STRUT LOCKI NG JACK FOR SUPPORT BEAM FI ELD [0001] The present invention
relates to a |locking jack apparatus for installing support strut beans
agai nst the walls of an excavation site. BACKGROUND [0002] It is comon in
the construction industry, in particular, deep underground excavation
construction projects, to find struts installed across the width of an
excavated site to ensure that the walls hold up sufficiently when
perform ng deeper excavation comonly known as braced excavation. It is
al so industrial pr actS"BéUTdJQ@KbN@lA@(sFtORlSUPB@mﬂ%BM the construction
project conmes to an end. [0003] Cross lot or internal bracing to reduce
wal | nmovenent transfers the lateral earth between opposing walls through
conpressi ve st FIEED Adj acent strut beans are placed according to
industrial practice, typically 7 meters apart horizontally and 4 neters
apart vertically. In a typical civil engineering project, as many as 1000
struts campgag) used TAOPresdt IndRBQ TE1hiRY 10Ul BOSES jackPpRlagl fof 1ﬁsh£1u§%trut
beam are the yanadone support beam the |- bean1or rigid pipes sinply

[ 0004] | nStrportatrpidreams agdiest grerwallsiod amsxdasatosde.oy excavating soil |ocal ly
around the strut and only continuing the excavation once pre-loading is
conplete. A typical sequence of excavation in cross-lot braced excavations
is shown in Fi BAGKGROUND (d). The strut beams rest on a series of waler
beans that distribute the strut load to the diaphragm wall in Figure 3(b)
- (d). [0005] There are 2 well-known techniques to install the strut beans

in place @QEESS t e iseoepdNed RAhO S RirudidR thdusty, iMPhARblat HebHBndePbtbnd

hydraulic jac nmet hod and t he
excavation construction projects, to find struts installed across the width of an excavated

site to ensure that the walls hold up sufficiently when performing deeper excavation
commonly known as braced excavation. It is also industrial practice to remove the strut

beams once the construction project comes to an end.

[0003] Cross lot or internal bracing to reduce wall movement transfers the lateral
earth between opposing walls through compressive struts. Adjacent strut beams are
placed according to industrial practice, typically 7 meters apart horizontally and 4 meters
apart vertically. In a typical civil engineering project, as many as 1000 struts can be used
for such supporting purposes. Examples of the strut beam are the yamadome support

beam, the I-beam or rigid pipes simply.

[0004] Installation of the strut beams is done by excavating soil locally around the

strut and only continuing the excavation once pre-loading is complete. A typical
sequence of excavation in cross-lot braced excavations is shown in Figure 3(a) — (d). The
strut beams rest on a series of waler beams that distribute the strut load to the diaphragm

wall in Figure 3(b) — (d).

[0005] There are 2 well-known techniques to install the strut beams in place
across the excavated hole. The first method is the ‘pure hydraulic jack’ method and the
second method is the ‘shim’ plate’ method. Each of the 2 methods involve the common
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second nmethod is the "shim plate' nmethod. Each of the 2 nethods involve
the common 1 process steps of preloading, retaining the position of the
strut beans after preloading, and finally dismantling. [0006] The term
"pre-loading’ refers to closing the gaps between the support beam bolt
joints and to put tensions/conpressions to the support beans. Typically in
pre- loading, 30 to 70 percent of the design load is pre-loaded to check
the soil condition. [0007] In the "pure hydraulic jack' nethod, or any

ot her equipvwakssrstepsef bisthadidef ietamangdothe dodifier efithe gart baanceaftee achoadingusnd s hel d
agai nst t an excavated hole wusing a single hydraulic jack,
Mﬁlch rengﬁﬁg? m?ﬁﬁ[ﬁ% strut throughout the entire duration of the

construction project, i.e frompre-loading to disnantling. The cost of each
hydraulic jack is about SEX%$10, 000. 00 each. Thus a scale civil
engi neeri rﬁ@%‘sbr oj ecthe tgRe p&%g’ﬁ‘?‘&éufﬁe‘ﬁé(’&%‘}ﬁ fhérﬁapéﬁ’&fg BHDISEPRPE because

