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WO 2005/ 091176 PCT/ AU2005/ 000404 1 Method and system
for scheduling reinforcing bars for use in reinforced
w@e@dogtize The present invention rel ates gener BACT/XUL@S5/000404
the scheduling of reinforcithg bars for use in
rei nforced products, and in particular to the
Meathodrahtd ®ystémofor scheduling feinfarcing bass fordesée ik eeinforced
during scheduling of thepfaiudtercing bars. The present
invention is suitable for use in the scheduling of
reinforcing steel bars for use reinforced concrete

IOr'PI%JPFé?sen@ﬁTﬂ/drﬁlowrblatwgé@ér\aﬁv tethe schatkdingyi dfgetnfercing bars
invention in relation to that a{)llcatlon It is to

for use inppindericet crrodyaievand in marticuiar onthenaytgmationyefone or more
actl\)étLq'geg.@ﬁfahgk&? edttnrheq i%éheae ¢C§’¢]£I%Fer;én f%‘)ﬁ':ﬁeg%}g The present

invegﬁt{?ﬁﬁ@tsaitablebﬁr&uib lmtth@rscheddlmg ofireinfbreergy steel bars for use
et er m ni t he shape, nsi ons, .quant i nd, . P
reinfg e wgpcr%ﬁ% Q0BT Ad 1t Wk D caN(EIANE descbe: tbe invention in

relatfo(?{‘%rtf\%\?ar?élr M hslt id Bfbe %Bﬁfg&étae Sthat HERNERfON is not

I mensi onal rm of t he concrete
limited taose irethad abplicatminndnlyced. A draftsman t hen
determ nes the desired placenment of primary 15
reinforcing steel bars and distribution steel bars
t hTleel gebetiulite of etesl diars Sor tine veieforcemant of dancestei slabs and
desi gn crlt?rla for the concrete atructure and

othep prodiiGiy INYvefidpIREMINIRG dNe 8BS TIMRN R HitoRNd peacing
of st%%?ﬁérsrtﬁbf‘éfér Ga&WtPA éﬁfoP@eSc@ﬁf?rEte BRIdRICHY. M8 sdHeRuling process

quantity and di mensions of the different
comnmmfeerwuthgtlmt mrlee dimengiorzal fare oédber eencrete structure to be
er for ei nfor

R

relnfg?élﬁg isfoct H26E 8hE cﬁétﬁbﬁtld)ﬁ’ stedlibaid 1hroBghalt ther esieeste structure
nd Utilises approximtely 60% of total scheduling

in aoesuiarmes with tdgsiigral critedasiarudhe oeprpﬁreieecﬁtwctw&c@r@f building

st O AR DR PR L HBe R PRg o h b

dete’i"f‘hirfédc QRE IshiaPes HuHATityT &% dimedSions oPisé rdiftdrenn r@nmrang steel
is altered, the schedul i ng 8rocess rrust be repeated s
bars: that arerirmikchateyiabiiated serthal anjosder ok h%ﬁﬁméorﬁmesteel bars

can Bgedﬁaégaoqle to inmprove the efficiency of reinforcing bar

The scheduling of reinforcing bars in concrete slabs is a highly manual
process, and utilises approximately 60% of total scheduling resources in typical
construction projects. Much of the scheduling process is repetitive and time
consuming. Moreover, each time the design of one or more concrete structures in
a construction project is altered, the scheduling process must be repeated so that

much scheduling effort is lost.

Attempts have been made to improve the efficiency of reinforcing bar
scheduling by the use of software tools. One existing software tool enables
engineering drawings to be prepared in which the three dimensional form of
concrete structures is shown. A draftsman can electronically position reinforcing

steel bars within the electronic representations of the concrete structures



10

15

20

25

schedul ing by the use of software tools. One existing

software tool enables engineering drawings to be
w@e@payyds i n which the three dinmensional formBET/8302005/000404

concrete structures is show? A draftsman can

el ectronically position reinforcing steel bars within
genemeélbydhemfwvafeﬁﬁélsewmn eash meinfd'reingos'teebbar is electronically

str ctur 5/091178 PCI/ AU2005/ 00040
dravifa 156, SolFRE | RET 36F0HEY G GORES SarREied dinpRsiens ot the
reinfir€ifY H8¢1 bar igloegér ®at ealsh v afl fréWfGrcH@ebé@fﬁs)@r |ﬁ th@"demgn of
records the shape and specified di nensi ons of
the rr@mﬂ@r@e& @gngrteé@stm’curen cendde wgeaeratedi Sihist auch a system

mof A8 956 Q4cR0ET, UF°E, bR e, 88 1
nevérméleﬁss fierpiosns réddre ﬂ\lecécﬁtv@/re%ol&o%mé.eﬁi 8ling the entirety

manual schedul i ng process, nevert hel ess
of thenpehsduling RIREesS qhsgoftwes@p!a/vafee ypisally texpgasiyseand not in
e t
widdbFod ESPNEROVER, ¥risfita SPWAES SN 08 oBGRERo ¥ B8ed when
all o‘f\ﬁt}mbsstﬂpsadvmlsed |Wlﬂleemdulmg|@‘trenﬂo@‘fg steets basl sregs@formed
abl e ﬁ] d when all of the steps involved
on th%s ﬁ\é/aﬁ‘% Yesrel nforcing steels bars are
perfornmed 10 on the software tools thenselves. It
woul d tgfrefore be desirable to provide a nethod and

syKt vy §Eﬁ#%r@ulh%giqsgahbort@|ﬂ@vaféﬁsafmeth@e gnd system of
ey Ne d S r
sch%ofdhﬁéréé? or a% gin%e%ﬁ\%\%ﬂfo?égd E’ffrodec\ftg ﬂfeﬂeaﬁ%ﬂ%rate or
ovencetrieooise of tnone dﬁsﬂad&batages afdmbmbeb(me‘dullpg eystémsaand methods.
met hod and system of scheduling 15 reinforcing bars
for use inreinforced products that inprove the

ef ftlmwd@ls@ibet desiratid ed rovide s eoethed adid éyﬂem of schedullng
ati bl efﬂf or exi stl n schedul i ng operations.

relnfOFgIRg {Barsi A USB AR rRUWRIEEd GITORHE!S éwpmvepm@veﬁ@@rw of the
SHSUHATTASSEoHId o6 Shmging o) RASSIG BRI

steps of: 20 storing default reinforced product

gﬁ?@fﬁeﬂ%sl ' ngdé?gh? Qsc‘g:?ect'& thd P ARARH an automated

t ca one or nore rein orc

metlmcbdﬂst:hmwmgr eirdording tacs forauseTivr reinfercdd pretlichy, ale dhethod
using the stored reinforced product

'”CILEH?%%PESQ d detected reinforced

storing default reinforced product parameters in a database;

in a database engine, automatically detecting one or more reinforced

product properties from one or more reinforced product drawings; and

using the stored reinforced product parameters and detected reinforced

product properties to generate reinforcing bar scheduling data.

The reinforced products may be reinforced concrete products, including any
one or more of a concrete slab, beam, column, wall, stair, tilt panel, coupler, top

hat, bar chair and laser bar.
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product properties to generate reinforcing bar
schedul i ng data. 25 The reinforced products may be
wo ejonooriced concrete products, including any BCIEATUR005/000404
nmore of a concrete slab, bedm colum, wall, stair,
tilt panel, coupler, top hat, bar chair and | aser
bafrheve:momﬂco@mmtm/pawmomaqomm Ezan?hene or more of the
rod i.ncl ud

outip, §f e FraRorgiraBlel the Sefbo e seliiaat oroguel and any

pen&itéiists Of theNeirfeicBlPré@dctpr oduct and any penetrations
of the reinforced product. The reinforced product

properties may include any steps in one of nore

SUTﬁéCr%lﬂBrdéae F(fdd&f Vr&i5etins ‘Hé‘ﬂmclb&? eHﬂ/ gﬁé&gg‘i one of more

vi si bl e and h|d en steps in th rein
surfaeg: of dhafreirferedr prpgeict, gnolpding asy masiblienahdi dndden(steps in the

ing one or nore of the reinforcing bars.
remﬁ%&&gﬁgﬁbig the text may characterise the dinensions
reinforcing bars and/or the spacing between
re forcing bars The r.ei nforci bar di nS|on$
ey e el eap shied afonpities dnak i Qﬂde Teehgbarasiansing one or
mor808f tthen réihfditifga bary e Foff exdiRpleei HeOtERd nﬁ‘éfdéfﬁér
rei nforced rodgct properties na |nclude aaggﬁse the
dimenions ohtsirfording baes ard/of ﬂ’r&:ﬁsmﬁg:lm@betwér&rereﬂaﬁonﬂng beos
product properties may include the extent of one or
nore 15 ranges of the reinforcing bars. The
r eThe oebifargingbar rtﬁmeins'mlnsdmapr inchudg ary rdner or myodeao® shape,

cond r, rein ci ng bar
Iengg? $|p83l 'iOB‘ﬁN'g?'éé\ lay&t %ﬁkglrﬁ r@@é pﬁ?@%‘gct properties
may i nclude data characterising the secondary
reipforcin ars O The reinforced product properties
?H? RRINTRY eg Wérpgoaﬁ@ﬁé BAK MGG e shapePhpRe R more of
then@ﬂﬁémﬁ%ﬁbbﬂp The reinforced product properties may
include the gradient of one or nore portions of the

rei nforced product.
The reinforced product properties may include the extent of one or more

ranges of the reinforcing bars.

The reinforcing bars may include primary reinforcing bars and/or secondary

reinforcing bars, such as distribution steel.

The reinforced product properties may include data characterising the

secondary reinforcing bars.

The reinforced product properties may include positions where one or more

reinforcing bars overlap.

The reinforced product properties may include the gradient of one or more

portions of the reinforced product.

The default reinforced product parameters may include the bottom and/or

top cover of the reinforced product.
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The default reinforced product paraneters may include
the bottom and/or 25 top cover of the reinforced
w@e@doetize WO 2005/ 091176 PCT/ AU2005/ 000404 4 AEEAU2005/000404
default reinforced product Parameters may include bar
overlap lengths. The default reinforced product
paf & Wt redyforcenl proeludeparameters maliapelade dadbwuerlap lengths.
di mensi ons. The nethod may further- i ncl ude the step
of : 5 selecting one or nore zones within the one or
noT be rdeifadlb reinfbreed puoduct graaaineter's troay dmclyde default bar shapes
[eidnforci ng bar schedul i ng. Each zone may correspond
and;0f AUBERSIGNS y constructed portion of the reinforced
product, for exanple a separately poured section of a
reinforced concrete product. 10 The nmet hod nay
fujerﬁé‘?etﬁﬁgIm@éﬁtrﬁ@ré dudeythe gtepptyi spl ay t erm nal ,
di splaying the reinforcing bar scheduling data. The
met hod may further include the step of: rationalising
t heeleeling ONsi AG rpaies zpes yyhin {he Heng @rnnere éainforced “product
The. fi j i.si ng the reinforcing
drav@gggwngérr}/ ﬁgpﬁdé%?gggggFgéﬁgﬁidél nf orci ng bars havi ng
di mensions within a predefined tol erance; and

B e T

reinfoheedp pesdndt, ifor exdaneyle pa osésarataly Spalitelli sédtiorA @Y adlCRinforced
over existing 20 scheduling products by enabling the
congseteaRf@dieh of reinforcement schedule data from
exsiting draw ngs, such as electronic CAD files
i ed by custoners, scanni ng existing line

| b
agj'gge nmhoﬂgnamwr&\%mﬁlm%e heorter$Sf concrete |ines,

section bars, bar ranges and text |abels are
identified to create duplicate dynam c details WO
2085 dspiaysteruinalgdisplaymgdhe 4einforcing bar scheduling data.

The method may further include the step of:
rationalising the reinforcing bars for use in the reinforced products.
The step of rationalising the reinforcing bars may include:

selecting reinforcing bars héving dimensions within a predefined tolerance;
and

re-labelling the selected reinforcing bars within the same dimensions on the

reinforced product drawings.

