall is often described as a sheet pile retaining
wall or diaphragm wall. There is a need to anchor the
retaining wall to the earth that is behind the wall to
prevent collapse of the wall into the excavation. One way
15 of anchoring sheet pile retaining walls is to drill a hole
through the wall into the earth behind the wall adjacent
the position where the wall meets the earth on the forward
side of the wall. The hole is usually inclined downwardly
and is then excavated to provide a cylindrical passage
20  behind the retaining wall. A bar or strands are
then inserted into the hole and the hole is grzouted. After
a delay of between three and seven days, to allow the grout
to set, a plate and nut may be attached to the
bar which can then be tensioned to place the anchor into a
25 stressed working condition. As excavation continues, the
cperation can be repeated at lower levels of the retaining
wall. '
The conventional method of anchoring retaining
walls of this kind suffers from a2 number of problems that
30 are associated with the difficulties of drilling the hole
@ccurately,the difficulties in flushing or removing the material
in the hole, the difficulties in ensuring that drilling of the
hole does not disturdb thke surrocunding soil, the problems of
the hole collapsing during drilling, the need to grout the
35 hole around the bars or strands, the delay in allowing the



{(41) *of said wall (40) to provide the reaction force. = -2- 3. The

met hod according to either claim1l1l or claim2 wherein the retaining wall
borders a tiered excavation, the nethod being characterised by positioning
said boom (10) between one wall (40) and the edge of the upper tier (51),
positioning a force distributing plate (60) between said boom (10) and the
edge of said tier (51) whereby the reaction surface is said force 5
distributing plate (60). 4. Appar atus for &mchoring a sheet pile

retaining wall groditaRB ag ?‘Aﬁh‘ L L I:Bc%i“g?{f&légo folf( éﬂlng gEher the

claims 1 to 3 characterised by a JaCkI r’lg boom o su
el ongat e anchor iszxgpherbis dpépatiny m&m ¥ &na aﬂ@t%&mwr&i&the

j acki ng means, ( vvhere t he_r gt ai ni ng, wal ed as a reaction nenber
so t hat operatld’fg% tered Otm%é%ﬂwsa‘#z FRIRAT fFpould
menber (30) to bEI:fmrcmml wisatigfactoneni Ee (i tHese Iﬁdﬂwimmm | (40)
into the eagth helifthd {nd £LRliHdEs 62 'adctBring retaining walls that have

brought about the present invention.

Summary of the Invention

According to the present invention there is
provided a method of anchoring a sheet pile retaining wall

10 or diaphragm wall chiracterised by the steps of:

placing a jacking boom against the forward face
of the wall,

placing an elongate anchoring member on the
Jacking- boom with one end adjacent an opening in the wall,

is5 positiocning a jacking means between a reaction

surface and the other end of the anchoring member, and

operating the jacking means to push the anchoring
member through the cpening in the wall and into the earth
on the other gide _of tke wall.

20 According to the present invention there is.
further provided apparatus for anchoring a sheet pile
rzetaining wall or diaphragm wall according to the method
described above characterised by a jacking boom adapted to
support an elongate anchoring nmenbexr and jacking means,

25 means to operate the jacking means whereby the retaining
wall is used a3 a reaction member so that operation of the
jacking means causes the anchoring member to be forced
through an opening in the retaining wall into the earth
behind the retaining wall.

30 Description of the Drawings

Embodiments of the present invention will now be
described by way of example only with reference to the
accompanying drawings in which:

Figure 1 is a plan view of an excavation

35 supported by a sheet pile retaining wall of rectangular



-3- profile illustrating a jacking nethod for anchoring the retaining wall,
Figure 2 is a'plan view of a jacking assenbly shown in Figure 1, 5