nul tiple B&’Qﬁ/ﬁb‘lltj&ntls &6 paf @IISI&%%%&)%SMOHS[ BQR8dupf¥ B‘Qm{so Tryg IASiplglrlorg—OSt of

hydraulic jacks, a | ess costlier nethod has been adopted

construct iqadmgn%ﬁjt@tm;permntrce”él@ﬂesrgeécvasl is prg-lodred teticak meaoléborrcmed firstly,
as with the 'pure hydraulic jack' nethod, hydraulic jacks will be used to
first install the strut beans agai nst the wal |'s, putting pressure on the
wal | s and[@0Tut beammﬂknphhehphaﬂmLpaﬁingﬂmﬂoee&ﬁy<ﬁhme%ﬁﬁmkhﬂnkﬂ&ﬁ‘shim

pl at e’ dr au j acks wi || ved ongce the p | pading is
done. Aft 8&0 inef] é)yrngFQ'\y?aﬁ pigfengén @aﬁyﬁ%m peld; agelpagt”ﬁ% Hella of 6 Freasacd 9pl back
pressure {i§iRim Eﬁgle"ﬁﬁrhffaﬁhé ck, hﬁu@ﬁ feﬁﬂﬂanﬁe@m the %ﬁ&'tl tBl‘oﬂ dub 1RQUMRrSeUrAtIpage  or
conpression of the Strut eans | eading to slack and gaps form ng. To push

back the ofadiel sonstipctiont prajest dpp fremnpredosing te @hsrrragémg shhencobtapesadho fil |
up the sl %&aﬁﬁd]a&??ss a@o%%l0,000.00 each. Thus, in mega scale civil engineering

projects, the cost could be exorbitant and prohibitive because multiple hydraulic jacks are

necessary .

[0008] Owing to the high cost of hydraulic jacks, a less costlier method has been
adopted by the construction industry in recent years. In the ‘shim plate’ method, firstly,
as with the ‘pure hydraulic jack’ method, hydraulic jacks will be used to first install the
strut beams against the walls, putting pressure on the walls and strut beams in the pre-
loading process. However, in the ‘shim plate’ method, the hydraulic j.acks will be
removed once the pre-loading is done. After the removal of the hydraulic jacks, there
will be some back pressure from the walls to the strut beam, resulting in some shrinkage
or compression of the strut beams, leading to slack and gaps forming. To push back the
walls, an extra step is necessary to insert shim plates to fill up the slack and gaps between

the strut beam and the walls before the hydraulic jacks are removed.

[0009] The ‘shim plate’ method is a cheaper method compared to the ‘pure
hydraulic jack’ method. However the ‘shim plate’ method is less safe because there is an
inherent difficulty and danger encountered when with trying to match the ‘gaps’ or
‘slacks’ formed from the shrinkage/compression of the strut beams. For instance, to fill
in a gap/slack of 11mm, a skilled technician has to use a plate with thickness less than
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the strut beamand the walls before the hydraulic jacks are renoved. [0009]
The "shimplate' nethod is a cheaper nethod conpared to the " pure
hydraulic jack' method. However the "shimplate' nmethod is | ess safe
because there is an inherent difficulty and danger encountered when with
trying to match the "gaps' or “slacks' forned fromthe

shri nkage/ conpression of the strut beanms. For instance, to fill in a
gap/slack of 1 1mm a skilled technician has to use a plate with thickness
| ess t han 11mm Bayn! Omay Otigrwise Grene il be diffieulty niihderting tHe plake ulnt thisicase

the i ni b1 aef dReBResveck oS o Sue VG Ll RNToR b s Bl RaBSF M omce

from this detreasaiyl3®%s eHendelfedm tHieitreah bodednsthitahé hrthodss acitidr ad &ecun@y is it

able to provide ccur ate tol eranc as conpared to the "pure hydraulic
jack' netAoH. It APledP myoYilo AT RS tqef"aré‘P@e%f asaRERdetot B e dxdraplic 18k probl em

of saf ety plegie A?dsﬂ%ef rorh A8s Bk UE a&%f@toﬁ?ﬁlc@qy"th%?@aléﬂl %?L‘éfetgl?ssgé Mfcaray to
col l apsing wal | s I'n both the "pure Rydraulic jack nd shimplate’

