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present invention relates to the construction of pile caps used to transfer
| oad.from an above ground structure to sub-surface piles. |1pgPREBi gl ar, 5
the invention relates to the formation of concrete pile caps using

per manent formwor k. BACKGROUND OF THETI NVENTION Pil e caps are ‘ti$8d to

collect and transfer colum |oads to a pile, or group of pj ' |y
beneath the pile cap. BecausEMBRQWEDHADRBVMMWORK | oad theﬂ ﬁﬂum @M@@[ must
transfer derabl e size and strength, par

mul ti st%?‘é;be%ﬁﬁ%?ﬂgsﬂéi iiﬁgﬁtgi | es thensel ves may be driven or *'“"**

cast - i n- pl aceTheCpreeniti mvahtiom refates ttb othenebhstelsctionr of el edpmiuses tof

concrete pile caps relies on the placenent of tenporary formwrk about the
pr evi ousfansferdoad, Epmy an @bpuagreynd sirugture te syb-suftace pilest abepattirelatoncr et e
IS paur t @ C Ml AN 3 f be
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ti mel i neformiverif.or mvor k provi des a cl ean snoboth surface agai nst which the

concrete,li r port structure to maintain the rigidity
of the s%é?@@@%@?i%&%?wto resist the hydrostatic pressure of

the wet concrpfig capsidreiseddoRtie8dand anstEf @HEnA3NaEL PRI BIR, b gRSip of ten
mari ne p|?/V\DOd, or netal sheet. As discussed, the formmrk nust have a high

degr ee off pilagi diregtly beaegthirtbeinile waps Besausre pbthe subdential deadithe pilucariest r oy

t he nclJ I @l r I Js ) . rk it.self
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preparation of the pi cap, bei ng pour each of the surfaces of the

f or mwor k rrustcﬁé‘vgﬁg%l?éd:%#rHCt&o eé'?‘o‘%hfﬁrstgﬁtf%“ﬁ%qrép 8@“‘%’8@19@\%06?? or
grease s e t n 0 i ace of
The Tor mr. o o T e el e T

i s possi keiefareemeatef the pile papcenemin plags, thekeondrete srpavwsed, angaiowmednt

be cohceTh SN 87 ey Baf e dlingoiC e St BSARRY LreriEL87, .
cost of ardtwagssésthlingdhe tphejetotirmainme . 2 26 FEB 2 au: However, the

cost of | ost terials js suybstantial due to the requirepent that the
f or mmor k nust foEMWORks PRVIFSS B lean prosti parface AaginchwnEencHIGr of

form ng o} Pouresk 2Pl sLpBoR SRR X AR e PRy D She T 28 | e
pi |l e cap)a hrating systenv e rabist thenhydfostatits prassure of dhe twet gongretet as Wi ishout
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As discussed, the formwork must have a high degree of rigidity to ensure it
does not deform or deflect and thus destroy the function and finish of the cured
pile cap. Thus, the formwork itself must be of significant size and weight to
achieve the required rigidity, making the cost and transport of the formwork
25 considerable.
In preparation of the pile cap being poured, each of the surfaces of the
formwork must be smeared with a water immiscible material such as oil or grease
so as to ensure the cured concrete doea"’ not bond with the surface of the
formwork.
30 As an alternative to the dis-assembly of the formwork it is possible to leave
it in place and thus make the formwork a permanent fixture of the finished pile
cap. This has the advantage of not having to be concserned with the surface finish

of the pile cap, and also saves the cost of a dis-assembly of the formwork.
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STATEMENT OF | NVENTI ON Therefore, it is an object of the invention to
provide-a formwrk systemthat reduces the total construction tine of a
pile cap, at a reduced cost, as conpared 10 to the prior art. Therefore)
the invention provides for a system of ﬁer manent formwork for 3 peg ?tu' ng
of a concrete pile cap, the systemincltuding a pI urallty of formwork“Uhits,

said units having |l a gl ng nmeans wherein the | app nmeans are adapted for
i nt egr al | JOYBUES: %@F ho tﬂséé’é@f?r'?'ér'ﬁ\ﬁb‘lbﬁtatﬁ‘ﬁﬁl gue 1‘5 thyg rpayirament; thokthe on
rel ates [ I b er
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adj acent large pile aap.or mwor k syst em can be creat ed from the formmork units