Figure 3 is a side sectional view of the jacking assenbly taken al ong the
lines X-X in Figure 2, Figure 4 is a sectional view taken along the |ines
Y-Y of Figure 3, Figure 5is a plan view illustrating another 10 means of
supporting a jacking boomof the assenbly, Figure 6 is a plan view show ng
an opposed jacking arrangenent, Figure 7 i's3a'pl an view show ng a still

further jacki ”Bzg%kig”ﬁ.i&u%%ting a jacking method for anchoring the
retaining wall,
Figure 2 is a plan view of a Jack:.ng' assembly
gshown in Figure 1, )
5 Figure 3 is a side sectional view of the jacking
assembly taken along the lines X-X in Figure 2,
Figure 4 is a sectional view taken along the
lines Y-Y of Figure 3, |
' Figure 5 is a plan view illustrating another
10 means of supporting a jacking boom of the assembly,
Figure 6 is 'a plan view showing an opposed
jacking arrangement,
Figure 7 is a plan view showing a still further
jacking arrangement, and
15 ' pigure 8 is a cross-sectional view taken along
the lines X-X of Figure 7.

Description of the Preferred Emhodimentsg
The method and apparatus for anchoring a sheet
Pile retaining wall or diaphragm wall essentially comprises
20 a jacking boom 10 arranged to house a hydraulic jack 20 and
a steel section 30 that is to be jacked into position
through an cpening 32 in the retaining wall 40. The
hydraulic jack 20 is powered by a hydraulic power pack 21
which i3 a free standing unit which is coupled to the jack
25 through suitable hydraulic hose attachments 22, 23. The
boom 10 comprises a substantial elongate steel member of
‘B’ or 'I’ cross-section with a plate 11 welded across one
end. The plate 11 is apertured at four locatioms 12 and is
adapted to fit onto four bolts 13, 14, 15, 16 that are
30 welded or otherwise secured to the front face 41 of the
retaining wall 40. The boom 10 is bolted onto the front
face 41 of the retaining wall 40 to be supported in a
cantilevered fashion therefrom. The opposite end 17 of the
boom is also supported by a ground engaging support 18 that
35 engages either gide of the boom section to support the load
of the boom 10 at that end. The boom alsc includes a
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15 | Figure 8 is a cross-sectional view taken along the lines X-X

of Fi-gure 7. Desciption of the Preferred Enbodi nents The net hod and
apparatus for anchoring a sheet pile retaining wall or diaphragm wal l
essentially conprises 20 a jacking boom 10 arranged to house a hydraulic
jack 20 and a steel.section 30 that is to be jacked into position through
an opening 32 in the retaining wall 40. Theghydraulic jack 20 is powered by

a hydraulic power pack 21. which is a free standing unit which is coupled
to the jack 25 Qﬁm-aghabl# theardng\olakel 38 imsbeafomm ofcat Te@@nonldarThe

boom 10 conpri seSs@eaub;&tht bR N pRsstfitledREISHs Che bbo®as bhown

55225107, Ly 3.8hihg o bl ok 4850 Q05,5 ool Bk el |
14, 15, 16 that #Racsd apaEk hea<irg Rleskd 36 320 30 Wowhbeh fazendni Hbe 41
of the retairs ng fudsl o£0soli®: speava Idkcel bmid eflapnire wWeddéd Gdico the
steel sectlon of the boom. As shown in FPigures 1 and 2,
~ the bearing blocks 36, 37, 38, 39 are equally spaced along
the length of the boom and the cpacing of the blocks 36,
37, 38, 39 ig such that the plate 35 can rest against the
10 blocks and is preventcd £rom longitudinal displacement in
ocne directicn aleng the length of the boom. As showm in
Pigure 3, the pairs of bearing blocks 3§, 37, 38, 39 algeo
act as guides guiding the passage of the steel section 30.
The .hyéra.ulic Jack 20 is pbsitioned with its rear face 24
15 engaging the bearing plate 35 and its front face or pistom
25 engaging the free end of the steel section 30 through
the intermediary of a force transfer plate 26.

The steel section 30 that is to be jacked through

the opening 32 in the retaining wall 40 into the earth

20 stxructure can be of a variety of cross-sections but is
preferably of circular cross-section in the form of a
hollow steel tu.b.e. The cpening 32 is formed by cutting the
steel sheet pile that constitutes the retaining wall priex
to the jacking operation. In the case of a diaphragm wail

25  the opening 32 may be formed by drilling or other suitable
meang. The steel seation 30 or anchoring member is
pxeferably in the form of a hollow tube. However, it io
envigaged that other sections such as a channel section, I
section or H section may alsc be used as the anchoring

30 member that is jacked into position behind the reraining
wall.