met hods, éhq/@énubbeabéalmnqumbmlrl@l)ﬁetgme’ﬂawthéollwsmgawdkthe strut beam

Addi ti onal pl ates may be added to the set up when required. Further, in
both nethods, it is likely that the strut beanms would have to be cut in
order to @8] t hem ki taxthaciiel ‘pake hibifagli¢ fackvand ‘vhibeglates tethods, hewdiebeapr essur e

found in th s ut be esul fromthe initial pre-|oading of the
SErUC.  The 08 BHPET baufienidly i el e MRdoR LHE GRS B9 0 18 Sthe
ground beh?‘%h@ﬁkbﬁfuﬁ@d ap&ﬂteetlﬁ bB{:hZIﬁEtﬁeds th@tltaytna@%e%mt B&nstw g Rgams coul d
also result in a sudden release of pressure fromt wal I's, which could

resul t i ntabrecuidn erdepiwaiave deent tismgnttado hihis maanlt/ beazdwepﬁélleyn%tt pre&stlteng t he
structur ak‘ouﬁh’ E)rp?{épl’ O{}be%&? ag\@l (llt l?l%%mh%?nl %\%‘g\@ admﬁ O?Qﬁl- 1;t hﬁie cu g’ﬂlt t he 2

met hods are cos ecause Stru
beams may dislodge and crash dangerously to the ground below causing a safety hazard.

The cutting of the strut beams could also result in a sudden release of pressure from the
walls, which could result in the waler beam recoiling from the wall, adversely affecting

the structural support of the waler beam to the wall.

[0011] Therefore, the 2 methods are cost prohibitive because strut beams have to
be cut at the end of the construction project, expensive hydraulic jacks have to be used
etc. The shim plate method also lacks in terms of safety, because the tolerances are not

accurate enough, which may lead to wall collapsing.

SUMMARY OF INVENTION

[0012] It is therefore an object of the invention to provide a locking jack
apparatus for securing strut beams against the walls of an excavated site in a manner,

which is low in cost and high in safety.

[0013] According to an aspect of the current invention, it is provided a locking
jack apparatus comprising a piston configured to exert pressure on one or more surfaces,
an operator configured to retain the tension of said locking jack relative to the wall and
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be cut at the end of the construction project, expensive hydraulic jacks
have to be used etc. The shimplate nethod also lacks in terns of safety,
because the tol erances are not accurate enough, which nmay | ead to wall

col | apsi ng. SUMVARY OF | NVENTION [0012] It is therefore an object of the
invention to provide a |ocking jack apparatus for securing strut beans
agai nst the walls of an excavated site in a manner, which is |low in cost
and high in safety. [0013] According to an aspect of the current invention,
it is provhedtat bedngakd ngylijdee korefppeasdab esntammprangiungofagrpmdiranateda sodur ed t o
exert pressure on one.or.nore surfaces, an operator configured to retain
t he tensi 8h°0f &4 SPB&l?%jlnﬁgﬁﬁer?lér%{f‘?'ve to the wall and 3 3 the strut
beam and a cylinder configured to contain an anount of granular materi al
such as sand, gravel, soil, silica and mneral grains. [0014] According to

anot her ad{dl of tAecordivein pratheriaspqcs opevinyration ik provided a mstkad @fadi ng a
strut beam.agai; a%s; L t I SLAG: . -' cki ng

j ack appa ae?lggdl{ﬂ%ggﬁuiﬁr%&o nggtnﬁigglgf%? %gg%&gﬁ%’ E%‘g%‘?%“s% rI?gﬁue%ggrgf‘ gcg Iier% havi ng
means to geplyparpnemsurend bdtieairdt Brach ofd aghiestghe sitrfabedravmgandaos ®aipglysur f ace;
retaining _a tension of said apparatus relative to the surface and. the
strut beaRicHRut EHbSThGT s R a9 4p Srl Suffpes deiping BerSPn ALK ng 1 o
anot her agpRedtufeldine td Meestifa@and thel srupb&ith;dfid rBmBBhE Ak BleansosdppRt | i Ng a
strut beaminstalled against a wall, said nmethod conprising discharging
granul ar P&t®¥¥S-al froma | ocking jack apparatus, applying external pressure
agai nst the :

[0015] According to another aspect of the invention, it is provided a method of
dismantling a strut beam installed against a wall, said method comprising discharging
granular material from a locking jack apparatus, applying external pressure against the
surface of the wall; reducing the tension of said locking jack relative to the wall and the

strut beam and removing the strut beam.

