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ADchoring 0£ lletaining Walls 

BaekgJ:OUDd of J:nvea.ticm. 

'l'his inveiition relates to a me~d ana.·apparatus 
S £or anchoring retaining walls and in particul.ar, relates to 

a metho4 of anc:J:r.oring a sheet pile retaining wall or 
diaphragm wall. 

J>esqript:iO!! of the Prior .a.rt 

Excavations usually reqttire the use of retaining 
10 wa.l.1 to prevent collapse of the excavated pit. The 

retaining wall is of ten described as a sheet pile retaining 
wa.11 or 4iapbraga wall. ~ere is a need to anchor the 

retaining wall. to .the earth that is :behind the wall to 
prevent collapse ot' tlle wall iDt~ the excavation. OD.a way 

15 of anchoring sheet pile J:etaim.ng walls is to dril.l a hole 

through the wall into the earth :bebirui the wall adjacent 
the positi021 where the wall meets the earth on the fo.z:ward . . 

side of the wall. The hole is.usual.ly inclined downwardly 
and is then excavated to provide a cylindrical passage 

20 beh:iw! the retaining wa.l.1. A bar or st:rands are 

then inserted into clle bo1e cmd the hole is grouted. After 
a de1ay of between t:hree and seven days, to al~ow the grout 
to set, a pl.ate iUld :nut may.be attached to the 
bar which can then be censioned to place the anchor into a 

25 stressed working condition. As excavation continues, the 

operation. can be repeated at lower 1evels of the retaining 

wall. 
tile conven.ticma.1 method of anchoring .retaining 

walls of this kiD.d su~fers £rom a number of problems that 

30 are associated with the difficulties of dri1li.ng the hole 

~ccurately,the dixficulties in flushinq or removinq the material 
in the hole, the difficulties in ensuring that dril1ing of the 

hole does not disturb the surx'ounding soil, the problems of 
the ho1e collapsing during dril1:ing, the need to grout the 

35 hole a.round the bars or strands, the delay in allOwing the 
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grout to set and harden,the uncertainty of knowing whether the 

anchor is operating satisfactorily and the problems that 
are encountered in. removing and replacing the anchor should 

it prove unsatisfacto:cy. It is these problems with 

S conventional methods o~ anchor~ retaining walls that have 

brought about the present invention. 

Smmn•v of the :r:mrent:l.on 

According to the present in.vent·:i.on there is 
provided a method of anchoring a sheet pile retaining wall 

10 or diaphragm wall ah 'lrac:terised by the steps of: 

15 

placing a jacking boom against the f orwa.rd face 

of the wa11, 

placi.zig an elongate anchoring member on. the 

jacking boom with one end adjacent an. opening in the wall, 

positioning a. j·aaking means between a reaction 
surface an4 the other end of the an.choring member, and 

operating the jacking means to push the anchoring 
member through the opening in the wal.l and into the earth 

on the other side of the wa.11. 

20 According to the present invention there is. 
further provided apparatus for anchoring a sheet pile 

retaining wall er diaphragm wall according to the :method 
described above characterised l>y a jacking boom. adapted to 
support an elongate an.choring ~ember and jacking means, 

25 m.ea.DS to operate the jacking means whereby the retaining 

wa.11 is used as a reaction member so that operation of the 
jaekiDg means ca.uses' the anchoring member to be rorced 
through an opening iD the retaining wall into the·earth 
behind the retaining wall. 

30 

Embodiments of the present invention will now be 
described by way of example only with reference to the 

accompaDyinSJ drawings in which: 

Figure 1 is a plm:i view of an excavation 
35 supported by a sh~et pile retaining wal.1 of .rectangul.ar 
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profile illustrating a jacJdng method for anahoring the 
:retai:oing wa11, 

Figure 2 is a plan view of a j~king assemb1y 
shown in :rigu.:re 1, 

s Figure 3 is a side sectional view of the jac:king 
assembly taken along the lines x-x ill Pigu:re 2, 