The force transfer plate 26 once engaged by the
piston 25 of the hydraulic jack 20 cngages the end of the
steel saection 30 which in turn engages the earth behind the

35 Tetaining wall 40. The resistange of the ocarxth causes the .
jack 20 to press up against the bearing plate 35 and in the
enbodiment shown in Figures 1 and 2, the rear face of the




-face 41 of the retaining wall 40 to be supported in a cantjlevered fashion
therefrom -The opposite end 17 of the boomis also supported by a ground
engagi ng support 18 that 35 engages either side of the boomsection to
support the load of the boom 10 at that end. The boom al so includes a

-4- displaceable bearing plate 35 in the formof a rectangul ar steel plate
that can be positioned across the boom as shown in Figures 1 and 2. The
boom includes pairs of parallel spaced apa'rt Beari ng bl ocks 36, 37, 38, 39

L5 L o AR B b1 enli A
bl ocks 36, 37, polts3 A3y A&IKB,) VL6 bt athen [ Eromtt E&chesg.t bfotheh eetadmingd
the spacing Of thﬁ. tH(IOCk%.I.‘Ims, as the hydraulic force from the power pack
‘21 ig increased, the piston 25 forces the steel section 30
5 into the earth forming a plug of comptessed earth within
the first part of the hollow tube. When the hydraulic
piston 25 has completed its stroke, it is then returmed -to
the retracted positiom at which time the bearing plate 35
is positioned further along the length of the boom against
10 a pair of bearing blocks 37, 38, or 39 adjacent the end 24
of the jack 25. The jack 25 can thus be moved up as the
section 30 is inserted into the retaining wall 40. This
ocperation is repeated until the steel section 3 is
inserted virtually into the opening 32 in the retaining
15 wall 40. At this stage the nuts can be undone from the
bolts 13, 14, 15, 16 on the frout face 31 and the boom 10
can be removed for use to install the mext steel sectiom.
Although not shown in the drawings it is
understood that once the steel section 30 or anchoring
20 member is jacked inte position a large bolt (mot shown) is
welded to the end of the section with the threaded shank
facing forwardly. A channel section member is welded above
arid below the bolt and an apertured bearing plate is
positicned on the bolt ageinst the chamnel section members.
25 A nut is then placed on the end of tke bolt and tensioned
to secure the anchoring membe:r: to the front face 31 of the
retaining wall. '
The hydraulic power pack 21 is selected to
provide hydraulic pressure of up to 10,000 lbs £/in 2 and is
3¢ capable of operating a 100 Ton hydraulic cylinder at
satisfactory speed measured by the length of stroke per
minute. The power pack includes control valves which
control flow of hydraulic £luid and counsequently the
operating pressures.
35 In this embodiment, it is the action of the bolts
13, 14, 15, 16 and the end plate 35 of the boom 10 that
effectively give the reaction allowing the jack to



137, 38 39 is- such that  t he plate 35 can rest against the 10 bl ocks and™
is prevented fronllongltudlnal di spl acenent in one direction along the
Fength of the boom As shown in Figure 3, the pairs of bearing bl ocks 36,
37, 38, 39 also act as guides guiding the passage - of the steel section 30.
The hydraulic jack 20 is positioned with its rear face 24 15 engaging the
bearing plate 35 and its front face or pIStOE 25 engaging the free end of
the steel section 30 through the internediary of a force transfer plate 26.
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that constitute retaining ma prior to ckin operatlon In the

case of a d|aphtbgnrﬁaPFies-meﬂﬁé‘oEBﬁanfgﬁchﬁytEE %#¥§H§b§°ﬂ¢¢+ll the

other suitaple emhodiment of Figures 1 to & the thrust of the jack 25 is
exerﬁad on the jacking boom 10 producing a pushing force
onto the bolts 13, 14, 15, 16 which in turn transfer the
force to the sheet pile retaining wall 40. During the
jacking process -the sheet pile wall 40 is subjected to

10 bending under the pushing action of the jacking boom 10.
The force which ecounters this pushing force comes from the
stiffness of the sheet pile section or the diaphragm wall
itgelf and the passive resistance of the earth behind the
wall. .