BRIEF DESCRIPTION OF DRAWINGS

[0016] Figure 1 depicts a locking jack apparatus according to an embodiment of

the invention;

[0017] Figure 2 depicts, in cross-section, a locking jack apparatus in accordance

with an embodiment of the invention for use between a waler beam and a strut;

[0018] Figure 3 depicts an overview of the working of the invention.

[0019] Figure 4 depicts a conventional excavation sequence




surface of the wall; reducing the tension of said |locking jack relative to
the wall and the strut beam and renoving the strut beam BRI EF DESCRI PTI ON
OF DRAW NGS [0016] Figure 1 depicts a |ocking jack apparatus according to
an enbodi ment of the invention; [00171 Figure 2 depicts, in cross-section
a locking jack apparatus in accordance with an enbodi ment of the invention
for use between a wal er beamand a strut; [0018] Figure 3 depicts an
overview of the working of the invention. [0019] Figure 4 depicts a
conventi onal excavation sequence 4 DETAI LED DESCRI PTI ON [ 0020] Figure 1
schematically depicts a | ocking jack apparatus 15 according to one

enbodi nent of the invention. The apparatus conprises: a piston 100
configured to PETAIINIEPESCRIPTIONE or nore surfaces; a top plate 900 which
acts as an interface between the wal er beam and the piston; - an operator
400 such as a screw |l ock nut configured to retain the tension of said

| ocking | gfdsof el at! Kigulor Liiemtld fyadéplcts IR ol A arfARY 5 a@ofidild per 300
configure contal an anount o anul ar terial's suc as sand gravel,
soil, silboa anﬂmwﬂneﬂml go%inshe[OOQW#mBmguréhe degnmumm i Nncempssssecti on,

a Iocklng _jack a &é w; n ordance with an odlnent of the
i nvention for ﬁg g Z%F%kPSFe @EﬁWTTB“ﬁﬁdngxwg?y “heam 10. [0022] The
pi ston 100 acts to’pspl&tb S00TBVHichixRehyas AR S erfitd bbiwelkn Be vidl@ be&t lohd thejpidin;

apparatus, providing structural strength to the jack. The piston 100 is
attached to tha epgrgfer 400 such as a screw lock nut configured to retain the tensmn of said

locking jack relative to the wall and the strut beam; and
- a cylinder 300 configured to contain an amount of granular materials such as sand

gravel, soil, silica and mineral grains.

[0021] Figure 2 depicts, in cross-section, a locking jack apparatus 15 in
accordance with an embodiment of the invention for use between a waler beam 110 and a

strut beam 10.

[0022] The piston 100 acts as the main body mass and bulk of the locking jack
apparatus, providing structural strength to the jack. The piston 100 is attached to the strut
beam 10 via an attachment block (as shown in Figure 3). Such an attachment block may
have means to ensconce one or more hydraulic jacks, preferably about 4 hydraulic jacks.
The piston 100 may be mounted on the attachment block with a base plate 800 as
interface. It is recommended that the attachment block, base plate be made of grade

G50B material.

[0023] The piston 100 may have piston rod protrusions 200 which may be biased
against the side wall of the excavation with a waler beam 110 in between them. A top

plate 900 acts as an interface between the waler beam and the piston.
[0024] The screw lock nut acts as an operator or means 400 to close and lock

down any remaining gap between the locking jack apparatus and the wall/waler beam
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beam 10 via an attachnment bl ock (as shown in Figure 3). Such an attachnent
bl ock may have neans to ensconce one or nore hydraulic jacks, preferably
about 4 hydraulic jacks. The piston 100 may be nmounted on the attachnent
bl ock with a base plate 800 as interface. It is recomended that the
attachnent bl ock, base plate be nade of grade G50B material. (0023] The

pi ston 100 may have piston rod protrusions 200 which may be biased against
the side wall of the excavation with a waler beam 110 in between them A
top pl at 61900t mey be asusahby, foisixhmpke dfet e eislddgmenpbdfahe dHapdmaidatiepi st on.