The present invention provides a significant advance over existing
scheduling products by enabling the production of reinforcement schedule data
from exsiting drawings, such as electronic CAD files supplied by customers, by
scanning existing line work. During the scanning process, concrete lines, section

bars, bar ranges and text labels are identified to create duplicate dynamic details
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for the creation of marking plans along with other
schedul e data that is produced froma conbination of
W@ e@sndngs exi sting el ement data while al so f ol POWATIZN08/000404
set of wuser defined rul es. 9Anot her aspect of the
i nvention provides an automated systemfor 5
for the leeatidmgf meirkihg rpdams) alwangswitl otheres¢hedude déta thed is produced
roducts,,. the, system i ncl.udi ng: tabase for, storin
fromb SR s BHett sitan Se aRGa 58 fafBgd set of
useredSined fufds. automati cal |y detecting one or nore
reinforced product properties fromone or nore
rei nforced product drawi ngs, wherein database engi ne
USERofeR 8598& of ety qgfi@rﬁio‘i’f PreGideBabAMRRS Baflf system for
detected 10 reinforced product properties to generate
schackilinf seinforgingavars doedss imrpinfatced pretiuaisotheesysismeancluding:
the invention provides a conputer program el enent for
use in an automated system for scheduling reinforcing
baa glatabaseder storingaleffult ceidfopcatipctdsict pamnoebeps) teand
program el ement including a series of instructions
for causing a database engine to: 15 autonmatically
des egatabage ogngine efor eambaratied!lyp rdetacting larea o emiosé | 1@nforced
from one or nore reinforced product draw ngs; and use
produsk RrEPRFSS: dPMHr 0RRICPT TRPEEEEYQICEH o PERAYGH drawings, wherein

datagggggﬁyne %sdm§%i&ed {)e%fﬁfﬁdé gg?%cg%‘égggg@%géhaeéeteaed

ate reintorcing bar s
reinfootdbpiodgctiproperies ongereratesrainforaimg bdesetidduling data.
various features of the 20 invention. To facilitate
and understand the invention reference is nade in the
de¥et apdihen aspethef thecimwpation pgovddesvangsmphier rogram element
met hod and syst eén of the _ sch dH'F rei nforcgin bar? .
for pge s@ni auiamaiedr s¥stept Jatghedyling | redferging harsafor use in

reinBF &I e’ peducRTogd rfﬁft‘ﬁputbffl ‘)l%gtré’mbeelém%f Sih@%iﬂd“a% 5Bfes of

i nvention I's however not mted to the preferre
instrectans foecausingid datebaae @mgine tohe drawi ngs. 25 In the

drawi ngs: WO 2005/ 091176 PCT/ AU2005/ 000404 6 Figure 1

is a schematic diagramillustrating one enbodi nent of

a astpsiativallprdeiedtednt iorgmoee neimfoiced predsict charexteristics from

reinforc_egrj rqducts i .
one or more rein or%eg proctiuct cPraWIngs; and

use the reinforced product parameters stored in a database, and detected

reinforced product properties, to generate reinforcing bar scheduling data.

The following description refers in more detail the various features of the
invention. To facilitate and understand the invention reference is made in the
description to the accompanying drawings where the method and system of the
schedule reinforcing bars for use in reinforced products is illustrated in a preferred
embodiment. It is to be understood that the invention is however not limited to the

preferred embodiment as illustrated in the drawings.

In the drawings:



10

15

20

25

accordance with the present invention; Figures 2 to 15

are exenplary engineering drawings illustrating 5
wo 200502976 ei nf or ced product characteristics reedI/Ay2a005000404

dat abase engine formng pabt of the systemof Figure

1; Figures 16 to 21 are exenpl ary engi neering draw ngs

showi ngFlgare 1mis lai agh@hatlxs diegror nﬁm;trlayng hened etvddmaiment of a

engl e for part .o s em of ur
systey Pes sonqigh rsmor%%aﬁy %rndﬂsr?eépl %@Irﬁqraﬁﬂnaéoducts in
acoRANbE Vit HRDroBaTiRVER@DY the database engi ne

ormng part ‘of the system of Figure 1 in the

recogni tion and scheduling of distribution steel;

Fi guresg 5e g O

show ng @t@%? gtgr orﬁeﬁéé%hﬁ{w ngtggﬁ‘%%r”hg dFHvﬁWbs‘ fustrating
variéus melng:)rpadtprodud:thehmsteelstlosﬁ réad unette |databbt'sebengﬁhe forming

r rational jsation; Figures 27 to 29 are exenplary

pa”@%éh‘?lélé?tﬁﬂbo‘{jﬁ'gwg@s showi ng steps perfornmed by the

dat abase engine form ng part of the system of Figure 1

in prow di ng ar insertion functjon Vﬁgur es 30 and

33 are g@iﬁf@e‘?’f%&é%ﬁpﬁtﬁ@egﬁg rayingsyshowing bar
margig@g%tleés r;férfgrﬁfeﬁegy Qﬁ@%‘é@ébé’ﬁ ?HSm%rt%rM%?gd R?Vt $te system of

e engi ne f part o the systemof Fig
Figute 1Fi gures 34 and 35 are exerrpl ary engi neering
drawi ngs showi ng separate zones of an engi neering
drawi ng separately schedul ed by the database engine
form ngthﬁures ap toI areseamplarFeggineeting 2sawirgsrshovdig steps

per] SRR oA LS AP 1 e
. E 05/ 091176
reco@e?%%é?@é%tﬂbg df%ﬁ%‘?ﬁ"es f%p 2 43 are exenplary

engi neering draw ngs illustrative of the scheduling

of rein SSAr d
o ot na FRfeS B eFRS 8 éf;%g%kgptdgr& 8hglaafing Walihgs showing
steps performed by the database engine forming part of the system of Figure 1 in

bundle bar rationalisation;

Figures 27 to 29 are exemplary engineering drawings showing steps
performed by the database engine forming part of the system of Figure 1 in

providing a bar insertion function;

Figures 30 and 33 are exemplary engineering drawings showing
default reinforced product parameters used by the database engine forming part of

the system of Figure 1;

Figures 34 and 35 are exemplary engineering drawings showing
separate zones of an engineering drawing separately scheduled by the database

engine forming part of the system of Figure 1;

Figures 36 to 38 are exemplary displays showing reinforcing bar lists
scheduled by the database engine forming part of the system of Figure 1,
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Figure 44 is a flow chart showi ng steps perforned by
the systemof 5 Figure 1 during the scheduling of
WO edosPoricé ng bars for use in_reinforced producPGI/AL2005/000404
accordance with one enbodi nént of the present
invention; and Figures 45 to 49 are exenpl ary screen
di spl ayElguresé@t w43 @ra exegplaguengigespieg airawmg@fllluﬁeatlve of

for, sc dulln rei nfar a Referri
the S fhecer By S8chSialiegui P A3leass i StrdRY part of
the dystemhsrdubieany ei nforcing bars for use in reinforced
products. "The system 10 includes a draw ng scanner 11

for scanning engi neering drawi ngs of concrete products

and t hﬁﬁ“‘"‘é efadRdy mb@cmgh@wgest@fagrp”@fbrﬁ{ea%y B System of

hin t fose concrete pro uct s. Tesstemas
Flguradl during thalacheshiiog eigeinéorcmgf bﬂrso‘et see imgeintar¢ediproducts in

acccﬁhgﬁﬁé&@ %ﬁ@’%?m%ﬁﬁégé n%fﬁh%%’g%%rﬁﬁ '8{/\; ﬁrand t1Er5]es canner

11. The dat abase engi ne 12 accesses an electronlc
dramﬁng datagg 3 and a Paraneter t abase

el ect r ohiQUT?E 35 e DplEh SC e isHAVE Prasaqienge™s user

durlﬁ% GBBPéiloWofttH@ S%@M fSSscheainey remfo'rénq:@ia'ﬂé ained in
e electronic “draw ngs database 13 par aneters

dat abase 14 nmmi ntains various paraneters

Ch%%@@' abRYtd hﬁggﬁa’ Af gr&red i€ Lpehet gepgpgwgbs system 10 for

depicted”in the 207draw ngs mai ntai ne
scheduiogrreiriforoihgbarsgior dae ab asioforGed Phedutis.abies eystani h@ includes
uses the stare anet e ned in

a drjaf S 41 s 68 MRS ARIREbE el EitreRaiducts and

the MtERMEd PRERRREN 6 rdiffol@ItE ERIck bafs WitHi§ itRGsd@bncrete products.
schedul ing data. A report of the scheduling data may

Thelsystpm alen inglusiest hdatabasaisnginechyiferedatectingl varous pepperties of

the [ fioReed viodaa RO e 50 B Wi B "Rty 36 yaving

scarifer KRYDeRddtdbascasnyine UEE adfessbBears @ladaite drwvmgs Yatabase
acts to "read" existi n%T engi neering draw ngs an

13 ami:agqﬁrgme\t@rﬁu driabps® Jér Aneslestropis Wma%h@f the electronic
dravﬁﬁgg Hdb %h@fd}fa% Q@éﬁner“??q?' Ma rﬁ%q%e”w ﬁ{eeelectronlc
570 i ng

ucts he pur schedu
dravﬁﬁgslr awtaﬂmem% beTlpr o‘pacmﬂetens t hlatatt&a:sebasce emajntainsl 2various
parq%éétg% be| ”lg scaggepelrk]%r(\;/g()j 20%%%4&%1%)@@&3 depicted in the
drawings malntalned in the electronic drawings database 13. The database engine
uses the stored product parameters maintained in the parameters database 14
and the detected reinforced product properties to generate reinforcing bar
scheduling data. A report of the scheduling data may be generated by the
database engine 12 and printed at the printer 15. Manual intervention by an
operator with the database engine 12 is provided by the display 16, keyboard 17

and mouse 18.

The database engine 12 acts to “read” existing engineering drawings and
recognise various properties of reinforced concrete products and reinforcing bars
used in the concrete products for the purposes of scheduling. The existing
drawings may be provided to the database engine 12 either by being scanned by
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the drawi ng scanner 11, or by being provided to the
dat abase engine 12 in electronic format. Typically,
wa b@sedacs roni ¢ drawi ngs may be provided in a POIYATR005/000404
AN format conpatible with mBst conmon applications,
for exanple Aut oCAD systens. Draw ngs in other
the fdoawimgs sesengrendy @Irlbryaidnﬂg tppotided olov g ethtalbase engine 12 in

eleclPric o BRI YR 41 SIRRHBEIC FAIGS Hiep §rovdan 19w or
dfx'fBrrﬁéfj%b J%n%% 'Mﬁe%e’tf&' &Shiphi spsmneﬁ@r 2] eQéﬁ\‘ﬁﬂé‘%utoCAD

st or Int ectroni ¢ draw ngs dat abase
systam$ suﬁke\qm@st inisethiey fdnmatsjaarab@@eemm radble 2to 'Bee converted

Veoloisalion Sesbdicticrs Al i BaCodrianet i dw@v'ﬂ% e goanned
by tIﬁ’éF?1 G%Wlh@ é%"aﬂﬁgf Ll Qﬁ ord&MotdegiversH él%%frbﬂﬁl: ef rLFﬁdrawmg for

e rel nforced product properties includ I ne
storage dh thec eleotesnic dravingst databasead 3t and sﬁd;ﬁ@q@tent tuse by the
| a its tent and any penetrations 21, as seen in
dat%aﬁﬁré]gf'e %‘e dat abase engine is al so adapt ed to
address any shaped outli ne i ncI udi ng circul ar,
ul.ar ns_ of

I Lj h . .
" ThE ofifGorssSaRe 78: fr ReBRd, R cede BRORBR: rSNgFE and
recdg‘ﬁ?deuqae MirshéY ®f Skireed g?@dlhﬁtgdsmp‘étrﬁé@ frdd tHe Vér@lﬁeerlng

the concrete product. ure 4 shows a side view of
draWIth cohe rretréoGCddwoducippmevtmmr@mmthmomhgar%o 8f ai rmoncrete

prodish ke Séf%bgpif‘tﬁ?é ROl AT S Bndrairts 2P'48 seen

in FRyfeiré e Tﬁ‘ieeééﬂ’abalsé g tsgal@beadame@@é @it QNY tsheped outline
at abase engine 12 via a scanning process involving

lnC'@"&:FH@W% intigal.rangWar aheokinalieons O sbergpafs ﬁ@en in Figure
3, tHePle Zl‘ﬁ?)?ce‘?in&otdﬂe{ pr RS bisGSncldge F\{fﬁ@%ééé&;gsy 2? Le@\ef Mden steps

o't I gence tered and nani
23 idalieba ot thagoneret@ prbiatt. Figure ad shows rausioer vietv off theetoncrete

and changeabl e parapeters, including ] bI es, _def
Prociied Pt YIEWGENOWh i iwr?&mm%ﬁﬁ%gﬁo §W%@8§6}%‘5ﬁn step

23 #gr,l,%,@t azi‘teﬁtesultant 25 out put for a workabl e,
ctual ,” 'nuneri cal and actual representation of

re| nforC| ng bar data. The properties may include

‘fﬁgt Biqk); rrlge%g%sf Rlieiht OB JE&% of ré?P%rch{/ Seleg{%hlgedrawing are

jeC eristics su as Sl ze,
colleste@ by thecadtabase @ndiree 18t\ad @ scdnrang cpiupeests invobingaslectronic

exa&?n%%loendano egtlréc’c?tltg)lneof grrawallng\;/ % }Je%ts? g%g tﬁgirtprrgger%és.f aflhseec';aptured
drawing intelligence is filtered and manipulated by the database engine 12 which
contains a number of preset and changeable parameters, including tables,
defaults and settings. This in turn calculates, formulates and generates a resultant
output for a workable, factual, numerical and actual representation of reinforcing

bar data.