15 _ However, in other embodiments, a2 different form
of reaction may be used and examples of these embodiments
are shown in Figures 5, 6, 7 and 8. In Figure 5, the boom
extends across opposed retaining walls 40 and 50 so that
the end 34 of the boom 10 acts as the reaction member

20 through its abutting contact with the cpposing wall 50. In
this case, there is no need to bolt the boom 10 to the
forward face 31 of the fzront wall 40. It is simply
supported in a horizomtal or slightly inclined manner with
the reaction force always being provided by the opposite

25 retaining wall 50.
In the embodiment shown in Figure 6, a pair of

jacks 25a and 25b are located in a coaligned manmer with
the boom 10 with the hydraulic jacks being mounted copposed
to onme amnother but backing on against the reaction plate 35
30 between the ends of the jacks 25a and 25b. In this case,
the boom 10 extends across the gap between opposed
retaining walls 40 and 50. It is the abutment of the two
jacks 25a and 25b that causes the reaction force and there
is no need for the boom 10 to be secured to the front face
35 ' of either retaining wall 40 or 50.
In the embodiment shown in Figures 7 and 8,
partial éxcavation takes place within the excavated area



~means . The steel section 30 or anchoring nmenber is preferably in the form -
of a hollow tube. However, it is envisaged that other sections such as a
.channel -section, | section or H section nmay al so be used as the anchoring
30" nenber that is jacked into posi-tion behind the retaining wall. The
force transfer plate 26 once engaged by the piston 25 of the hydraulic jack
20 .engages the end of the steel section 30 which in turn engages the earth
behind the 35 retaining wall 40. The resistlarmce of the earth causes the
jack 20 to press up against the beari plate 35 and in _the enbodi ment

n
shHown in Fi gur ePetyagp the I‘@?%é%]&fs 4% and 50-m BY Rositdening a
reaction throughddd dER@simitiny Bddridee glaltes 6108 ofl 4ubbrantd aQly Nadgeont

face 31 of the rce:égsisn-isneqction against the edge of the upper level 51, the
boom 10 may be positioned horizontally to be supported
5 about suitable tresses in the lower level S4 with the rear
of the boom 10, and in comseguence the hydraulic jack 25,
abutting the bearing plate 60. The reaction force is then
distributed through the bearing plate 60 and the hydraulic
jack 25 can be operated to drive the steel section 30 into
10 the earth behind the wall 40. 1In this embodiment, there is
also no need for the bocm 10 to be attached to the front
face of the retaining wall 40. .
It is understood that the boom and jack are
usually positioned horizontally, however, it is possible
15 for the boom to work on an incline to the horizontal
meaning that the steel section 30 can be driven into the
earth behind the retaining wall at an incline to the
horizontal.
The method and apparatus described above bhas the
20 advantage over conventional methods in that there is no
need to drill a hole and flush/remove the soil prior
to location of the anchoring member. The drilling and
flushing of a hole causes a number of problems such as
loosening of the soil peripheral to the hole thus adversely
25 affecting the soil properties. The methoed of the subject
application that operates by forcing or jacking in a shaft
or steel section has the effect of compressing the soil. The

compression of the soil surrounding the shaft improves a
nunber of characteristics of the soil and enhances the

30 strength and integrity of the retaining walil. In |
situations where the soil is promne to collapse, the
drilling technique is very difficult to carxy out due to
the unstable nature of the soil. This is not a problem
with the method described above. Another advantage of the

35 anchoring technique described above is that once the



wal | 40. Thus, as the hydraulic force fromthe power pack 21 is increased, .
the piston 25 forces the steel section 30 5 into the earth formng a plug
of conpressed earth within the first part of the hollow tube. Wen the
hydraulic piston 25 has conpleted its stroke, it is then returned to the
retracted position at which time the bearing plate 35 is positioned further
along the length of the boom agai nst 10 a pair of bearing blocks 37, 38,
or 39 adjacent the end 24 of the jack 25. The8jack 25 can thus be noved up
as the section 30 is inserted into the retaining wall 40. This operation is

repeated until tgectdon hascbeen positipnedr bebind, thel retaininghwadjenths

32 in the retal nhfirberesiBhlic!ds Ahe! Butnskags kibwauA1£R8 PReuadege from
the bolts 13, 14, 15, 16 on the front face 31 and the boom 10 can be

renoved for use COBVESticmal,anchor where thereots Bhe BokROWSt QEpBRAtY O
the drawings it chelgéalitgods! thle soit thatshas! beealdefi1daoananeherends