0024] The scgr | ock n cts gs an operator or neans 400 to cl ose and
ook ) donero et Bt B MlBih BREvs btk P o ER b Rplst B £ ho
wal | / wal eto hetaighindt thd Qodidat %aﬂl@)ﬁpﬁh@atﬁﬁ‘l@ @cbuRied & Qe BXRHPUR Ahut B8ant N6.

di sl odgnment of the 4 hydraulic jacks off the attachnent on the strut beam
10 whi ch dYhegBe hhydrapliceissksrase fislodseda ofgadl boheoamn lo30in tensioge tThegaiewst t he

| ocki ng j agk nfPRRY s%{(\}é% toleﬁivgﬁ)clé%eg%ggﬁatbﬁgﬂaeﬁaQ/ﬁ %F:ent)t%ﬁné& thetd {nﬁ Jr@mm V\h en

the 4 hydraulic jac are dislo re wl e some | o0s ensi on.
The scr ewand locks inulie 0D asive Bit stadug feasctehdodaputt4bat theptkeht hevestidmeen
formed thereto by 1 - 10mm and |l ocks in.the i.nitial tension. By fastening
the. scr ewTOER R E4BHRE Hsk ARSI SPHRBABIRERIOR A o PR By Oreni? 1ot g

j ack appahaletv&itR¥s rdnibviel STHOShE k@8 dsekinhos@Npdrigs Avdhptthile dupsdiBor have
never been renoved. Thus, the screw | ock nut 400 permts non-hydraulic

support ofoadiigadi ng. [00251 In an enmbodi nent of the present invention, 4
hydraul i c jacks each with a jacking capacity of about 100 tons can be
nounted on the attachnment and used for pre- |oading and installation of the
strut bealf®25[These I gnamimdimdnh ofithegyeperigatentioack hpdraulic jacks each with a

jacking capacity of about 100 tons can be mounted on the attachment and used for pre-
loading and installation of the strut beams. These 4 jacks with an aggregate jacking
capacity of 400 tons are then removed from the pre-loaded and installed strut and moved
elsewhere for pre-loading and installation of other strut beams, resulting in significant
cost savings. Each of these hydraulic jacks costs an estimate SGD$4000.00, which is a
significant savings over the conventional regular hydraulic jacks because they are short

stroke type jacks.

[0026] The cylinder 300 acts as a receptacle for granular material such as sand
500. Before the pre-loading process, a sufficient amount of sand 500 is loaded and
compressed into the cylinder 300. During the pre-loading process the sand 500 is
subjected to high pressure within the confines of the cylinder 300 because the locking
Jjack is exerting pressure against the waler beam 110 and walls of the excavated site. The

sand 500 may be highly compacted as a result.

[0027] As shown in Figure 2, cylinder 300 may be coupled to the piston 100 body
via some fastening means such as but not limited to bolts 120. In a preferred

embodiment, the sand to be used for such applications should be gravel grade or type.




capacity of 400 tons are then renoved fromthe pre-loaded and installed
strut and noved elsewhere for pre-loading and installation of other strut
beans, resulting in significant cost savings. Each of these hydraulic
jacks costs an estimate SGD$4000.00, which is a significant savings over
t he conventional regular hydraulic jacks because they are short stroke
type jacks. [00261 The cylinder 300 acts as a receptacle for granular

mat erial such as sand 500. Before the pre-loading process, a sufficient
amount of [(A8H 500 Deridgoadechtiang disaamdingsselkt stnit bednivel 0 YHel sndebead3A0 Duri ng

the pre-loadin rocess the sand 500 is  subjected to high pressure within
the confi RESUBTD RHEAI) AL Sanky 'HRR e SuhBrapie fadg o g RaRases S e, ng

pressure agailiRsrut BRmaehd ReRIN idshls AWl pmettidnb eXCA¥InehvandR. The
sand 500 g%g be highly conpacted as a result. [00271 As shown in Figure 2,

cyl i nder s tipitiEatecigh peblems bheallpyvise dhe lookingaepj toveiseas omey fist 8si ng
nmeans suc Ly | { pent, the
sand 1o ba RELeHH 11Ol Lo Bt IR chBl® bt Ul ol GHF! [ MLanaOR AE™