The propertieé may include named attributes of an object. Properties
define object characteristics such as size, colour, and screen location, or the state
of an object, such as enabled or disabled or a value such as true or false. An
object represents an element of the application, such as a drawing, a cell, a line, a

chart, a form, a report or a worksheet.
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30 object represents an el enent of the application,
such as a drawing, a cell, aline, a chart, a form a
WO 2@sne1106 a wor ksheet. WO 2005/ 091176 PCT/AU2005/000404
PCT/ AU2005/ 000404 9 ExtracPed data maintains a
dynamc link with the CAD el ements within the CAD
f i Extracted ptad@ evaintiinsial dyrsenici limswith dihe 24D sdempnts within the
.t hi n the dat abase.  .Dat nd CAD el.eoepts can be
cahis o bitiec A SaRen daftr e st T e 95E5aSE. Data and
CAD éRridfls kan b@%@@@ﬁlé‘teﬂ v@é'@i@)ntéﬁaé@(inéluﬁﬂqegw %ot limited to
d Da D ally

W ndow. ta and el ements will 5 dynam c

Autosifsla Jer esampti)fansier snSchadslenidedowhDatahael IGARekeroants will

ayndipigdly eyl G S BRATER Bty e Tt SBEURR wingoy aows
furthex refsdraenidairpuar glterhid g dgrodpid amfd aeletiodr wbrkabiligy.uTte CAD
The schedul e wi ndow al so allows this resultant output

file gnek extraated Aatapatsestorgd isra ibranyfarfulked UsBck into the
draw ng to change, mani pul ate or update the 10
existing first gathered i nformation. Another

r eThe cchedulsr vingaw @lsp @llewsr s gesuient wutpuleindernationeto be

aLn [ char [ SN f ot
aerBA%HAF ey’ S e L ABHTGG T, e or Ut e
existi@figt gatiered inferrdatiensi ons of reinforcing bars and/ or
t he spacing between reinforcing bars. An exanple is

shown in Figure 5 where the text "NL6@O00" 15
I nl_ﬂhéﬁlb??eﬁ‘lftﬁce@@rdd&bt%roﬁe@yfﬁécﬁf%rﬁé‘& Bpasé datefase engine 12

~ reinforcing bars 24 to be used t r_ou%hout the extent
is text charaaieristioghonet er praserftthe Aigdifaening bangp| koroexaraprle, the text

C | Si 00 re. j [ [
ey GRSk IR ABRs R T St LB B ff 138 BRERS etweon
reinfoR@hg erirs NAndexarple: s sisown tinbiFigua$ 5, avisebi the texe “N16@200"
. . dianmeter and spacing of bars as an alternative to the
indigaies the Andividuak diangter %‘ﬂe%%ﬁ‘ﬁ'w % edyieneingn bges 24 to be used
" - SHEa N~ kEl LA thi a
rro MR, e85 2 oMo G P ool UGB BRI o 281 to
charpcterisirat ena sremuoirerafi the kedmfoooing hare g isheam g Figure 6, which

.. drawing, and the spegifications d,spacjn those

lusiraigRnaien A5 cpainbesPl FaKlncuashs 1ds Npmelfirdne dismeter and

spa@h%@??éf@%é SnigteMdthviedb the nidte dorhen4Extuf¥ ¢6p@isentation such
exanpl e of text on an engi neering draw ngs t hat

as “Nhe@RIErillustaten én FigurerS. tortbiscéxarhigler enrglphaniurgetiacharacter

is Io'pét)g{dl é#fstléa?ltyeﬁjro&#naﬁbgéjrré:‘lnf70'rci|nB tge\hrI 6h {:HeggFISiheEelri% rdsrglwing, and

the specifications and spacing of those reinforcing bars are then associated with

the alphanumeric identifier in the table 26.

Another example of text on an engineering drawings that characterises one
or more of the reinforcing bars is illustrated in Figure 7. In this Figure, a first text
block 27 is located physically proximate a first bar 28 to indicate the dimensions
and spacing of a first group of reinforcing bars in the concrete object. However, an
second text block 29 indicates that all other bars in the engineering drawing are to

have a different spacing.
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bl ock 27 is | ocated physically proximate a first bar

28 to indicate the dinensions and spacing of a first
w@e@apoafe rei nforcing bars in the concrete objBCI/AU2005/000404

However, an second text blWtk 29 indicates that all

other bars in the engi neering drawing are to have a

di Therremﬁomdcpmgucm(ﬂmﬁes{)%mim bxUbe0daBbegeLngine 12

aso e bELHEgHRE O sRoch ord 68 "ol B % Bghifary L
sha[SBH sapéot ARt dtRlight %gaﬁ’diLssha‘ﬁiédW aréé.uhstrété@ﬁﬁohgure 8.

cut straight bar 31 and shaped are
The|eb>1temt ofivad mmmrguaeges of the reinfersingbansds @nothyrereinforced

prodyZD ity baBelsH Bl e Bt ahdnd 4 088 shRyfiid Higleo, the

exteif of BAYR biap r%@llﬁlnﬁica&&? byeatt gnowetl IRRCES prsjet@diy froh either
indicated by an arrowed |ine 33 projectin from el t her

sidesofda depictioneg# Qfi dmeipreindabare i trtchlagk % is positigped on the

S
arevflod o3, B ASRIETE 5P tué o, SL oM T BaF dlefiter and
spadingl TE@arrdwed The 38 idumtifles ithe e’3<$emtd@mbo\feregetfbe each specific
extent or coverage for each specific 10 bar, and where

bar,jand yvhese gt ista kel HaresuBreueheyiethe sigbi in its shesific fayer and

dlreét er and direction. Recognition of m ssing secondary
rel nforC| ng bars, referred to as distribution steel,
i s anot her relnforced product property recognised by

 Ror AR TRy Spophods] MR el ey o

diStﬁkﬂJtl@ﬁorStEEdl d@ngmﬁher nrem‘urziegdcpﬂeth pmpeny recognlsed by the
correspondi ng bars in an adjacent |ayer to ensur

datapgperengine 1I£I@Sfriuﬁpﬁc%e%@nrqq‘r'§egow getan ?Eeebé?ui@tﬂs in one
oyof 3 B eIbEL oBekle St MAL ioR o CofEsgindg bar in ar
adjacennibyectongnduaesheraydre avp heddrivsplacewenen thenemereteais poured.

i nternmedi ate zone 38, onI sh 0 | a er of .bars
AS SE88 BnEIGER 10 QWa, RIS, 362805 SEihe (SBfyyGed cppergtgproduct
S i &ye g t I
incl R B> BP9 i’foa%ﬁ%‘é@ﬁ%d%?i? e Tbppiricer BYeF. Hlawever, an
intersastiatel zoneeglionbushawhene fayerddarsonliae engihneerisg drawing. As

seelélg'} for ng @{ ga%agé%%%me' 53 rE&S é)rﬁgé ﬁ% IL?‘XSStilt]ge layer of bars in

the zone 38 and determines that distribution steel is required to be inserted in that

zone 38,

The reinforced product properties recognised by the database engine 12
also includes positions where one or more reinforcing bars overlap. To make
allowance for the various bar lap length requirements required by the diameter of
the reinforcing bars. For example, a lapped length requirement for an N16 bar is
traditionally 600mm, whilst that of an N20 bar is 800mm. However, in situations
where an N16 bar laps that of an N20 bar, the lap length requirement reverts to
the smaller length of 600mm. The detection of bar lapping positions between bars
39, 40 and 41 is shown in Figure 12.
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al so includes positions where one or nore reinforcing

bars overlap. To make 25 allowance for the various
whanshgy7é engt h requi renents reqU| red by the dpErBU2005/000404

of the reinforcing bars. Fotlexanple, a |apped |ength

requi renent for an N16 bar is traditionally 600mm

whin e ehgtne@‘nngndmmgmrthbsdemmnns eboeggapping bars in a plan

viev] b4 FeinaTEag ROV GRS e SR BRE VaYEis sorl- e DpRioeei TS example
of themerida Mf‘l669:§)rmap5h@; gRd Gtétéﬁd“ erfa Q@tﬁﬁﬂébogla'w namely in a slab

pOSItIOI’]S bet ween bars IS shown in

wher de dirsbamngi? 6tst @ the aedg@T pﬁm(wﬂm«)@sezthe lddgen cover), the

secqtP bAF LA R W58 ot BRoRER st BRSNSt St BREHend o the
sec@fNBEAbYYS Ot Qnécté‘ﬂnﬂnaief aM&eCQﬁﬁd)sﬂféf ehdfeHagMLe (agdin less
the thréee N16 bars ing end to end in a confined

the auiredrrdast goven), éO§pawlet lae seinfscingrreguisaments. | st art
at the edge of the slab (less the edge cover), the 5
second bar will lap the first bar by 600mm and the
t hin drder tai eﬁecfwly rietemaintty weerecs geiardng sy &D@ﬂ‘ffﬁ the

ool R, B3 6 ORI 1, 00 158 A in 12

FirsthgitAg Q=i MErkikfl prdcee foliows thedruleroftiert b fright, la/rfd wp to bottom,
eterm ni ng correct reinforci ng bar | engths, th
i

this mawr@ tie, %@u@m arad REE Mar ngatkr@ﬁewb@ga@cwmtth%{»rst bar,

and rggéﬁ]?)ﬁ‘tﬁd 9pg! %‘e opd; andlg t]j):éeﬁﬂe{ﬁ’ ’oa}é1 %{é’ %?odé@%t% 4N %gcondly,

the bﬁéclomar idp positiens drbatott dfrttloealfoulea@lnmleaﬁda Izpr posmon occurs
mar ki ng process begins with t and

100mm1@péoﬁl@%@fs%&&$w%%d mh@&e:\{%ﬁ%ﬁ&g rl%rt@"ke'y {0 effect the
stref‘?%t?cc” relﬁ‘ﬁfr? I¥odudth ?hﬁ?@cﬁh@@eglﬁﬁnp%bﬂ Sﬁ‘{ ferms of

exanpl e osition occ
therrld@rmsaomddelengim‘,efomfeemhm dinatader pr:e n'areinanrarth acalenon an

s unli ef t t he stre 0
enolrierinardrauing Geritsianseasghotng Tidppess b Be datpbrsg,enaine
12.in ternms of their dinmensional lengths for each bar
dianeter are rarely drawn to scale on an engineering
drawing for intelligence gathering purposes by the

dafrf"tlﬁ'a@r %ggﬂﬁln I dd&uPtheFestuﬁ QHéaPQta%'ésécéH@%em firstly
result, the database engi ne firs rmne
detdrhmwthmiaxteht bﬁme:ommreteeoohhnm(iess(thesaiab keval albeach end) to
prov?é)ev ?ﬁe %ﬁmgﬁg%ng g?)nét?aints to work with. The database engine 12 then
gathers intelligence from the bar range line, and text blocks such as “N16@200"

provide bar diameter, required spacings and extent of the reinforcing bars.