5 a delay whilst the grouting associated with the steel
member of the anchor sets. The conventional methods suffer
from the problem that a pumber of anchors may be positiomed
before it is realised that tﬂéy'have failed to zreach the
desired characteristics. When some anchors fail the

10 prescribed tests, it is oftem too late to put in
replacement anchors and thus the correction of thege faults
is very time consuming and consegquently costly.

A very important adventage that flows from the
method of the subject application concerns the use of much

15 cheaper machinery. It is envisaged that the method of the
subject application is much cheaper than the conventional
methed. The cost effectiveness of the method relates not
only to the simplicity in operation but the high success
rate of the anchors in comparison with the many problems

20 ‘that flow from the conventicnal methods.
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section nenber “ B ve and bel ow the bol t an apEIs SKEs
plate is posit J olt against the channel sectilon merbe[ g
nut is then placed on the end of the bolt and tensioned
anchoring nenber to the front face 31 of the retaining wall. The hydraul ic
power pack 21 is selected to provide hydraul®i ¢ pressure of up to 10,000 |bs
f/inferr] and is 30 capabl e of operating a 100 Ton hydraulic cylinder at -
satisfactory sﬁ&'ﬁ%asured by the |l ength of stroke per mnute. The power

pack i ncl u;jes ﬁ_ont rol vahvg@%&:@ﬁ@ﬂhh@kiﬁho&! Bﬁe&%dﬁﬁﬂé' fef:%bﬂh%n&nﬁal
o oot on 6 SaTath hel padactarised brctbacERRRBLSSS o ! he boom
10 t hat placing a jacking boom (10) against the forward
5 face (31) of the wall (40),
placing an elongate anchoring member (30).on the
jacking boom (10) with one end adjacent an opening (32) in
the wall (40),
positioning a jacking means (25) between a
10 reaction surface and the other end of the anchoring member
(30), and
operating the jacking meang (25) to push the
anchoring member (30) through the cpening (32) in the wall
(40) and into the earth on the other side of the wall (40).

is 2. The method of claim 1 characterigsed by placing
the anchoring member (30) in tension against the retaining
wall (40) after the anchoring member (30) has been jacked
into position.

3. The method according to either claim 1 or claim 2

- 20 characterised by attaching the boom (10) to the forward
face (31) of the wall (40) and causing the jacking means
(25) to engage the opposite end of tke boom (10) as the
‘reaction surface.

4. The method according to either c¢laim 1 or claim 2
25 characterised by placing the boom (10) between two opposed
retaining walls (40, 50) with the zearward end of the boom
engaging one retaining wall (50) which acts as the reaction
surface and cperating the jacking means (25) to push the
anchoring member (30) through the opening (31) in the
30 opposite retaining wall (40).

5. The method according to claim 4 characterised by
forming opemings (31) in both retaining walls (40, 50),

placing an anchoring member (30) adjacent each opening



ef f.eé‘t I vely give ClBQR&labaAW N ‘the jack to effectively press the

the,r
steel section 30 Spect ehind the wall 30. Consequently, it is the
retaining wall thr “ m\mu association with the boo = 'ﬁv ‘eﬁ EN
t he reacti on nenber the jacking force. Inth E‘"Suéf 5£. %
om

of Figures 1 to 4 the thrust of the jack 25 is exerted on {flhe | AR

10 produci ng a pushing force onto the bolts 13, 14, 15, 16 which in turn
transfer the force to the sheet pile retakniiag-wall- 40. During the jacking
process the sheet pile wall 40 is subjected to 10 bendi ng under the
pushi ng acti on 31} hepositiomiie dadiind medny o(@5hiand @5b)t desck ltics back

pushi ng force %% q@(i ' _{ﬁg&g&ﬁ; Qsa | l?ﬁﬁ ilgn hf@g
di aphragmwal | 11se 1£an 'P%eéi)%éswe res?é%]gsr?(sze 0 a?iréét%ear €l ﬁla &
means (25a and 25p) to push both anchoring members (30)
into tke openings (31) and into the earth behind the
5 retaining walls (40, 50).