col l ectively in sin stru This is distinct from
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bondi ng process, the formmrk and pile cap nay be backfilled, wth the soil
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pile cap, i concrete is extensive. By providing the
capacity ?ﬁ%“ﬁ%%rﬁgé&ﬂ%e curing of the pile cap, the present
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mat ery@l . tPfyvhAbrr.consi derable strength. It is also readily joined by
infilling the ITnterstitial spaces between the units with concrete. In this

case, the |appr’fhgrefomeaﬁsnmelyncbeptcm:iesefqnfa)sma&nof pérnnarentrfotrayworki fon the
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situation, nerel avi ng aval ng’in unit form
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In a preferred embodiment of the invention, the formwork units may be

formed from reinforced concrete memberss Concrete is an extremely cheap
material, providing considerable strength. Itiis also readily joined by infilling the

interstitial spaces between the units with concrete. In this case, the lapping

30 means may be the reinforcement of the units, with the reinforcement of adjacent
units being lapped prior to infilling, to form a single reinforced concrete structure.

~la-a more preferred embodiment, the formwork units may be formed on-

site for immediate use. Alternatively, the formwork units may be formed in a



In nore preferred enbodinent the units within the formwrk systemkit 20
may be restricted to a finite nunber of sizes. In structural design, it is
normal to incorporate within the design nmethodol ogy the use of a system of
standard di nensions. This allows the cost savings associ ated W ighfe®wRly Ng
acqui red experience and expertise betwken projects, and to elimnate
conpatibility problens within a project. Thus, in the 25 determ nati on of
t he appr@starutenvdionsnegniraheask afthe odxpeciedaisk, and drarspoaies, tovside whan

appropri {ze h been lculated for functi.pnali th ext. size up,
or "down 0eS9 CaddRiR s e ftidde of bantlEyh Brkidac i Gl RirettoR
conpat i bahd ton-dite siv@atior, ey byeh®fing dviaiaible reusdiie rbul@BPBefig mt ghiy si ze
units. In a preferred enbodi nent, the |apping neans, in addition to bonding
30 adj ackHm. fegchmewdisan ke relayvely sialb g canepared avith the mayiding of large

incorg)orsﬁbmrég%uggi#?@g%@@t of the units to also project inwards to the

space defining the pi aid reinforcenent will be incorporated wthin
t he concrete tmaspreferigdembadimeapehesunfagcies aridadifontnwalrk tumits uwhesein t he

f k t d.pile. t F E 8 z~3 b .int I
i 1 bRt ghe Khesnlmo e AR g usth e R AeRSE. BN et
during tQgsceetel AGMBBARIt sKbFEsTRhE inrQTI.t?tEdfth‘é SflT?lﬂﬂl]d@%d tth*éemleapdaygge means

may forma structural bond with the pile cap. e af orenentione
rei nf or cémited shthatithedstablishunenti easdrad créating: thealonywails sydtem kit af tbe
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| engt hs keiptigatsiityabl i shed, the formmrk systemand the pile cap may be a
conposite strycture, and king pore efficient the design by maxinzing the

use of materi A dnorggprefes Pﬂt@qi'ﬁe"b@?@mlﬁumf FERPES MY FPNHE of
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acconpanyi ng draw ngs, | ustrate possible artangements of t
i nvent i orfeatlrésrthar vasigeajenity obfstructurahelemdands aae eegidpeablire shage. Thus,

ly, .th i cularity.of th ' i i s.not.. b
Cinden Bt odtrcstittulelerieht i ale.fHi o pooravest UEBES calLRtSN on of
the i nvendfi anstr&igBtirahdl copnér BRASELIVHILE NotRNalYy, hhstraigheidhaipel alomeorsk unit

of the formwrk system Figure 2 is a perspective view of the corner
f or mwor k SHifigiet ta define anigstiinesgisshaneftheiuger of a coprerpynjt peovidess fof #lyan