The first bar length is then processed by the database engine 12, taking
into account its scanned length less the cover of the first slab edge. The second
bar is then processed by the database engine 12 by determining its scanned end
point, namely where the end of the second bar finishes minus the length of the first
bar, plus the lap length which is required to join the two bars. The third bar is then
processed by the database engine 12 by starting with the scanned end point of the
second bar (which is known in relation to the starting slab edge position, less the

end cover) then deducting this position from the end slab edge position, less the
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provi de the dinensional constraints to work with. The

dat abase engine 12 then gathers intelligence fromthe
whasosoenge | i ne, and text bl ocks such as " N16@ODAU2005/000404

provi de bar diameter, requit?d spacings and extent of

the reinforcing bars. The first bar length is then
end pover sised abglingfthed?b ldaekmgib rr]«ax}mj'remael‘il]JZQ thekemngth r2guiremnent to the

account its scanned | engt ess the cover of the first
lengll) abihedhisd brr o eBabledT tohseoRSSIHY AR G acand B t he

dat abase engine 12 by determining its scanned end

point, nanely where the end of thﬁ1 second bar fjnishes

m hiie detrbasehenginer! 2 alsorppagniseine finforeqproghict property of

the R gf{8Elor Tof FBERE of tho Roiffords bIMRE Gradlcifts of slopes
in oy oB hore idgctibimd cahémpaeturexh keotth thei shapefoftrenf@@ing bars used

as VIS Rlolryedrgion e Slepd akSudt g man g Siotessdton an
; i Mol hEI mMdnke; alyre i »

oraSCHEY A FGR, A0 OO0 E Rt odf i, pver, t.

Altefrizitivaly, the gradiehkeaof addiargnoteepbdionserfghie nedfaraednproduct may

o.the_length ' t tp th I t f the third
o GELE TEAIIHG DEHS' STERL obRYERE nokfIF'cl Bl RTRLA Broduct
depithtR) Rt aAGINBBANY/Ardwiny. #PtHReAABIaRESs | WRildtahatonfirss of the
product property of the gradient of one or nore

slabpor ethengeipforcad predugtobeing is satant asarigweshinsplen, may have a

conoBEi. g & R 804138 PBaEE L TRGBp oot
length ©f thd Ek® Asthaibhce The ovbrpidenfthsotthegratforsing baey réuuired to
expressed on an engineering drawing in terng such as

be usgde In gomer instancesy the, fape, Of thexhars railired will also be changed
t .V i : r rtions
by tfk SRR Fidlres, 15, .09 Hburdle o Niglp/F AR tarfiSreitforced
produdt inohgding & radieitefame ipdiftéenrindg fitshporiom#éBraneda gradient of
product 10 depicted on the engineering drawing. In
one{heg¥eEn e §REYAT PRAIONA3-t he confines of the slab or

ot her reinforced product, being its extent as viewed
in ﬁlan, may have a certain |ength, applijcation of,
t h&he adlatabgset ARIIGEadReAliows | for clhen gutarpatic Harumarkipng of all

deptc@?ﬁ% rbfoieiﬁfggcai”éa@ar@%%@?ﬁ@ é%;g\ TR é?ﬂr’{r%ﬁ@g}?r}éhaﬁfer{gfﬁ%ering

_ or cing requir
drawingt@mfeegedtdreas viich shvede tensiderebls tied of Whabliscubrently a

timq, PO BOCTIACk O VERTECE0 baisTRAIPG: FYGRERRore, g slatabase
eng%%fb?%ﬂii?@g%%qgé%?;a R mlﬂfgféﬂ?lcifehf n§&ahd Bf Audiatifg a bar mark
range under circumstances where changes or revisions of the engineering
drawings are required. It also allows for dissemination of the exact position of the
bar mark to be inserted on the engineering drawing. This is achieved by utilising
the conjunction point of where the bar depiction crosses the bar range line on the
engineering drawing. The exact position at which the bar marking is inserted is
determined by parameters maintained in the parameters database 14. Once the
bar marks have been applied to the range of bars on the engineering drawing, an
operator is able to manually adjust the positions of any bar marks which may be
superposed or otherwise clash in order to ensure that each bar marking is clearly

legible.
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one in seven in a second portion 43. The database

engine 12 allows for the automatic bar marking of all
walepsoeilons of reinforcing bars shown in each PEW&D2005/000404

t hroughout an engineering ®® drawi ng or fenced area,

whi ch saves a considerable tinme of what is currently a

t i Irethatrrsgaridwlﬁlgasepeﬁtdapﬁcts ¢hafconjtinctioh poirmcirediithenigtersection

o HESBHELE Y 8 AR R T g+
mﬁd!Wteﬁhfrf“eH”W I BStaMISE Serigh99S 39r % @%ré’ﬁ 7t ?@cordlng

neeri ng dr awm ngs are require
to aopa'amatetamamtamfedt lhethexww‘amabenst database e aItﬁobgln tmarposmon
to be |n

may: e Mg Atereq Py Al psatator da ing Bodl Bahon of lis baf magk 47 as

shO\FvHelanigLﬁép’!@t Fmrérp@%mﬁshﬁw@%arr@%ﬁzﬂglﬂ _ atdpﬁed at the
engi neeri ngs raw ng. The exact position at | ch'the
i

seleptad pesilomgdi s inserted is determ ned by paraneters
mai ntai ned in the paraneters database 14. Once the
bar marks have been applied to the range of bars on
t hd distinctigangagpfdiamaimay feaiusd aocpmnbimtiohs)facﬁfferam length and

shan bais. T s %“%b@%%ga Bt 12 Ficlon T pAF Fortiindieifd of the same
dlan%téldbﬁdt%tﬁc rg? SbreF@I ¥drBSs ithe SlAAM the éﬁl@hb'lrﬁilcéfgi by the
2005/ 09 CT/AU2005/000404 13 In that regard

delimitgurldowsvarepa%ttbla FrRNgso9f Uvrrsi tollopisi the 4onatete heutline of the

reinfofeet RESCUcECgOlerBth B 46 FrloRREnérdi iy ilenichl Magepyer, oo

the f&rﬁf@l‘cﬂh@b@r@éné&wéﬂs@p@w stAgpoSitidAs, e sHaP@of the reinforcing
gure 17, according to a_ paraneter maintained in the

barwaaﬁ%tf%q@haagabl@st@eﬁ Sltaawmgme fatabasesangingm 18 ideitifies and
h
mar%% Sd??fb‘l’i@h% %f?%h?%@ﬂ]%r %n%ggfse%g 8F<ﬁ1pts %'L_JE"‘I na . theogroups AT,

rgure

A2 dridgA8 eleptted ovBiguhes P@mntddiel 49 finally applied at

the selected position 48. A distinct range of bars
may feature a conbination of different |ength and

shBistdbtivrs steBres delqalred ewhegi ave akéa i sfdbart @ onkeldyer of the
ranges being of the sane 10 di aneter and spacing, and

reinfoprech @roducts sloernc| hays a aofesprnding layar ehtags w aphadjacent
layeP ] &f8ek 86 tie 'fF?é‘VR/VS Ta}ye‘?i idd¥iter RRER cBhcd®E & SAIe8ht Retabase

concrete outl
engine 12 highlights thls missing steel and enables the distribution steel to be

included in the scheduling operations. Notes provided on the engineering
drawings nominate bar diameter and spacings required for areas requiring
distribution steel, including lap lengths to be applied. After identifying areas
requiring distribution steel, the database engine 12 in fills the zones requiring
distribution steel by applying nominated bar diameter and spacings, and extending
the lengths of such in fill bars so as to lap any existing bars. In cases of confined
areas on one or both sides of the reinforced product, the inserted bars lengths are
determined by the database engine 12 from the outer concrete outlines (less end

cover) and including laps to adjacent bars if appropriate.

The database engine 12 recognises where steps or changes in slabs
occurs and applies this information to the distribution steel located in those zones,
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rei nforced product, the Iength of the reinforcing bars
may change. Moreover, as the reinforcing bars
WE@nmenties steps or stair positions, the shapePGf/AUL®S5/000404
reinforcing bars may in faldt change. In these
situations, the database engine 12 identifies and 15
for ewemkpslediepiatiplying defauleirafuiremegtsbahsuldnthee parsatequire an RC1

rou as the.qgraqu |, A2 and A3 depicied i
shaih §tPats Shvamioalenoni.shonhs roaceds oulinecyalyy Sbighly once
the %l"bt h&RorP 8" &rd rba@éiﬁatbﬁ}’%e?“ aFé“?nsé d“fcﬂ{tSeﬁ\eb éarngineering

products does not have a corresponding l'ayer o
drawing agived; anmprop@erbammdeﬂnd spaciagt idormadionathensthe pre-

. together when co te is p re The d tabase 20
exis i BHb ek Atk fioaibd 16 Ao fRtEF fisE e BARS enab cs
the distribution steel to be included in the

dul d
onbisdupPees R GhpRBEateliin o842 i 2foFlgire,2 depicts a plan
V|ew56’fa§'r€9ﬁorb§6;’fir2§§clzt‘;&ﬁd ﬁ’f(ﬂ?cfesr Gébh'cflbﬂg)g f@ursFélhﬂ%%lhé"bars 50 to

st eel I nclu engt sto
53, adewell fagi ligesddato 5r7erﬁap|echgelmnsdtcabng|tba exteet of tthese bars.
dat a

Howge? B HATBHES ehbink 12 HetiifiSs, Bt Rissit sbediftiafl reiprorcing

barsaaﬂa wa@réw%ndaa@b ot edubited inheidrea2RsTAE misdind Becondary
bars so as to |lap any existing bars. In cases of

relnf@meﬂnmtobaraﬁ@a@rediemﬁ@dam e 23 desotdinglethecdlaipbage gngine

12 Bt lng, BBGeRRG PR B BRI eBRonf EoElolb2 ¥ tRE tengtn

and extdnit 6 the barssusedn thegecondury reimgdradiment,| #psedroin Figure 24.
adj acent bars if appropriate. 30 The database engi ne

12 recogni ses where steps or changes in slabs occurs

anphapiatdffset shdiné MP204188 dnabldsotwid helihedd fdPithe @8dSERRI of the
| ocated in those zones, WD 2005/091176

numberT oA lEromagey AN thus sepaiakerhynslas, of paryitadeisehediled. As

sno 4 ERTFE 2510 S0 Solliob o UK op0aRe, oo o

keyboaird . 17Tywabage 113, andlctﬁsplhi‘/la ﬁlltcstabcésﬁ itheen dagalsasar engine 12 and
cal cul ated, they are inserted onto the engtl) neerin

manua&m@ iy pod mighlickip stplarassdare seewfieth §f?5@ﬁn§'m"ar bars
t
mayu|o dg{c%% l{)é)r@ thae8rd @%ﬁ&%ﬁggoffrﬁgjv&%%}%% BBbliRe #H frms of bar

0 account hi's process 1I's
dianuen nstapat add ilengthgwhizh a2 tesipdd 16 lppigeoBiediéqgeather ander a

sing@e%@rcmaéﬁvavggfqm _@'ﬁorcggrsg@%g a egggql,lgpec mdgﬁs'ferent locations
throughout the slab and hence may have been nominated as different bars with

different bar marks.