6. The method according to either claim 1 or 2
wherein the retaining wall borders a tiered excavation, the
method being characterised by positioning the boom (10)
between one wall (40) and the edge of the upper tier (51),
10 positioning a force distributing plate (60) between the
boom (10) and the edge of the tier (51) whereby the
reaction surface is the force distributing plarz (60).

7. Apparatus for anchorirng a sheet pile retaining
wall or diaphragm wall according to the method of any one

15 of claims 1 to 6 characterised by a jacking boom (10)
adapted to support an elongate anchoring member (30) and
jacking means (25), means to operate the jacking means (25)
whereby the retaining wall ig used as a reaction member so
that operation of the jacking means (25) causes the

20 anchoring member (30) to be forced through an copening (31)
in the retaining wall (40) into the earth behind the
rTetaining wall (40).

LT
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wal | ., 15 o However, in other. enbodi nents, a different formof~
reaction may be used and exarrpl es of these enbodi rrents are shown in Figures
5 6, 7 and 8. In Figure 5 the boom extends across opposed 5 N
40 and 50 so that the end 34 of the bookl 10 acts as the redf ut.ﬁy‘ﬁ ?EF%E'AS?&EN
through its abutting contact with the opposing wall 50. In{l CERer e

is no need to bolt the boom 10 ANCHORING' GRr 8ETALEING WALLSec front wall 40.
It is sinply supported in a horizontal or slightly inclined manner with the
reacti on force abgtracthei ng provided by the opposite 25 Tetaining wall

50. In the enbodi nent shown in Figure 6, a pair of jacks 25a and 25b are

| ocated in a coaligned manner with the boom 10 with the hydraulic jacks
bei ng nount ed opposed t o Methodhofhanchoripgcai ajeet nilenretainingawalin

plate 35 30  Ral \ bty Wa1d By platdky a°JadkIng Booh (10)Sagaitst

. the forward face (31) of the wall (40) supporting an

5 elongate steel anchoring member (30) on the boom (10)
against a hydraulic jack (25) positicned on the boom (10).
The method includes activating the jack (25) to force the
anchoring member (30) through an opening (32) in the front
face (31) of the wall (40) and into the earth behind the -

10. wall (40). The retaining wall (40) or tke opposite

retaining wall (50) is used as the reaction member to
effect transfer of the jacking force to the anchoring
member (30).
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-abutting the-bearing plate-60- The reaction force is then distributed
Qqand the hydraulic jack 25 can_be operated to

Into 10 the earth behind thdg Wg; A0
U £ aeheltEHHARBEEN

t hrough the heaki t
,dr i-Ve t he St'lgus%lileepﬂ S@egl I§
enbodi nent t$ﬂﬂﬂﬂ lﬁ“ 0 need for the boom 10 to be &
front face of wal | 40. |t _is understood that_the GACERd
jack are usually positioned horizonta Y8, however, it is possi bl e 15 Tor
the boomto work on an incline to the horizontal mnmeaning that the steel
section 30 can be driven i.nto the earth behind the retaining wall at an
incline to the horizontal. The petdod and apparatus descri bed above has the
20 advant age over conventi orfaf-jmthods in that there is no need to dril
a hole and flush/renove the sdil ? ior to location of the anchoring nenber.
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The drilling and flushgng of a ho] & causes a nunber of problens such as
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‘Ioosenlnﬂ" i pheral to the hol e thus adversely 25 affecting
the soil e met hod of the subject application that erates.
by .forci n a shaft or steel section ha hh@ @Icf}frcﬂu@ .