[ 0028] Durdliagedcandvtba sirarizbmdismapbkiragowdd witeus havihg beantng @, upt h&ucht r ut

beans 10 are cut. up so,that t can be easily renoved, Such practice
| eads to ﬁlieﬁﬁlfre‘/\gi‘?‘élgge@%fetrteﬂte(’thtﬁétl%%fqua%li gﬁ‘[“ ‘éé{"r?go Yy B‘?lﬂerg%ffrgfl)}n Pssues as
previ ous| yfemtdena@dnnelhe present invention seeks to mtigate such

problens by allowi ng the locking jack to retreat away fromthe waler beam
110 or wall so that the pressure between the wal er beam 110 and jack 15 is

up.  Such RS gr o b e Bt Bk PR i hod B ol "Rl 1
may be pestfubbeamts i0nfrem tisakalsarfcn skowated side comprises the steps of opening up the
connector plugs 600 that seal one or more openings found on cylinder 300. Once the
plugs 600 are opened, some sand will be released from the openings via gravity.
However, only a small amount of sand is exited from the cylinder in this manner. As

mentioned, the sand is highly compacted. A skilled technician is expected to use a tool to

discharge/expel the sand from within the confines of the cylinder 300.

[0030] When the sand is expelled from the cylinder, the cylinder collapses. in a
direction towards the strut beam 10. A clearance develops as a result of this retreat of the
jack 15 away from the wall. Nonetheless, the screw lock nut retains the positional
integrity of the jack 15 vis-a-vis the waler beam 110 and wall despite the clearance.
However the pressure acting on the wall and jack 15 is severely relieved and reduced,
leading to easy and safe subsequent dismantling of the strut beam 10 from the excavated

site by a person skilled in the art.

[0031] Hence it can be seen that the embodiments of the present invention result
in significant cost savings, improved safety and enhanced efficiency of pre-loading and

dismantle of strut beams.




[0029] In an enbodi ment of the present invention, the nmethod of dismantling
the strut beans 10 fromthe walls of an excavated side conprises the steps
of opening up the connector plugs 600 that seal one or nore openings found
on cylinder 300. Once the plugs 600 are opened, sone sand will be rel eased
fromthe openings via gravity. However, only a snmall anount of sand is
exited fromthe cylinder in this manner. As nentioned, the sand is highly
conpacted. A skilled technician is expected to use a tool to

di schar ge/[@é3@e| t heThbadcchiptons wbdvieiane inlwaded tof benidastoftive het lingiting.dérwiBl00.

[ 0030] When the sand is .expelled fromt cylinder, the cylinder collapses.
o i r R apenet SharhSfRERehe b bl Baolabdonoshemed b Btion®, ooyl
of this ratdeaBéd Vithdud GepartdpiirokD thRWHYit bi®EBobE6f haklaimMNen&lthelogss, the screw
| ock nut retains the positional integrity of the jack 15 vis-a-vis the
wal er beam 110 and wall despite the clearance. However the pressure acting
on the wal d jack 15 i I i to easy
and safe (ggggquentKd%gﬁéﬁ%fﬁﬁgEﬁk&gﬁgﬁ%gﬁa%xﬁgggéggq%ﬁ%ﬁ?Pﬁgﬁgéﬁgeated
site by aOpemsorrskinbddohents of He iavdntiof @3 He ddphaktol dnyadlrer bedvsewheteat t he
enbodi ment,s _of the present i.nyention result _in.sjgnificant. cost savings,
ot oved. LRFGE A TSP RS By S b a8 S R el e of
strut beafringsHipBGkingigughgscri ptions above are intended to be
illustrative not limting. It will be apparent to one skilled in the art
that nodifications may be nmade to the invention as described w thout
departing fromthe spirit and scope of the clains set out below [0033] A
j ack apparatus as contenpl ated herein should be broadly construed. One or
nore enbodi nents of the invention may be applied to any other industry
wher e