For example, the bars illustrated in Figure 25 include bar markings 63, 64
and 65 respectively indicating A6 x 20 bars, 10 x 15 bars and a 29 x 15 bars.
However, whilst these bars occur in different locations they are to all intents and
purposes the same bar, namely an N20 x 3000 long bar. In order to rationalise the
bars, an operator is able to select each of the bars indicated by the bar marks and
activate a “collect function”. The database engine 12 then relabels each of the
bars as a 6 and recalculates the quantity of these bars as 50 bars. The database

engine 12 then relabels each of the bar marks on the engineering drawing to read
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53, as well as lines 54 to 57 respectively indicating
the extent of these bars. However, the database
wep@shel111@ det ernines that nssing secondary PCT/AU2005/000404
reinforcing 10 bars are reqifred and are not depicted
in Figure 23. The m ssing secondary reinforcenent
a 6[28} @ 6P Arandapbditedn ithose gpesifiz 2ocatians dihegé \the ther numbers

oot i eRted (RafsMEkY Goado 15 1418 PBRNDIN Kifbexegrditer the

ratio‘i’lfalléé‘tﬁ)rplﬂ_i‘o%e%e‘j in the secondary reinforcenent, as
seen I n Figure 24. The dat abase engine 12 al so enables

two nmet hods for the reduction of the 15 nunber of bar

ggLr}ééu\faZ%%kS%g'ﬁ q%tlr?g:QHdeﬁélggse %ﬂgﬁ}et 92 bI"?avmg firstly read

ure
the bat inoarkk| s\atdmatlaaélyhabetermmespthObamsshave rnemardrcﬂgbstmsdfallmg

L7, .MU d. displa 6 to SS t t apase .
witipy SR bait O ustatfe vEndie ol cad PRITGITS g cooliect function
for theésa ggécfgglsa,go a specified tolerance. Simlar bars

may be those bars that are considered by the operator

to be alike in terms of bar 20 dianeter, shape and

| epgt r e t r
A8 BpPRiG, 81 BfeSb1 ! vy SRl SRRy Srauins
malmtetnadr mdthenelecfroelceiravwlngmdatabaset1r8r tmmsectt barsearsl atanipulate

the G st HATBIer oot and xtae, nddis taoard. e Bptase engine 12
causéé tdﬁbé Aiflayet o He 8sedon UWIéW@Ieh?éntW ghé\ﬂﬁ lf@?i%ﬁé 27. The

and 65 respect ively indicating A bar s
dlSpw planaerin@9 dngloides 18 depiation pbwe\ber crqmeobtbytaecéeilmlter The

o S BT SAGHUNEPAIRLEBDG R showm i

Figudd @8, ITHegopérator i3 hefedblé Qo 'rAbhipORlte IRe thR leRGhs shape, range
operator is able to select each of the bars i ndi cat ed

and igpacingsigxt, @grirdicatad bydhe (extdox @ shpwetintitigets 3@'in the final
engléggrlﬁj@ﬁm@@ engi ne 12 then rel abel s each of the 30

and recal cul ates the quantity of these
bars as 50 bars. The database engine 12 then rel abels

- oo Wit SaaB L R ihel BRRERE TN LRGPl for each
Iayeﬁ biéiee&ﬂddﬁfe%ﬁtﬁold)mrst ﬂrheermsehaﬁge tb eceidoifitscobar Gesgnated
unbers occur. nmended bar marks 66 to 6

for taate |%M%vﬁf stgekFpguhey ;ﬁ;eadqaétr Wt'theo" patGaderlatieng aem complete to
highi§Nthgk status with each layer.

If the bundle rationalisation is invoked, the bars identified by either of the
two methods change to an alternate colour different to that used by either of the
two layers. For instance, if the colour selected for “LAYER A" is yellow and the
colour selected for “LAYER B” is green, then the bars identified by the “Bundle
Rationalisation Process” turn red. After grouping bars identified as being worthy of
rationalisation, the process is complete, and those bars would revert back to the
colour selected for that layer. Similarly, the process of inserting bars or distribution
steel would revert to the alternate colour until the process is complete.
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In a variation of the foregoing, the database engi ne
12, having firstly read 5 the bar marks,
wa@ewsnetireal | y determ nes whi ch bars have PCT/AU2005/000404
characteristics falling wthin a linmted band of
tol erance, and automatically perforns the "coll ect
f uAnyigrolpingoof bhes evhicH ¢ud eldebduighllghts d‘mefmtrmr attention, also

also able to edit the el ctr neeri ng dr aw
chafs R R ROt SE WU ats Saser 281418 through
the 'SIRH U @%ﬁ ﬂﬁnWﬂgBW We@‘vlngl% bBﬂlc@Pdr §Qﬁ%ch as “A-36", that
i anmet er, eng and extent. his regard
partmataatﬂmeasemgwed dr? temesresntio FHendwﬂbchinE COlouthmemtarlly to

nigh o BhiEhpSYSH It ek hanardy fadk grih gt el prigBL bl the user
scrofl§kd tAe RExt bEIenafi HPERYMHAiBANt 69 is dropped onto an

exi sting engineering drawi ng, as shown in Figure 28.
The operator is then able to manipul ate the bar

| epgt 5 d
A5 B0 renlfed: S RAGRRIGRD detttanery, mainans the

para‘metars usay riaertheg dataimseg engire déiabas@er@ergtmereﬂﬁorcmg bar
further, enall es c our, co of the bars r. ch

sohedifion” Bt Bt TriTertEn o QbR sRbheferrude n dRE prrameters

datdb‘ésé ﬁP@§!afb'll§h ‘b%ﬂﬁdmgfimﬁ?r@b@d’or hospdditd atety 6F wetk, including
as they are dealt with or as cal cul ations are

defa;dinwﬁlteesafqrcslalzz@ome@hott@martchtﬂpr, bay dam engths feragarious diameter

g6 e, HORURSP 508, 957 7 s . R R oo

shap® Befaaltt quidaliree paramisteri Bpplygl to D-shiapedUussrd drg also used by
either of the two layers. For instance, if the colqur

the gatabesedengipe toerse &' changeof GAINKTGINGBar shpBE O @ hook bar

I d r r
anaSECSHERT chPohe 5 ol 0358, 14 WA, B Bep, B cnoo
calctjlat|0nrredu1ré¥hems guahuas spadiag sritetiznand typed ae dleo nrg:luded within
rationalisation, the process is conplete,

wort hy o
the Wofg%’s%rogﬁ%p%\'@m%efsevert back to the col our

selected for that layer. Simlarly, the process of
i nserti ntgqﬁbars or distribution steel would revert to
t hBagneleratase clheomanynyaiallp cpisgaiys W%‘deﬁﬁv%@f@ Qxsride,

andiﬁQQQQS:ﬁrje%ﬁoﬁ%/tﬁgﬁ% H?%%ﬁ)ﬁéatd‘@ ABYa 8bMtRIoR% A g I%U%tlons

user Tt Rer attent on,
of tIT.EhSilQ\&H pr(bgrenalTrmwpdesolmpmrtanttoppdmumtm fmfrfflne tunlng the
extent lt<o Whlc% ’[h{flesmg‘nilJ Sé%?ahgactlroonsl mlgﬁ'\t Ii)e agpphed for calculating, scheduling,
or supply purposes. These variations may be due to handling and safety
limitations, product availability, drawing detail or special needs, national and / or
Industry accepted standards, or supply requirements for the differing areas of the

project.

By way of illustration only, the parameters may include (in some

embodiments of the invention):

(i) the Available Lengths of Reinforcing bars, with respect to each bar

grade and diameter, giving consideration to the various stock lengths available for
each of them, as well as the potential lengths provided off coil. Provision may be



10

15

20

25

30

the SLAB + Schedul i ng Wndow view ng a particul ar bar,

such as "A-36", that particular bar as viewed on the
wa@eeesmirey Pl an, will change col our noment ari | BCT/AUZ005/000404

highlight its position. It 1Tater changes back to that

| ayers original colour as the user scrolls to the
builtinex to tmsilyrmﬂterﬁcbrthexmmigeatdroeacmf ﬂhevgnadebyand diameters, to

rreq the ar arreéﬁrs dat abase ﬁ maj nt ai ns hsf{ ,
accort H’éts S Vigdiat] 'B%z N / P4t SBgS'8! efdsr %“Q_tfstfémﬁeth@r gel mill to
maxirBisel 4raeAGth838r spcirRd l?lldé d@s . The reinforced

product paraneters sto In the parameters 10

dat abase 14 establish overriding influences for a

P ER s R RsRRarteiin fol Bakj- g IR b, 1 o @

maxitnemetet leng# fdroeatn of llae bar cgaradm tanldadlaa‘rm«pkss bepibtal from stock

d
lenggis 56 Ao PR Mgy He Ges astn sxtatcGePraract range for
eacﬁ‘b?ﬂ\élér‘é@egléndt&Qm@?ér%bﬁ%e?F&tﬂ%dt0 force a change of

rei nfofcing bar shape to a ho bar 15 under certain
conditions to enable the bars to fit within the sl ab.

Bap o CHEGK in PG:@SaEOOQn el §&HH %un&éﬂﬁésa%rép@é{éﬂ%hed and

criteria and type are a SO |nclu
defimed i the eeinforoeld proguactaparametersPdioraREM estapadebarse soahyas the

o Y800 1O B AR AT ot o
bothcple! \%frﬁéé]'aré‘;ﬁ‘@llrﬁéhéiéhé‘tm% the2tbrifontdl&hak1Bg J’dlmenswns 73 of

program They provide inportant opportuniti es for fine
the bamihg the extent to which the many applicati ons m ght
be applied for cal cul ating, scheduling, or supply
pur poses. These variations may be due to handling and
saSimUerlyI isiriapatdefault guidellllnﬁs armideﬁbédibwihejn'amfmged product

pardiEeih civestiraradignocy fory e sernana flahEt | Aidentifes an

L- sh‘élpfeﬁebémglh%’rﬁ%soé §t§ﬁdar@5c@cj qbRGth: tday Id’r@’ t®Fit |n the slab (as
lustration only, the paraneterS may inc (in sone

defirgthbyisknthiclotesstand aoen fesijremeants) Sechas uhatﬂ-@haped bar 74

shol S A0S R 37 ik ShOBpPR: e ishdppd RS it A forfigfitaibEhanged

by tl’v{@@a@éhés‘ét%né erotohs ek BT S shewn |Bq:|gae@3@fsotﬂh9mthe slab
as wel the potenti al Ien%ths provi ded off coil.

cover ghifelings, rRfigehadaip gefmdoby 1he rpmfwz@szlwsﬂgebnemmeters are
maintained. Other reinforced product parameters maintained in the parameters

database 14 include factory constraints such as one third bundling rules,
maximum bundle weight, and commercial bar lengths. A user is also able access
the parameters maintained in the parameters database 14 via the database

engine 12 in order to modify selected parameters.