. ot . . . TS . Con.
Fi oure. 4 [0S SFROGHGH NN forRpoRR/AFER oS o Seod iR the IR, o
1 and 2 show t lmenfove mpvefderedhiarsbadintené the agdtst withinetite formvedrkgsydtemskit ai ght

for rk unit 1 and,th? cgr ner fohrn/vot;;k unit 4. Each of the units have 25
pr oj i NG REESHEGMH IR adiEHUBRE" B%SIE¥ respecti ve reinforcenment 2 and

5, which is uspd dtuddaradl agsiapenit WNiddiniPoR) NREorpbhesWiglighthdinddsidn
generally resenmbles a wall) which) when assenbled as the formwrk systemit
funct i onsmeshodaiogy the si8i eladiwtamaf stardargr digrensians. 4 higatewsithg caski ng
L- shaped) (L lRol UMMRIHA WA SRIVRG SEIFRUCEIGidRET Al RSHLS iHiGREeR NaPE-
projects, and to eliminate compatibility problems within a project. Thus, in the
25 detérmination of the appropriate size for a beam, column, wall or pile caps, when
the appropriate size has been calculated for functionality, the next size up, or
down as the case may be, will be select?d for efficiency. This compatibility
permits the use of a finite number of appropriately size units.
In a preferred embodiment, the lapping means, in addition to bonding
30 adjacent formwork units, may also bond with the pile cap. By incorporating the
reinforcement of the units to also project inwards to the space defining the pile
cap, said reinforcement will be incorporated within the concrete mass. Subject to

proper surface treatment of the units, the formwork system and pile cap may then



30 unit shapes, each shape is limted to a discrete nunber of sizes. Thus,
the straight unit 1 is available in lengths of 700 mm 900 nm and 1200 nm
the corner unit 4 of equal length legs is available in 400 mm apg ge@gumal
| ength sizes being 500 nm x 600 mm and 900 mm x 1200 mm It foll ows,
however, for z s FE B ~;~3 an expanfled system or for custom sed
projects, the nunber of unit sizes can be increased to neet specific
demand. Peewndidrylintegrahanitirivirizing oravkihquet sgpaiatindaduting skdnkage shaped

noul ds) i . |y used. Typically, these nmoulds will be 5
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Figures 3 and show t he formwrk system assefbl ed in a rectangultar 15

shape, conprimizing the yee of matemialsunits 1 al ong the | onger side, two straight

uni t gnal J f units 4, and surrounding the
rein 8rc%¢@imt@f ﬁﬁ%ﬁ%%%ﬁ%ﬁﬁ units 1 and 4 are pl aced
sequential |y ilhwilhie sbapenidnstd Asttharisefblthe plesdmnafetivrlithdespect! engt h
of one unit's rei nforce,rrené{. Thus in the interstitial space 8 between the

uni ts, tHe & APCRTBRARND| ramigedwhish Blusirate passiblecaaRgements widhstiti al
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pile cap, or prior to this. Being a su stant| all 23S Vol'ufe ot con rete)
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curing whi ch Wiglre?$ iahfetpédivel iog dfehdnstbight fofnork iMitcefMREFbRNWEAI Nnot
be foll owed. Hence, well before the pile cap Is capable of resisting | oads

as smal | 9¥$®Msoi| | oading from backfilling the formwrk system has
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are adapt gebseft invBh&@m.al |y bonding with adjacent formwrk units. 2. A

permanent formawork system according to claiml1l, wherein the formwrk units
are formed frofiguee Afie Aceastionview feA & thafgmwerksystear offviguesdst em
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Be rmwr K System
accor di ngstraigbt fommevdrkaumit 2 ardethe ootnee fHmwark nitidi Enchr of fher orits have

fc Oy ARt TRk LHOMLLNE LS 000 5% relor S RrS Thal £1THEK X
is used to bond adjacent units together. The straight unit 1 generally resembles a
wall, which, when assembled as the formwork system it functions as. in
combination with the corner unit 4, generallyz"being L‘-shaped, the formwork units
can be selected to form any rectilinear shape. In addition to the finite number of