Figure 4 is a seat:i.oaal view takezi a1o:a.sr the 

iines Y-Y of Figure 3, 
Figure S is a plan view illustrating another 

10 meaus of supporting a jacking boODl of the assemb1y, 
Figure 6 is ·a plan vin showing an opposed 

jacking ar.rangement, 

Pigu.:re 7 is a plan view showing a still further 
jacking arrangement, and 

15 Pigu:re 8 is a cross-sectioila.1 view taken along 
the lines x-x o~ Fiau;re·7. 

DeSeri.pt;lcm, of the h:efezzed Bmbo6iments 
~e methocl a:cd apparatus for anc~ring a sheet 

pile retaining wall or diaphragm wall essentially comprises 
20 a jacking l>oom 10 arranged to house a hydraulic jack 20 cmd 

a steel section 30 that is to be jacked into position 
tlu:ougl:l an opening 32 bi the retain;ng wall 40. ~e 

hydraulic :fack 20 is powered by a hl'drau1ic power pack 21. 
which :ls a free standizig unit wl:dch is coupled. to the :jack 

25 tm:ough su:U:able hydraulic hose attachments 22, 23. ~ 
:boom. 10 comprises a sul:>stantial. elongate steel member of 
'B' or 'Z' cross-section with a plate 11 welded. aaross one 
ezid. The plate 11 is apertured at four locations 12 az:ad is 
adapted to ~it onto four bolts 13, 14, 15, 16 that are 

30 welded or othe:wise secured to the :front face 41 o:f the 

retaiDing wall 40. file :boom 10 is :bol.ted onto the front 
:face 41 o:C the retaining wall 40 to be sul)ported in a 
canti1evereCl fashion therefrom. '!be opposite end 17 of the 
:boom. :ls also supported by a ground engaging support 18 that 

35 engages either side o:f the boom section to SJIPPOrt the load 
0£ the booa 10 at. that end. ~e boom also·incl.udes·a 
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clisplaaaable hearing i>lata 35 in tbe :foDL of a :receanou,lar 
steel plat• that can be po•i~lo:a.e4 ac:r:oaa the boom ao obowD. 
!D l'igu%es 1 and 2. '!'ha boom includeS 1>a1rs of paral.lel 

' 
spaced. apart bearing bloc;ks 36, 37, 38, 39 which are iD. the 

s :!'o:ftl of •olia aQUa.ra steel bars tbat are welaed cmto the 

steel sec:ticm ~ the boom. Aa shown. iii l'ipzeo 1 im4. 2, 
the bearing blcc:ks 36, 37, 38,. 39 are equa.J.J.y SJ)ace4 aJ.cmg 
the 1engtl:a o~ tbe boom mMi t:he apac~ o:f 'the blocks 36, 
371 381 ]9 1• auell that ebe plate 35 can rest agaiDSe 1:l:le 

10 l:>locb am £• p:i:e•eAtccl £i:om longitudinal cU.sp1acema=.~ in 
on.a direction alonq the lensitll o: tlie Jx>om.. As showli ~ 
Piga:i:e 3, t:he pa.!ro of bear~ bloaka 36, 37, 38. 39 also 
ace as qv.ides au14Uisr 'Che passage o~ tbe st$el sectiOD 30. 
'Ibo ~aulic ~aolc 20 is positioned. w:it:h it.s raar face 24 

15 engaa1ng the J)ear:l.Dg plate 35 ~ it;s £ron.t face o~ pi•tou 
25 engag-izig"i:he :f'%ea end of the steel section 30 through 

el1e 1nterme4ia%Y of a 'Eorce transfer pla.te 36. 
~ steel •ee~ion 30 that is to be jaeked through 

the opening 32 m the retainiug ~11 40 :!.nto the earth 
30 etzuo~la'a oa:a. be 0£ a variety of eross-.s~etions but is 

p~e~era])ly of circular e~oss-sectioD iD. the ~orm. of a 
hollow •f:eel tube. '!he openina 32 is foJ:med by cutting the 

steel shee~ p~1e that conatitutes. the retaini~sr wa.11 prioz 
to f:ha :Jaekh!a operation. rn tha case of a diaphragm wall 

25 the opening 32 may be £oz:me4 by drilling" or other suital>1e 
aea.,s. '1'he stee1 saaei.on 30 or ancborina :meml>er is 
p:cefeJ:"ably iA the ~oJ:m of a hollow t=e. However, it :i.a 
en.visaged. thae o~ sections suC!ll as a channel section, z 
segUOD or B aecticm mar a1so be usec! as tbc a=Clhorhl.sr 

]0 member thae i• jacked into posieion .behind the rel:ain.iJ:l.g' 
wall. 