conpressi ng the soi | . The conpress%on 8t he soil sufjround HLAQED Eaft

| nproves a nunber of characteristigs of the soil andlephanees
strength and integrity of the retalning wall. 1In situations where the soi
is prone to coll apse, the%Urlllldg fechnlque is very difficult to. carry
out due to the unstable nature of thHe sqil. This is not a problemwith the
met hod descri bed abave. t her advantage of the 35 anchoring techni que
~descri bed above is that_on the _ ssectilon has been positioned behind the
retaining wall, the ¢gharactpgristiic qf t he\ anchor is known unlikefthe nore
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‘conventi o lere i s the unknown quantity of the quality of
the soil thatshhegasiRaRGRid! ed and there is 5 a del ay wekksi—the -grouti
‘associ at ed Yy 1kl nenber of the anchor sets. The

met hods suf[ﬂlﬂUl“ﬂ'ﬂEm “obl emthat4,98 nunber of anchors
before it i \ it they have failed to reach,the &€
characteristics. Wen sone anchors fail the 10 pregqcribed tests, it is
often too late to put in replacenent anchors and thug the correction of
these faults is very tinme consum ng and consequent|ydcostly. A very

| mportant advantage that flows fromthe nethod of subj ect application
concerns the use of nuch 15 cheaper nmachi nery. Iﬂ' envi saged that the

nmet hod of the subject application is nuch cheaper than the conventi onal
met hod. The cost effectiveness of the nethod rel atgs]not only to the

sinplicity in operation but .the high success rate & |the anchors in
conpari son with the many probl ens §
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20 that ftowfromthe conventional nethods. cIainL;.
anchor i ng EhissheRHasHebERepalaal Ni Ng wal | or diaphragmwal | characterised by

t he- steps of
of the wall
j acki ng bom

=

A met hod. of

cki ng boom (10) agai nst the forws
an el ongate a anchoring nmenber (3
end adj acent an opening (32) in t

FHIS SHE

‘0) on Hi‘é

¥,

2CBAS BEEN

AGED

positioning a jacking means (25) betweth a 10 reaction surface and the
ot her end of the anchoring nenber (30), and operating the jacking neans
(25) to push the anchoring nenber (30) through the opening (32) in the wall
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(40) and i-nto the earth on the ot her side.of the wall (40). 15 2.

The nethod(ﬁTMQﬂwe @ rised by placing the anchori ng=aesher—{30) 1n
tensi on agai ns g wal | (40) after the anchori ngjjmHbenEINATBSEN
been j acked |n The net hod according to elthemnmﬂxcgpj_

or claim2 20 charact eri sed by attaching the boom (10) to oo
face (31) of the wall (40) and causi ng ghe j acki ng neans (25) to engage the
opposite end of the boom (10) as the réactl on surface. 4. The net hod

according to either claim1 or claim2 25 characterised by placing the
boom-(10) .bet ween two opposed retaining walls (40, 50) with the rearward
end of the boom engagi ng one retaining wall (50) which acts as the reaction
surface and operating the jacking neans (25) to push the anchoring nenber
(30) through the opening (31) in the 30 opposite retaining wall (40).
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5... The nettod-accor di ng to elaim4 characterised by formng openl ngs (31)

in both retmlggh@amge§Rgfaged 50), placing an anchoring nmenge
each openi ngrl m {

to back agai
(25a and 25b) anchoring nenbers (30) into the-~sg FFEF
and-into the earth beh| nd the 5 retais8ng walls (40, 50). 6. The
met hod according to either claim1l or 2 wherein the retaining wall borders
a tiered excavation, the nmethod being characterised by positioning the boom
(10) between one wall (40) and the edge of the upper tier (51), 10
positioning a force distributing plate (60) between the ’
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.boom (10) and-the edge of the tier (51) whereby t he reaction surface S the

force distributing..peafiRed 60). 7. Apparatus for anghering a sheet
:pi | e retafify : i aphragm wal | according to the ng

of “cl ains j Q erlsed by a jacking boom (10) adppted &gp

el ongate a (30) and jacking neans (25), neaRs—to—opetate—ihs d
] acki ng nmeans (25) mhereby the retaigpigng wall is used as a reactlon nenber

~so that operation of the jacking nmeans (25) causes the 20 anchori ng
menber (30) to be forced through an opening (31) in the retaining wall (40)
into the earth behind the retaining wall (40).
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