A user is able to select one or more zones within an engineering drawing to
carryout the reinforcing bar scheduling process. As seen in Figure 34, the need to
“fence off’ an area for scheduling purposes may occur for a number of reasons,
such as a construction break occurring in a large slab necessitating two distinct
areas of supply, or the separation of internal slabs from balconies for supplying
and bundling purposes. The user is able to cause the database engine 12 to fence
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17 built in to easily extend the range for each of the
grades and dianeters, to account for state variations
w@nwspoare speci al order |engths fromthe steel P@i/AD2006/000404
maxi m se bar lengths for spt&ific projects; and (ii)
the Potential Length for bars, being a m ni mum cut

off d finstareaupé tm be scheduabedduringa fiits sghédidling pracksafA skeond area
bar, gr ade oth fromstock |engths and

77 igpyb %B‘ra&(ﬂ?g‘?g ﬁE?SlH@ made to easily extend the
product range for each of the grades and di aneters,
if_later required. As seen in Figures, 30 an

def A8 @a@@aa@ eh@ige 12 s 8naklg dmOQH@at'%f‘ané”eﬁ igngineering

r I
drafififs MRAEES i e elbGolie AR A 0ss S, S0 8RNy area of a
slabpremd:lenter assmaintddf infdrmatiome resinobe teﬂé:imedpﬁTheemadeld:mtdm may

involyo i} s inacFfising B8 dsteling &g ExSA obB eSS outine, (i)
deleﬁhéPSxt@ﬁHﬁ‘ié} br EHErhd RS pSsifiodl &F an&sbriidg bh%fo\e;&qﬁ)f&{a‘?h@%g the

product paraneters coverl ng those i nstances
positienrad |a1gtecn>atrad>ta@@g it ¢xient off Peleting it estinelys Fanskedvbapdating the
has_a standard cog |.engt.h t to.fit in the
extelf 06 8 o3 FordyeBHOR0aRe: SRS A Einds.
requi renents), such as the L- shaped bar 74 shown in
n

Fi 32. Iln thi sh
F P Bk e ot bt Rendigy Fata detupitiORRt PBtapste engine 12
fronhﬂ% s%dﬂ%lr@fhﬂi@d bfbdﬂcﬂlﬂa‘?al%étérg éﬁtﬁﬁefé&e@'réhfo&@d%roduct

gui del i nes, once again defined by the reinforced
charactatistics pﬁadmtay@dgn aaiseheduling yinsiowé it tioe igéaplay 16, and prlnted

o PRI AL SPGB A 55 P UBMA o cbREhing vinon

dispfyehn fse @B 78] b AtHrk TP, rén@fks oﬁ@ktdlﬁlf@abwcﬁeﬁ* quantlty 81,
wei ght, and conmmercial bar |engths. A user

bar gpaeng e bar diametpaBanghanascods ff andethane dmctlgn field 85. The

ope%?écélg‘%{bgé rﬁ% gﬁ@é‘@aosrem&é' e%ing%%;bﬁn&qm:ér@)@aﬁ] Alﬁqgfes%nagw' Flot only

sel ec

is tHeoopetatot ablmto)lchemge the rdzta wbtihitine @Ipeeatgr lmearaleg change the
drawi n r sch

ut the reinforcin
SChE@‘é@é&'ngMtsf@g r*f%/ f)wwg‘awr%ﬁen& %L%%@g‘eﬂdhe??éﬁé’@g'”g on the
n r
orafi IRYAEE 0P B ANBELRRT 8 B85 3of nabace. By
chamging rthe mpacmgalri Hmeg schciingewimslont t, i fog exampie NIGE@BO0, then
the database engine 12 recalculates the extent of bars at the new spacing,
updates the quantity and marks the engineering drawing maintained in the

electronic drawings database 13 according to the new spacing requirement.

Figures 36 to 38 illustrate three examples of the reinforcing bar scheduling
data displayed in the scheduling window. Automation of the scheduling process by
use of the database engine 12 and associated parameters database 14 and
electronic drawings database 13, can also be carried through to the calculation of
reinforcing accessories. Utilising drawing intelligence derived from an engineering
drawing by the database engine 12, such as the total area in square metres, the
extent of the slab covered by various slab thicknesses, cover requirements, the

extent with various diameter bars lap in two layers in relationship to the slab
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areas of supply, or the separation of internal slabs
from bal conies for supplying 30 and bundling purposes.
wab@sgare i s abl e to cause the dat abase engi nePARAUZ005/000404
fence WD 2005/ 091176 PCT/ AUBD05/ 000404 18 off a first
area 76 to be schedul ed during a first scheduling
thicknessdbsy oAcsemo(rﬁ@r axa&aple?ﬂawrm bM@sNékmleansl lappingeas corpared to

dat ab b|
two R BatsCBpgids rS A EEE ARt D, Crif barotie gl frutep cover
requirémdmts eTﬁ‘@HéﬂVé@ d%ﬁ%ﬁﬁ@ll@@h@@%‘i\%bﬂé’s theQdthBase2BNgine 12 to

area of its associated i nformation, Can
deteb@lnee@l@tahh@ b)ar urh@w mminfammts der ansginfareed peodqucy.

extendi ng, reducing or deleting the extent of a

concrete outline, (ii) deleting, extending or

chéhgi dgtablaeepesgmeoﬁ%fap@he@eﬂnm gexistingoiinte(ligenge information

coufisd e O lite ePEaramsters o e Byl doldhgng rerctia b
of a bar range, including range, bar dianeters and
geher af BBy TERL: GEVIBIEAL SRLATIONS sk Hiee arssiigee metres

rei nf org%rm&ﬂugéa&ﬁ HBOEER. é‘t?%rq‘é ﬁﬁéﬁ%nfse'-nﬁ PEP‘ off bar

product characteristics I's displayed in a

wi ndow"'chairs &red tlipspl ay 16, and printed at the prl nter

15. As shown in Figure 36, the display in the

"schedul i ng wi ndow' displays a |ine nunber 78, bar

ma¢ kK 79T OPeBREES @HAﬂE)GN.GUEATKDNSbaglwmteiatm s&naré.ﬁnetres
bar spaci bar .di a t r 83

ohape. db5 FisknRRS i TEBTotRs * Wi PAF dieietos aepiy in relation

updat e @fs|gp4hiENnedy O Wi -2 [ =
Not only SII S tlhen oﬁrg(tg%g;babl e@?(g%?%é;%ggnﬁwg b%g?‘l;&ﬁi%lljﬁpmg

t he openumber clibasichairshaddype he Schedul e wi ndow
itself. A further requirenment occurs when the bar
spacing on the drawi ng nom nated as, for exanple,
Nle)@é(lh'esbareqhairemlmdaﬂim wang&ﬂeteBthG:eﬂmaatgigwglatdwenay be

in the schedul wi.ndow to, for exanple
provigzaimothe daiefess Racin L v It suea A ecal cul ates ¢ he
extent of bars at the new spacing, . updates the

"t he CoRBEHIGH RetiRe, B Re-eda4en BEISL A 1D

t he new spaci ng requi rerrent Figures 36 to 38
illustrate three exanp of the reinforcing bar

schedul Fhgir %gabﬁgl%tlem goEg BQPtTﬁéosbﬁeaﬁmoe{gr requirements
W ndow. /it BEBRhARRINEd [HE RASESE LAGINR' £F Rsthdhe choice down

to the next available bar chair, in this case a BCPT160. However,
being able to view the selection offers a user an override option — in
this case he may determine that the 1mm encroachment on top
cover of say, 40mm, it may not be advantageous to increase it to
49mm.

. Calculated Bar Chair Numbers Required, appear on the display 16,
of say, 310 off BCPT30, alongside the SUPPLY NUMBER of 400 off
BCPT30 (as this type of chair is supplied in bags of 100 the
calculation would be rounded up for supply purposes). Having this
information before you enables updates if required, i.e. the scheduler
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use of the database engine 12 and associ at ed

paranet ers dat abase 14 and el ectronic draw ngs
walad0abges 13, can al so be carried through to tPEI/AU2005/000404

cal cul ati on of reinforcing&ccessories. Uilising

draw ng intelligence derived froman engi neering

dr awi ngriay hokefetdtthbhdiee extiant0 hairsushrrasts bepplgingl an extra

cover cdb8g. GanPGUENETaY AV RO L veB FEf & prévious delivery.
requi renents, the extent with vari ous di aneter bars
ap,in two layers in relationship to, the s|]ab WO .
085Gy 21 E1SRT9GR 98, RO BTk ISciERe BIgh 1 sauifing the
use'd? rebaF Sﬁ(% ‘fo%gﬂgars dg%%yg of 'b%‘i’|O!¢\nﬂ)p""ﬁ?qt support 86 is

are pi'ng) requires
lllustnatedcmdﬂgut&aﬁgﬁosuse; irc thptgnereta skabo®iiefop hats utlllse an HL bar

|re nts e, derive tellige abl es
shape, BT ognJatsaaie, SHap LI e o S GSE SpSe e heavy
weldlfﬂacbfrtﬁee&}b SRIBNTSpf Iﬁ’étsatré(ﬁtl@rﬁélrycﬁ%t RigsH fthe tép Witthe second
dat abase engine 12 applies the éxisting intelligence

lowerpfost fayer on B eyepirethenslah amlddoemeéh & sgcqd topmestdayey, or C

layeBRF I R Dl R8s 2L RRCIRA oo ke EF il Rt whioh
facHﬁé‘t@BﬂaﬁﬁQ@uﬂ@fthebgtléyb’ﬁdfcbe% requirenents = number off
alrs and type. 10 TOP STEEL CHAI R CALCULATI ONS

= given area in square netres x slab thickness in

M irbi dHRUISR theligMasT tHEABBHKS th@RIMMBtdrs of Bhad Inoélach of the
to slab thickness - top cover - two bars | apping x ba

fourdaygrs is eppsidered bywthepdatabase paginettd fos examnlg e énaeC and D

el b B0 2 L AR B el P BB covr

is 3@mrPamdtoseeVeras 25nﬂ1aUhe sﬂﬁb gltickissns is®donkai ng t he
cal cul ation height is 169nm Chair Hei ght Sel ection,

bei ng BCPT160, i.e. as cover requirements nust be

mairRgafdneding hefofmaabase Frtgje@sedey aHeddhfaebokRgine 12 to
down to the next available bar chair, in this case a

detepoireL8® height véithe fop balsigslab) 60PE ieAbme (98 eavarbn 40mm

(op a8 AP o) R BT - i BAgo 0 Sk bar) -

mm enc
30mm (bottom cover) = balance of 453mm rounded down to 450m high top hats.

The process of determining top hats and lacer bars, and the numbers
required involves data input of such requirements as: bar diameter and spacing of
top hats (which would determine lacing bar positions), also bar diameter of lacing
bars and whether stock 6m, or cut to size lengths for lacer bars are required.
Figure 40 indicates the location of top hat positions as determined by chosen
spacing, whereas Figure 41 indicates location of lacing bars located over top hat

positions.

The above described system is also able to schedule tilt panels efficiently
by entering panel dimensions and locations of openings, panel thicknesses, cover
requirements, reinforcing requirements of mesh type, trimmer bars and any
additional bars into the system framework. This results in complete schedules
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cover of say, 40mm it may not be advantageous to
increase it to 49mm Cal cul ated Bar Chair Nunbers
woe@sioyads appear on the display 16, 25 of saRCT/AWLB005/000404
of f BCPT30, al ongside the %PPLY NUVBER of 400 off
BCPT30 (as this type of chair is supplied in bags of
coveling alhbars:wnhuﬂrmshosnd/\mhbm requiremedtsd calpulabed.sQppe yagain, the

ooy O UL s o

obtaﬁ’ﬁ[{ qw%tlogo may not feel that the extra 10
alrs war ants suppl ying an extra bag, or the client

may have sone | eftovers froma previous delivery.