there is a need for lifting or jacking heavy object, such as including but
not limted to the marine ship building industry. 8 CLAIMS 1. A | ocking
j ack apparatus for engagi ng one or nore surfaces, conprising a piston
configured to exert pressure on one or nore surfaces; an operator
configured to retain the tension of said |locking jack relative to at | east
one of the surfaces and a strut beam and a cylinder configured to contain
an amount of granular material. 2. An apparatus according to claiml,
wherein said piston and cylinder are coupled together by a plurality of
fasteni ng neanggﬁékgﬁn apparatus according to claim2, wherein said
plurality of f g neans is a bolt. 4. An apparatus according to claim
1, wherein said cylinder receives or discharges the granular material
through a plurality of openings. 5. The apparatus according to claim 4,
wher ei n sai d plur al Ageks Jagkeppargss fprengagng eng dsynaie pirfhces. cempfing onnect or

plugs. 6. The ap; r.gj jp.a first surface of
the piston is 9Pﬁ§%§ﬁ¥§%ﬁ&ﬁﬁfﬁ5§9§%§g§%f%?k%“gﬁ?%ﬁﬁgga plate being in
contact w th am ertteurhigeecdio tetain ths tensionlod aad latkinkhackapltvatous lastcor di ng

to claiml rein a second surface of the piston is in contact with a
s(giq@ets‘br 2 dga %@FE go

top pl at e 5 &t ¥ %ontact with a wal er beam 8. The

apparat us of ci ajliidds conhigiired fb ddARiNG] SholReafMrbsulimmaeiact with a

2. An apparatus according to claim 1, wherein said piston and cylinder are

coupled together by a plurality of fastening means.

3. An apparatus according to claim 2, wherein said plurality of fastening

means is a bolt.

4. An apparatus according to claim 1, wherein said cylinder receives or

discharges the granular material through a plurality of openings.

5. The apparatus according to claim 4, wherein said plurality of openings are

sealed by a plurality of connector plugs.

6. The apparatus according to claim 1, wherein a first surface of the piston is
in contact with a base plate, said base plate being in contact with an end surface of the

strut beam.

7. The apparatus according to claim 1, wherein a second surface of the piston

1s in contact with a top plate, said top plate being in contact with a waler beam.

8. The apparatus of claim 7, wherein the waler beam is in contact with a

wall.




wall. 9 9. The apparatus of claim1l, wherein the operator is a screw | ock
nut or a wedge shaped shimplate. 10. The apparatus of claim1l, wherein
the piston is attached to the strut beam via an attachnment block. 11. The
apparatus of claim 10, wherein said attachnment bl ock holds one or nore
jacks. 12. The apparatus of claim1l, wherein the jacks are hydraulic jacks
and have a total |oad bearing capacity of 400 tons or nore. 13. The
apparatus of claim1l1l, wherein the attachment block is nounted to the
piston with a Base Phaipparanisexftihce |, shérdinahd apehataris a bdrew kocknmt base pl at e
are fabricated, from G5OB material. 14. The apparatus according to any of

t he preced\'eﬁée&aﬁ?ﬁ@m fein the granular material is sand, gravel, soil,
silica and mneral grains. 15. The method according to claim 23, wherein
said granular material is sand, preferably gravel grade sand. 16. A nethod
of pre-1oadingl& stFhg anpesmsaaiaiat], ayhsigit Bie Pistagis @ltpabied dythesbpbdast ng:
mount i ng g pCkLAgndnffKc@Pparatus in accordance with claim1 to an end of
the strut E)eam and agal nst one of the surfaces; having nmeans to apply
pressure to said end of the strut beamand to one of the said surface;

11.  The apparatus of claim 10, wherein said attachment block holds one or

more jacks.

12. The apparatus of claim 11, wherein the jacks are hydraulic jacks and have

a total load bearing capacity of 400 tons or more.

13.  The apparatus of claim 1, wherein the attachment block is mounted to the
piston with a base plate interface, said attachment block and base plate are fabricated

from G50B material.