~ force trans~er pla1;e 26 once e.naa.ged. l>Y the 
piston 25 o:f tho ~ulic jo.ck 20 cm.gages the end of the 
seee1 aection 30 Wllich in euzu engaQ'es the earth ~eh:!.»4 'Che 

35 reta:i.ldasr wall 40. 'l'ho :resistanae of tbe ea.rt:l:L caua.. ~ 
j~ :ao ~o press u.p aga!ue 1:he bearing plate 35 cimd iD. the 

~~ ahowA ht. 1'1gw:es 1 aJ2d 2, the rear £aae of the 
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:boom 10 acts as a reaction through it~ association with the 

bolts 13, 14, 15, 16 cm. the front :face 31 of the retaining 

wall 40. 'tl:ms, as the hydraulic :force from the power pack 

·21 is increased, the piston 25 forces tl:ze steel section 3o 
s. into the earth forming a p1ug of compressed. earth wit:hin. 

the first part o:f the llo11ow tul>e. When the hydraulic 

piston 25 bas camplete4 its stroke, it is theu retuzned --to 

the retracted. positicm at which time the :bear~ plate 35 

is positioned :furtheZ" along the length of the boom against 

10 a pair of bearizlg b1ooks 37, 38, or 39 adjacent the end 24 

of the jack 25. '1'l1e jack 25 can thUs be moved up as ~e 

section 30 is inserted into the retaining wall 40. ~s 

operation is repeateCl u:a.ti1 the steel secticm ~ is 

inserted virtual1y in.to the openh1g 32 in the. retaining 

15 wall 40. At t!U.s stage the nuts can be undone f~ the 

bolts 13, 14, 15, 16 cm the front face 31 and the boom 10 

can ~e remoTed ~or use to install the next steel section. 

Although not shown in. the drawings it is 

understood that once the steel section 30 or a.nahoring 

20 member is jacked in~o position a large bolt (not shown) is 

welded. to the end of the section with the threaded shank 

:facing :fol:.'Wardly. A channel section member is welded above 

amt :below the bolt and an apertUX"ed bearing plate is 

positioned on the bolt against the cbannei section members. 

25 A n.ut is then placea. on the end of the :t>o1.t ana. tension.ea. 

to secure the anchoring member to the front face 31 of the 

retaining wall. 

l!he hydraulic' power pack 21 is selected to 

provide ~aulic pressure o:f up to 10,000 lbs f/in2 and :Ls 

30 capable of ot:ieratin.g a 100 Ton hydraulic cylinder at 

satis:factoJ:Y speed measured by the 1ength of stroke per 

:minute. file power pack inciua.es control valves which 

control flow of h:YQraulic fld.d and conseqaently the 

opeZ"ating p~essures. 

3S :!31 this embodiment, it is the action of the J:>o1ts 

13, 14, 15, 16 a:ad the end plate 35 of the·boom 10 that 

ef£eeti•ely give the reaction allowing che jack to 
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effectively press the steel section 30 into the earth 

CODs&flllently, it is the retain;ng wa.11 

threugh its bolted association with the boom that' provides_ 

the reaction member tbat effects the jacJdl:C :force. ni the 

S embodimeJlt of :rigu.res 1 to 4 the thz:ust of the jack 25 is 

exerted on the jacking 'boom 10 producing a push:i.ng :force 

onto the bolts 13, 14, 15, 16 which in tU%D transfer the 

force to the sheet pile retaining wall. 4.0. Du.riD.sr t:he 

jacking process ·the sheet pile wall 40 is subjected to 

10 benc'ing under the pushing action of' the jacking :boom 10. 