30 unit shapes, each shape is limited to a discrete number of sizes. Thus, the
straight unit 1 is available in lengths of 700 mm, 900 mm and 1200 mm, the
corner unit 4 of equal length legs is available in 400 mm, and unequal length
sizes being 500 mm x 600 mm and 900 mm x 1200 mm. It follows, however, for



clainms wherein the formmrk systemincludes a kit of parts consisting of
different types of formwrk units. 6. The permanent formwrk system
according to claim5 wherein the types of units vary by a fini

shapes. 7. The permanent formwork systgm according to claim®6 Wrer

units are 'either straight or corner unhits. 8. The permanent f or mnor k
system accor di

erein units vary by a
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15 shape, comprising ﬁve straight units 1 along the longer side, two straight units
along the shorter side, and four corner units 4, and surrounding the reinforcement
9 of the pile cap. The formwork units 1 and 4 are placed sequentially in the shape
desired, spaced by a distance equal to the length of one unit's reinforcement.
Thus in the interstitial space 8 between the units, the reinforcement is lapped for
20 its full length. The interstitial space is then infilled with concrete, either at the time
of pouring the pile cap, or prior to this. Being a substantially less volume of
concrete, as compared to the pile cap, the interstitial concrete will cure at a much
faster rate Also, as the interstitial concrete need only be functional for a short
period, up to the curing of the pile cap, normal concerns for rapid curing which will
25 affect the long term quality of the concrete need not be followed. Hence, well
before the pile cap is capable of resisting loads as small as a soil loading from
backfilling, the formwork system has achieved sufficient strength to protect the

pile cap from damage, and thus speed the cehstruction process.



dYNC 100 100 100¢ =10%0& () -y83" 10%0& () - 63" 10%0& () -| @$10%0& () - 3
10908 ()-c dEYNC F

$10%1& () - GLO%I& () -f"10%m& ()-! 10%& ()- $10%r& ()-10%& ()- Z q & dEYNC
Y10%r&: () - 9y 10%T& () - ! 10%T& () - Z10%m& () - 10%m& () - ! 10%r&: () - 0Bt3aBYNg3Hos
"10%8 ()-3! "10%& ()-f GLO%IN® ()-!~@B10%& ()- "10%& ()- S

" 10%1& ().- 2 o () -! k+s$10%me& ()-Y) "10%& ()- YY( "10%& ()-
&FlO%r&'( %ﬁéﬁmg?@&%%ﬁ%ﬁ%@M@% F)QLQJ.Q_WG%(h)&' ()-,(5$10%7&' 8 3
"10%r& ()-LO "10%r& ()-!1L0 " 10%EE& ()-<~gEC 10mm ! " 10%& ()- |

y10%&' ()-L4" 10%&' ()-$Y, 10%&' ()-, 10%&' ()- 10nm 10mMmPdEEC 10nm " 10%&' () - @
"100& ()-IF10% peranent fordweati Gyatem for theoedsting- dfvaBBGcrete pile cap, the

“Tove () e IR0 5 Papibesl i citiventd uts beviseeping means
* 0% () FoRhd ot LAMANE) ale "SHBH Yor iMEokATHARIRS (itsdqiid) - 10

2
10 10F83"10%& ()-!a 0$10%& ()-n1~0$10/KK&'c())-rr$ dE{\ =" 10mm 3s- 109%& () -
"109& () fermwonigunils. s

2. A permanent formwork system according to claim 1, wherein the formwork

units are formed from reinforced concrete.

3. A permanent formwork system according to claims 1 and 2 wherein the

formwork units are formed on a construction site encompassing the pile cap.
4. A permanent formwork system according to claims 1 and 2 wherein the
formwork units are formed in a factory environment remote from the pile cap.

5. The permanent formwork system according to any one of the preceding

claims wherein the formwork system includes a kit of parts consisting of different
types of formwork units.

6. The permanent formwork system according to claim 5 wherein the types of

units vary by a finite number of shapes.

7. The permanent formwork system according to claim 6 wherein the units
are 'either straight or corner units.

8. The permanent formwork system according to claim 5, 6 and 7 wherein the
types of units vary by a finite number of sizes.

9. The permanent formwork system according to any one of the preceding
claims wherein the lapping means further bonds with the pile cap.
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