Th '
ere Z%%i]érl Wﬁg&\&%ﬁ? %Fﬂb WidthCiHi@&ess Py b 8éhings

thus r ar top’ ats to suppart
the top layers of bar. A top hat support 86 is 5

1] ust rr%hr‘?f?rdlrﬂq 'I:?cgi’ﬂfoﬁ %%ﬁﬁ@ ht€ fop lrt\§’c§ NiHe né§ne?1|rﬁ9y have

87. To I'se an shape. omat

hat s armnsfommhg eenirallyt [loeatemifombotl'cfaaess due to the

heavy weight of the top steel. Top hats traditionally
rest upon the top of the second |owernost |ayer or B

| ayer iﬂhehbénﬁﬁaﬁbe gk sheftbatpanichebeieg s dnéapfaost and “far face”

| ayer, or | ayer of the s|lab and us I

| acer bigr rﬁ'%ontS"mH@ top Gha'fhté’p?oﬁna be{wﬂt%h 'n(‘i'éfj'ng cover
famht%i g out of the Clayer of bars.

cal cul at Re e| ght of the top hats, the di amaters of

bars in each of the four layers is considered by the

dat abas%ﬁfggdl P‘Egérﬂrl.ﬁ?émtg Asaﬁdrﬁﬁ tﬁg ?rg\goﬁnesh to each

| ayers y eac bars sum

12mm tfaeetswoummmvesh domtﬁﬁammrm'mbtmn@dver is 25mm
the slab's thickness is 600mm 15 The foll ow ng
information is processed by the database engine 12 to

det er m ggaehbef rmfgrdingtrirhiver baps feathe: edgd afparfddnm -
25mm (top cover) - 40mm (top layer D and C bars) -
12mm (| acer bar) - 40nm (bottom B and A bars) - 30mm

(bot t onpg61Y §fpe &f MbRstROrOHervsTroRP BogesbrdatwligencéSotained
hi gh to hat's. The process of detern ning top hats and

| acer the dalabege engiise? 2 is flostratgdiin gdgtirﬁ‘a"éi"\@'@ tdt a

i nput of such requirenents as: bar dianeter and
spaci ng of
Figure 43 provides an overview of the scheduling process performed by the

scheduling system 10 shown in Figure 1. Initially, at step 100, a scheduler
receives job documentation, including various project requests and constraints. At
step 101, these parameters and constraints are entered by the scheduler into the
parameters database 14 via the database engine 12. If, at step 102, it is
determined that electronic drawings have been provided by a customer, then, if it
is determined at step 103 that the electronic drawings are in a .dwg or .dxf format,
then those electronic drawings are reviewed at step 104 by the scheduler. if the
electronic drawings are not in an appropriate format, the drawings are converted
at step 105 into an appropriate format at a local workstation. If the drawings are
not in electronic format, if it is determined at step 106 that the drawings are to
scale and of adequate integrity, then, at step 107, the hard copy drawings are
converted into a .dwg file by using raster to vector imaging. If drawings are not to
scale or of adequate integrity, a schedule bar listing and manual scheduling are
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top hats (which would determ ne | acing bar positions),

al so bar dianeter of lacing bars and whether stock
w@egosoe1icaut to size lengths for | acer bars ar ePCT/AU2005/000404

required. Figure 40 indica?2@s the |ocation of top hat

positions as determ ned by chosen spacing, whereas
perféined eat4§te'p9di(ﬁ3aaeel 108 alf iibis détdrandrien thetr thel daatiegl quality is

satistéSiant B sehestud 3L ieatiRiming B ARlSe By eoodeisr dyTeb 111,

At sRif f—‘? ’tr‘ﬁi (F:%ﬂﬁ%u@r VBRALSARd Ahécks & Irﬁé‘@rlt?fof }PARINGSS notably to

pane nesses, cover reqU|renents ei nf orci ng
determing wmmmgtha‘ drewéhgs yave to tacafererhethes the¢oaniste outlines are

corr?&f)iﬁtgvr\}ﬁln n%ylg?ste%gfehie]tg stem %g&pgrg ) g)girrséct level. If the
ven%T/oﬁW%h@@l@ﬂ&‘bro@éssﬁéﬂ@r th"am ﬁtiel diVigg 4 ta@armabda@d by the

chair reqU|renents cal cul ated Once agal n,

schefilen dvensyi iiéha draydnp nesses e Merifice I@margbmeckmgaﬁtage the

rinfBRT R S RISRAS 4B ol B 88 sy B e 1143, selected

ared lof che esymyinestirandrawiag i togbe Schedofedr 5 higihlighiaidi on “fenced”, as
requirenents, for instance, the panel may have
showaiimFigeng3catt 34l |y | ocated on both faces the
identifiable faces of the panel, being its "near face"
and "far face" to help deternmi ne bar chair type and

heAgHter Tildctheddatpbeseeenginedid petseint detive rsspRpingcintgyligence

rorf 358 EREHHAETERS Ank Sl ol B o B b
bottoin),r eianf quamﬁtg bnd mamdter s(téxa rémgritpm)ofareirdistsibution steel

each type of 1 nformation derived from scanner
reqqlrmmtﬁgélﬁ@@ absspning ipielligeacehas eenec%fVﬁe hy the database

engi'nleI H?géﬁ& efhd '%cﬁé&’t&’l[e?sl?a‘gl Ak %hdate'\:?ell: 'rﬁéﬁ@al‘l%terventlons and

€s an overview of the scheduling process
modbf&reftlonsea*eblsecn.li“red tecthedelectrgnicy shgineding ldvanings, g atabase

I d
engiligc behioR Fish SaTRE) GAAIEIEES 130 SRR i meciclig to the
electBA’t réﬁdgﬁéerrﬁ dialvimgsl Odor tdI@RSpIBARMRIRHMA n&.lt bar bundle

i
constr ai are entered by the schedul er |nto t he
rationalisation modification of reinforcing bar shapes and application to default

dimensions to the various reinforcing bars required. At step 116, the reinforcing
bar scheduling data is generated in the form of the tabular information illustrated in
Figures 35 to 37. At step 117, further rationalisation of bar bundles occurs. At step
118 a determination is made as to whether any additional manual scheduling
update is required. If so, modification of the schedule data displayed to the

scheduler is carried out at step 119.

Subsequently, if it is determined at step 120 that another area or zone of
the electronic drawing is to be scheduled, then steps 114 to 119 are repeated.
Otherwise, final bar marks are allocated, the electronic version of the engineering
drawing updated and the reinforced bar scheduling listing is confirmed at step 121.
The finalised form of the engineering drawings and the reinforcing bar schedule

listing is then printed for subsequent use.
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par aneters database 14 via the database engine 12. If,

at step 102, it is 20 determ ned that electronic
wale@doygss have been provi ded by a custoner, theeT/AUR0051000404

is determined at step 103 t2ikt the el ectronic draw ngs

are in a dwg or dxf format, then those electronic

dL thlslgs*,h@rmafww%eyﬁ/etﬁeawom ﬁ)tm’]éalh}y cahied duedy the database

the electronic dr not n appropriate .
engingr ¢ NReAEMIND IS Grtvdofivisr Piierabie dhat, thepsripiah drawing
elenfEht@RBARHH, ggﬁﬁé&aAWt o%llﬂd?%aio e Hﬁé\ﬁhboéhouﬁd p?éf%rably be

rawi ngs are ectronl c format,

donelenea memdyl cegated dayeardibat wilt be igenerated rtgstmr éailabaS% eagine 12.

For 338y He Hh e ekl OB B hOR oS e oA ek,
Theéé‘%{ﬁrs Wil peféoﬁgé th TFROEHHhgelf bﬁﬂ'@"hé@ﬁto%@ caméd hdifferent name

e or o quatelntegrltg a schedul e bar listing
or saeledt awliftatent chlodul The usee tosuiR dBsdBRYing dile may customise any of

| AU20 00 4 2 rmed at steps 108 and 109.
the ?ﬁ?'—{t%Q?gﬁ wﬁlncggaquol?y?rﬁe drawi ng quality is

satlsf actory to schedule at 110, the drawing is

%@Hﬁ?r&e aﬁ%f%% %Eﬁ?{ﬁeﬁﬁ\ft & re ﬁielq t -S[%)%poq}i%%d 5rh8hanged
by tﬂé P R thE AraRking Ié?/el (e bROWIfBE aV\é@’télﬁfarbBeAﬁf@&/arﬁ}ﬁlé may be

are to scale, whether the concrete outlines are
wheote thetap! lengthavare constantyer theentira dofe exeeridor @ngélaihwhere the

S P e

level B8wnSt6tREWrawin Veherd the bserdsawiig momlyethe N12 lap
verification and checking stage, the reinforced

to 8gPmAuUCt paraneters are created at step 113. At step
114, a selected area of the engineering drawing to be
schedul ed is highlighted or "fenced", as 10 shown in
Fi goneretgOuflide 34. At step 115 the database engine 12
acts to derive scanning intelligence fromthe
el ectronic drawi ng, notably by detecting concrete
ouThendatapase amnginebt? treapgnisas muliinte toarenal dhangdnerding that

enofC B LR g e e BB 8D Wi T free o

usefi@rdpi€to Byt t he dat abase 15 engine 12 and the schedul er
has made what ever manual interventions and
nodi fications are required to the electronic

enghi&Rthadwill BWnnies cohbRtéaliapase engine 12 uses the
stored paraneters 14 to effect further nodification to

t he
Concrete outline/s

Steps / folds in the top of slab
Steps / folds in the bottom of slab
Voids

Layers that indicate a concrete joint

Areas to allocate covers, lapping requirements and RL's
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el ectroni c engi neering draw ngs, for exanple by
carrying out bar bundle rationalisation nodification
w@boosedmier ci ng bar shapes and application to Bef/aubaos/000404
20 dinensions to the vari o reinforcing bars
required. At step 116, the reinforcing bar scheduling
dafextipargeeterst ed in the form of the tabul ar
information illustrated in Figures 35 to 37. At step
117, further rationalisation of bar bundles occurs. At
st epyers IBatedefimtedsarsnat i on i s made as to whet her any
addi tional manual scheduling wupdate is required. I|f
so, nodification of the schedul e data di spl ayed to the
25 ayare dhdtedefing lssarangdsout at step 119. Subsequently,
if it is determned at step 120 that another area or
zone of the electronic drawing is to be schedul ed,
t hBar shaPangébisectdd9 are repeated. O herwi se, final
bar marks are allocated, the electronic version of the
engi neering drawi ng updated and the reinforced bar
schasiyhg vedicatdki ng is confirmed at step 121. 30 The
finalised formof the engi neering drawi ngs and the
reinforcing bar schedule Ilisting is then printed for
supspieiomse. WO 2005/ 091176 PCT/ AU2005/ 000404 23
Whilst the nmajority of the work is typically carried
out by the database engine 12 in the drawing file
(* cHWBhete blitling/Pr ef erabl e that the original draw ng
el ements remal n unchanged. Any additions to the
drawi ng should preferably be done on a newy created

I | oyt b '
|21 itoatl] rlifcdene kel L1cy 518 S pocons
polyliess, |cretes, ellipsed, eRarthatwiisform {hbeoactetgendline.| Thibdés done by

abl e to be changed the user .to be called a
recognisg BYerm g TG st dbe usoh il Bea S Ssicaveradhatiam the
D . . - ; _
cont 1 Bkl K HAF SIS 1B, 048] SUBOEIYf dophting on
drawingdilecang its @nerter.s where needed can be refined or
changed 10 by the user at the drawing level to allow
for a certain area. An exanple may be where the |ap
| e8tgdss falds in@isbant for the entire job except for one
slab where the N12 lap is to be 800mm These | ap
lengths will be carried dowmn fromthe contract | evel
do@tepsoint fhe tpagd bottbrevefl slaberan dlse selectedary idyen. These will

h ly the N12 |
alsochgvr]egg (?or}reysponging RL 8gduced level) associated with them. There may

also be instances when a step line will have multiple RL’s associated with it in the
case where there is a sloping step line. Steps in the soffit are generally indicated

shown as a broken line (dashed).

Voids

Voids can also be treated as a concrete outline as there is to be no bars
penetrating an area where a void exists. With this in mind when allocating voids to
areas there will also be a need to indicate which area. For example there may be
a slab with a rectangular void in the centre. The user will be prompted to indicate
where the void is (inside the rectangle or outside the rectangle).
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to 800mm 15 Concrete Qutline The dat abase engi ne 12
recognises nultiple parts of the drawing that should
wabk®s/oa7é nitiated in the drawi ng setup (par anBCEAB2005/000404

Wthin this area the wuser 25 able to set Layers that

will formthe concrete outline 20 Concrete outlinel/s
Stleperd tHalindicate d bendrefe jpintsl ab  Steps / folds in the
bottom of slab Voids Layers that indicate a concrete
joint 25 Areas to allocate covers, |apping

I e Woheratetjsine il ﬁ?hdl%féﬂh%\@@lﬁl@%kﬁ%bé’@ﬁhﬂﬂ@ﬁﬁh@t@ﬁ#@ﬂ bars.
24 Text paraneters Layers that define bars

This terapingtien meavbe Wheng el bass finjshpyithip dhg area Qsmcf?duled (like
o ol ) W) 624 iy BEh el SR inDYSG gt LAt o

Line$ pioaty pwivate aoobry¢rietea$0|nt:mmlbgesera¢1yIbqoaed;iffemrli)lirleltme to other
~ will formthe concrete outline. This is done by 10
linesy ecogni si ng | ayers. During setup, the user will need
to select layers that formthe concrete outline. This
i nvol ve nore than a S|ngle | ayer depending on the
drAngiasdofalipeatezovers, laprRingdequisgrmgnts/andRYsS i n Sl ab
Steps in t he top or bottom of sI ab can al so sel ect ed

by layer. These will 15 also have a correspondi ng F
( rivgasedill e aispdtesdeiing eartain: RarematersTHane Twagtion will enable

the user to click in areas that will then invoke a table will set cover. This table

contains the following:

Slab condition — Whether the area is a slab or support

Bottom RL

Top RL

Covers — this will include more than one cover. (top, bottom, side and so

on).