~e force wbich counters this pushing f'orce comes from the 

stiffness of the sheet pile section or the diaphragm. wall 

itself' and the passive resistance of the earth beb]no the 

wall. 

15 H~ever, iii other eml)odiments, a 42.f':ferent :form. 

o:f reaction may :be used and examples of these embodiments 

are showD in Figures 5, 6, 7 and 8. In Figure 5, the bOom 

extends across opposed reta:b:d.Jlg·wa11s ·40 aD4 SO so that 

the end 34 of the :boom 10 acts as the reaction member 

20 through its abutting con.ca.ct with the opposing wall so. ni 

this case, there is no need to bolt the l:>oom 10 to the 

fo.rward faee 31 of the f.r:ont wall 40. It is simply 

supported in a horizontal or slightly inclined manner with 

the reaction force always bei~sr providea by the opposite 

25 retaining wall SO. 

:en ·the embodiment shown in Pigure 6 1 a pair of 

jacks 25!:, aJ1Cl 25~ are located in a coaligned manner with 

the boom· lo wieh 1:he hydraulic jacks being ~ted oppose4 

to one araotller but bacld.n.g on aga:lust the reaction plat:e 35 

30 between the en4s of the :facks 25,A and 2512.~ :tn this case, 

the boom. 10 extends across the aa.p between opposed 

retaining walls 40 and 50. J:t i.s the abutment of the two 

:jacks 2Sa and 25b that causes the :eaction fo:ce and there 

is no need for the boom 10 to be secured to the front face 

35 · of' either retaining wall 40 or 50. 

:en the embodiment shown in Figures 7 and 8, 

partial excavation takes place with.in. the excavated area 

.·.·.· · . . 
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between the ret.ainit1g walls 40 and so. By positioning a 
load distributing bea.ri.zlg plate 60 o~ substantially large 
cross-section against the edge of Che upper. level 51, the 

boom 10 may be positioned horizontally to be supported 

S about suitable tresses in the lower leve1 54 with the rear 
oi the boom 10, 8Dd 1s:L ccmseCjlUence the hydraulic jack 25, 
abutting t:he bearing plate 60. Tlle reaction force is then 
distributed ehrough the bearing plate 60 and the hydraulic 
jack 25 can he operated to drive.the steel section 30 into 

10 the earth behind the wail 40. In this embodiment, there is 
also no uee4 £or the haem. 10 to be attached to the front 
face of the.:etai.ning wall 40. 

Xt is.understood tbat the ~oom and jack are 

usually positioned horizontally, however, it is possible 

15 for t:he boom to work on an incline to ehe horizontal 

meaning that the stee1 section 30 Call be driven into the 

earth behind the retaining wall at an inc.line to the 

horizontal. 
The method and apparatus described above has ehe 

20 advantage over coiivent:icmal methods in that there is no 

need to drill a hole and flush/remove the soil prior 
to location of the anchoring member. ~e drilling and 

f lusbing of a hole causes· a number of problems such as 
loosening of the soil peripheral to the hole thus adversely 

25 af:fecting the so.:l.1 propert:i.ea. o;rhe me1:hod o~ ehe subject 

appl.:i.cacion. that operates by ~orcing or jacking in a shaft 

or steel sectiozi has the effect of compressing the soil. 'l'he 

compression. of the soil surro11noing the sha£t improves a 

number of characteristics of the soi1 and enhances ~he 
3Q strength aDd ~tesrrity o:f the retainii:ig wal.1. J:n 

situations where the soil is prone to collapse, the 
drilling techuique is ve:y difficult to. carxy out due to 

the unstable nature of the soil.. ~s is not a problem 
with the method described above. Another advantage of the 

35 anchorb::a.g technique ct,lscribed al:love is that once Che 
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section has bee11 positiODed bebind the retaining wall, the 

characteristic o:f the a.Debor is lmowD. unlike the :more 

conventional anchor whe:r:e ~ is the ~ quantity o:f 

the quality of the soil that has ~en.drilled im4 there is 

5 a delay Whilst the grouting associatea with the steel 

mem1'er of the anchOr sets. ~ conventional. methods ~£er 

:from. the problem that a mmaber,o:f anahors may :be positioned 
.·· 

before it is realised t:J:aat: t:he:;y have :f aile4 to reach the 
desired characteristics. When some anchors fail the 

10 »resc:ril>ed. tests, it :Ls o~ta too late to put iD 

replacement anchors and t:l1us the correction of these f'aults 

is Ve%Y time consuming a.ml consequeutly costly. 