14.  The apparatus according to any of the preceding claims, wherein the

granular material is sand, gravel, soil, silica and mineral grains.

15.  The method according to claim 23, wherein said granular material is sand,

preferably gravel grade sand.

16. A method of pre-loading a strut beam against a surface, said method
comprising:
mounting a locking jack apparatus in accordance with claim 1 to an end of the strut beam
and against one of the surfaces;
having means to apply pressure to said end of the strut beam and to one of the said
surface;
retaining a tension of said apparatus relative to one of the surfaces and the strut beam;
and
removing the means to apply pressure.
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retaining a tension of said apparatus relative to one of the surfaces and
the strut beam and renoving the neans to apply pressure. 10 17. The

nmet hod according to claim 15, wherein one of the surfaces is a surface of,
a wall or waler beam 18. The nethod according to claim15, wherein said
means to apply pressure 1is one or nore hydraulic jacks. 19. The net hod
according to claim 15, wherein 4 hydraulic jacks are used. 20. The net hod
of claim 15, wherein a screw |ock nut retains the tension of said
apparatus relative to one of the surfaces and strut beam 21. The met hod

according to claim15, wherein the | ocking jack apparatus is, noupnted to an

end of the strdf: beiﬁ? Prihod Aecording iRl 1& 8}9?{61“232‘? °$H’€ SHEFFD i aa“é‘&%?edi ng to

cl ai m 20, ophemBioRwsRE Beadt t achnment bl ock holds 1 or nore renovabl e

hydraulic jacks. 23. The nmethod according to claim15, wherein one or nore

pl ates of material is wedged between the | ocking jack apparatus and a

wal er beam 24.0A i I . I al | ding to
18. L D0da3kh agéoiﬁggyl &Slglﬁna% Shhdiin Q%ﬁ%éaﬁ? {ot Jlé)lp?}gfl%gs%% a

claim15, said nethod conprisin rgi ng granular na rom
| ocki ng | &cdneapperabysadicdakdi ng to claim1l; applying external pressure

agai nst one of the surfaces of the wall; reducing the tension of said
| ocking jack relative to the wall and the strut beam and renoving the
strut beam 19.  The method according to claim 15, wherein 4 hydraulic jacks are used.

20. The method of claim 15, wherein a screw lock nut retains the tension of

said apparatus relative to one of the surfaces and strut beam.

21.  The method according to claim 15, wherein the locking jack apparatus is

mounted to an end of the strut beam via an attachment block.

22.  The method according to claim 20, wherein said attachment block holds 1

or more removable hydraulic jacks.

23.  The method according to claim 15, wherein one or more plates of material

is wedged between the locking jack apparatus and a waler beam.

24. A method of dismantling a strut beam installed according to claim 15, said
method comprising
discharging granular material from a locking jack apparatus according to claim 1;
applying external pressure against one of the surfaces of the wall;
reducing the tension of said locking jack relative to the wall and the strut beam and

removing the strut beam.

25.  The method according to claim 23, wherein the granular material is sand,

gravel, soil, silica and mineral grains.
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25. The nethod according to claim23, wherein the granular material is
sand, gravel, soil, silica and mneral grains. 11 26. The nethod according
to claim 23, wherein said granular material is sand, preferably gravel
grade sand. 27. The method according to claim 23, wherein the granul ar
material is discharged froma nmenber of the |ocking jack apparatus. 28.
The nmet hod according to claim?25, wherein said nenber is a cylinder. 29.
The net hod according to claim?23, wherein the external pressure is

provi ded by hy@é.aul Tie 1jnat¢hkd; accdflingltoeclaimt 330 dvhedeincdaad gra@dBar miteriadiinsanie screw

| ock nut is I se neq q¥ce the tension of said |ocking jack. 12
refera y grave grade san

27.  The method according to claim 23, wherein the granular material is

discharged from a member of the locking jack apparatus.
28.  The method according to claim 25, wherein said member is a cylinder.

29.  The method according to claim 23, wherein the external pressure is

provided by hydraulic jacks.

30. The method of claim 23, wherein the screw lock nut is loosened to reduce

the tension of said locking jack.
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