A veey imporbmt aCl~tage that :flows £rem the 
metllod of the sW;iject application concerns the use o:f much 

15 cheaper mac!d.iiezy. l:t is envisaged t:hat the method of the 

subject application is much cheaper than the conventional 

method. '!he cost effectiveness of the method relates not 

ouly to the simplicity in operation but the high success 

rate of the anehors in comparison with the many problems 
20 ·that £low f'rom the ccmventiona.1 methods. 

,. 
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CJ.aims 

THIS SHEE"'f HAS BEEN 
fiEPLACEO 

1. A metb.oc!.0£ anchor:l.ng a sheet pile retaining wall 
or diaphragm wall aharacterised by the steps of: 

placing a :iaaldzig boom. (10) againat the ~ozward 

5 face (31) of the wall (40), 
placizig an elongate anchoring member (30)-on the 

Jacking boom (10) witl:L one end ad:jaeent an opezdng (32) in 
the wall (40), 

·positiODing a .:faaking means (25) between a 
10 reaction surface and Che other end of the anchoring member 

(30), and 

15 

operating the jacking mea12S (25) to push the 

anchoring member (30) through the opening (32) in th.e wall 
{40) and.into the earth on the other side of the wal.1 (40). 

2. '1'he method o:f clam 1 characterised by placing 
the anchoring member {30) in tension against the retaining 
wal.l (40) af'ter the anchoring member (30) has been :jacked 
into position. 

3. Tile me~ acco:rdi:ng to either claim 1 or claim 2 
20 cliaracte.rise4 by attaching ~ boom (10) to the f'o:cward 

face (31) of the wall (40) and causing the jack:i.ng memis 
(25) to eJJ.gage the opposite end 0£ the :boom (10) as the 
reaction ~ace. 

4·. '1'he method according to either clam 1 or claim 2 
25 characterised by placing the boom ClO) between two opposed 

retaining walls (40, SO) with the ::ea%Wa%d end of the boom 
engaging one retaini:ng wall (50) which acts as the reaction 
surface am operating the jacking means (25) to push~ 
alK!horing member (30) through the opening (31) iD the 

30 opposite retaininrt wall (40) .. 

s. The method according to cl.aim 4 characterised by 

forming open:i.ngs (31) ll;l both retaining wa1l.s (40, SO), 
pl.acing an anchoring member (30) adjacent each opening 
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THIS SHEET HAS BEEN 
REPLACED 

· (31), positioning jacking means C25a and 25b) back to baak 

against the anchoring members 30 and operating the ;jacking 
means (25.!:, and 25~) to push both anchoring members (30) 

into the openings (31) anCl into the earth J.)ehina the 

5 retaining walls (40, 50). 

6. ~ method according to either alaim 1 OJ:" 2 

wherein the retaining~ .wall borders a tiered excavation, the 

method being characterised by positioning.~ boom. (10) 
between one wall (40) and the edge of the upper tier (51), 

10 positioning a force distributing plate {60) between the 

J.)oom (10) and the edge of the tier {51) whereby the 

reaction surface is the force distributing pla~~ (60). 

7. Apparatus for anchoring a sheet pile retaining 
wall. or diaphragm wa.11 aaaording t:o the method of any one 

1.5 of c1aims 1 to 6" characterised by a jacking boom (10) 

adapted to support an elongate anchoring member (30) and 

jacking means (25), means to 0pe:r:ate the jacking means (25) 

whereby the retaining wall is used as a reaction member so 
that operation of the jacking means (25) causes the 

20 anchoring member (30} to be forced through an opening (31) 

in the retaining wa11 (40) into tile earth behind the 
retaining wall (40). 
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