The database engine 12 will then fill the area around the click with the

required information.

This method can also be used to indicate what is to happen with laps.
There is to be two choices for setting lap requirements. Bars often lap in to a beam
a certain distance (nominally 12 bar diameters but may be indicated by a
dimension per diameter). This distance will need to be set in the parameters. By
clicking in a beam area and then nominating that area a “support” the database
engine 12 will then lap the required distance. Likewise at a step, a bar may have a
full lap (40 bar diameters) to the bar at the lower or upper level. Again this will be

set in the defaults area. Then by clicking in a step thickening area and nominating
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al so be instances when a step Iine will have multiple
RL's associated with it in the case where there is a
W@ k@pioyg7etep line. Steps in the soffit are gemer/avbkops/000404
i ndi cated shown as a broke#&/|ine (dashed). Voids 20
Voi ds can al so be treated as a concrete outline as
t h¥r e text that sdisplapad ®n drawétg ati ng an area where a
void exists. Wth this in mnd when allocating voids
to areas there will also be a need to indicate which
ar 8ehedfuler themipEatdethe follgpwing a slab wth a
rectangular void in the centre. The user will be
pronpted to indicate where the void is (inside the
r evt-argpreseits@ibde M didraeteedRaspaeing 280. 2005/ 091176
PCT/ AU2005/ 000404 25 Layers that indicate a concrete
joint A concrete joint will indicate that there is to
beLs thetr gafird bsyg of bars. This term nation may be
where all bars finish within the area bei ng schedul ed
(like a concrete face), or they nmay penetrate a
CeBIa?é Will geakrally! B® dranatdh aP@ger Where allndf tHe bbfies bars are
indicate a concrete joint wll generally be a
dravm bﬁe@ @uerl(egeBwjebar@ ) éndedll of theetop Parsaayetdrawin o & separate

ayef {85 Top_ PP, deks Al ERREPLS BlPe Tndad FiRetlinbipfy tevers o

defig@dble THeeesigst way Gbiddiinena dyads ttbadl the datdiize englne 12
i nvoke a table will set cover. This table 10 cont

that Ry want|te\gelrpt adpyey todiearesesth barsyddienesermt t@@reallqksorathe bar
and ﬁﬁ%pag%ba};éfééﬁlﬁe 180k U Fhat' %co?%\éﬁsgiﬁy«%r? dpédg’p]gé the bars

an~one cover.

for thé resi of fhieeddatathas shapgicataldguevd Useéd by the Idataleseaengine 12
around %h% click with the required information. This

to rep0REE 18 PaKISHAPEE used to indicate what is to happen

with | aps.
Since bars are generally shown in the form of a mat, the database engine
12 will require the user to indicate what bar direction is to be scheduled. This will
allow bar marks to be allocated to bars in the correct direction. The database
engine 12 can also act to apply bar marks and directions for more than one layer
of bars and have the software work with both simultaneously. An exemplary
screen display 200 explaining the laying sequence of the bars and hence the

scheduling sequence also is illustrated in Figure 45.

Lavers that define bar ranges

Bar Ranges can be drawn on a layer where all of the bottom bar ranges are
drawn on a layer (eg. Btm_range) and all of the top bar ranges are drawn on a
separate layer (eg. Top_range). There is therefore still be a need to select multiple
layers to define bar ranges. There are also scenarios where the extent lines are in
a different layer from the delimiter. To define bar ranges, the user does the

following:
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There is to be two choices for setting |ap

requi renents. Bars often lap in to a beam 20 a
weensadn7ei stance (nomnally 12 bar di anmet ers BUL/ADEYY5/000404

be indicated by a dimensi orR&er diameter). This

di stance will need to be set in the paranmeters. By

cl Cttdﬁtnl‘i@ oinrthe linesrindicetedandthehefeneoce mimeal 204tn &igae 46 to

support” the database engine 12 will then lap the

def'rieetﬁ\ﬂ woraaggteaqms Li kewi se at a step, a bar may have

a full Iap (40 bar dianeters) to the bar at the | ower
upper Again this will be 25 set in the

deCliching oartéa Imﬁeﬁlcag,edcw tha rederence naregral K Qe dn Riggire 46 to
nating WO 2005/ 091176 PCT/ AU2005/ 000404
defl%ﬁ% @Qﬁ@x "that is displayed on drawi ng Schedul er
then indicates the following V - represents grade N,

3 1818 oo 9% DRy TSRk pOFBE R w4
to défire thetbissetbarkhigisexplained immcﬁeldiajar béleg. Bt m bars)

and all of the top bars are drawn on a separate | ayer
(eg. Top_bars). There will therefore still be a need

t oCHEIiRG bnhbldiPse ihakated bpthedefiereachaiummerfht20eiisn Exjure 46
way to define a layer is to tell the database en |ne

to de_fme thedepping indigetaroAgainetits is expjained in mypdinialt Pelams .
The user will then click on the bar 10 and the
dat abase engine 12 will use that |ines properties
( | When) thecusesfalinks ohdhe abgvefagntianedrenditiesf thendatabase engine

12§ s g SRS BB SoSBE R G AR sl

for reenef ed Ml"@/hlﬂ?’n FoR ekBmpieronc the 08ér hadelideddbrieated by the
engine 12 w require the user to i|ndicate what, bar

referencectumerals20b, Ko slofabaseeandimki 2,ien repodaisesyingse range
extegflﬁli% {)R tlk\’gﬁaﬂe} al%%ﬁﬁ If’tﬁé%re erﬁt@&% ﬁ%%ﬁrtscﬂe on the same layer

ase eng SO ac

as themar lolais wokir st mattedltreeeUse)rtlaefrangmﬂemtlsawmoale Heatrer same
of bars and have_ the software work with both

lengéh And theweerr | remegﬁé%?r\ggyas R¥Been di splay 200
expl ai ning the |aying sequence of the bars and hence

the scheduling sequence also is illustrated, in Fi 8urﬁ_ .
45There Mayelsot bRy OCaRSIPRR VWiare g fgage break is indicate is will

generally take the form as another bar range extent line. This will then tell the
software that the bar range changes in some way. The same spacing will be
applied unless there is another text note between the range break and the next
range break. The range break will generally indicate a bar will change shape as

shown in the exemplary screen display 210 shown in Figure 47.

Bar / bar range bisector

It is also desirable to choose the bisector that intersects the bar with the bar
range as indicated in the picture above at “3". This may take the form of a circle as
shown or as other entities including donuts (filled circles). It is important for the
database engine 12 to recognise these entities as there may be bars passing
through several range lines. These bisectors will denote which range the bar

belongs fo.



10

15

20

25

Bar Ranges can be drawn on a | ayer where all of the
bott om bar ranges are drawn on a |ayer (eg.

w@eeosognge) and all of the top bar ranges are PCEHAMI2008/000404
a separate layer (eg. Top 2%nge). There is therefore
still be a need to select multiple layers to define
bakappingésdicdioer e are al so scenari os where the extent
lines are in 25 a different layer fromthe delimter.
To define bar ranges, the user does the follow ng: W

|20U5é|@9ér$7@r€(5ﬁ é\U?éWiﬁgQWﬁéd ir28uéh iaakéylﬂwamhéw fap to another
i nes indicat

b he reference nuner Fi
bar gpd CoNse@MSHlY 3%@5955@? St 8Rge af dneigy @wm ?]iaér[s]%nWt"?Fée a need
d
to d'lg’lfd;tﬁtr gHé gét%‘b%g gnér@@tfhzgfcgg ?ﬁﬁt fg;"@g%‘g c%%ﬁ%t il moLcate this
scemarioc | Ehésedindicatdrdyakerénamyf dorns dout uaner blasi‘czmapesn One such

scenarbis o A8 bY s Betet gteni gD Roanlrn FeTRbBb 8 Ehgine 12

is tdl@%éﬁttﬁi@ .@,yanagprn@f RIGREEr, B WAl applfto ItRe FleBEiRd4P of that
fine th apping indicator. Again, this is

dramngJ lzmu dmdgusn thfr datgbaselengineoh? withéren h@ombat tbei kewgvithout a

v R, FB o A8 L S B SLBREG FHL ms

the B that it isadpped té.0t defmpertdritor tiid BERNHGL td 8xcderbthedtoncrete
t he drawi ng. For exanple, once the user has clicked

strugtres withdle Byception indhecase ©f easncaetedomt Pemansat abase
engi ne 12 then recogni ses these range extent lines on
the entire drawing. |If these entities happen to be on
t h tharee areyrultiplesbarsdapging, the daiabasenenginat t2will extract the

o FEFARE SR HEDB 5 FRIBEA! o8 bfe e ¥y 488 oxompiary

scre€RaisplER 228! iR TFi§Ereo48,as okl BB iceessdrgToe thy balkon she extreme
indicated. This will generally take the form

rightecseact inferratinqefrasy f@ﬁtbamwé lappgds taniSince His btaéls alsp dapped
to a%%fﬁé’?’aﬁgr Lhat Ca%%”“&gar}?%e&%ﬁn ess't%%&@?/aﬂ@fnfoi gtrlon, the

ame’ spaci ng ere s ano

softWavet rrrubsitdaocti(iefuvgm The databasdremgineanad thea Ibeks t@Qhe next bar,
range break. The ran reak. will generall |nd| ate a

whighadogs INEPRRRHEARa oo eHe! jpformation wil

thers5& B88sell SBha%o A€ beROMAL bk fippebio s bar.

Default Colours

Advantageously, the software uses colour to bring entities to the attention to
of the user. This will highlight errors, problems or indicate the status of the
drawing. While the software will have default colours that are used, it is also
important that the user can customise these colours. It is envisaged that the user

will have the following set as colours:

Concrete outline — When the user is selecting the layers for the concrete

outiine it is expected that any current outlines will be made distinguished.
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Bar / bar range bisector It is also desirable to
choose the bisector that intersects the bar wwth the
whasos/ovange as i ndicated in the picture above BCT/AB2005/000404
This may take the formof a&&ircle as 25 shown or as
ot her entities including donuts (filled circles). It
it ad 8 Ishgidy tleendatabhrasehengiat a2 sdll dngimnthat 2 bar vélt oxpaidste lap the

t entiti her nay be bars passing through
req%@e&%ﬁanPﬁﬁégaqu{é:@ §e bi sectors will denote which
range the bar Dbel ongs to. WD 2005/091176

PC;!/ﬁUZOOSI §E00404 29 Lapping indicator There are
bas EX\gPar. i ng depicted in such a way that they |ap

to anot her bar and consequently do not have a bar

range of there own. There will be a need to def

t héhaleiahase Ynad2:3ise pravides A Rlase %deﬁneéeﬁmatfor text, as

well"gsI 4 “%é‘gjcﬁae{)rgei B &n bI%Ctﬁ@a%'1 f@varehrgis%ar anétsﬁ}éaefe‘?%ﬁded area
many forns buf aré basic s es. e suc cenario is

for thedacatigtbobihe hecessbey easbdeHleuemlnaldambGsevwnehléz may ask the

dat a seenln 12 tatth is a P
user ficlidk 60 3 BRI Sespiintiot,yRhSR Ghe tser clisks a8 hefehihe program
KoPthe LSerdB! 3PIAR thé Rkt Jah BRARPHIERIIONS BedoWi | | then
may.lliénowot ha‘% %?1 béa(?) w thout a arﬁ?)ange is the sane
grade, dianeter, spaci ng and covers the same extents
as«:}Qﬁ@obar té)&‘?ﬁat'lé di SﬁidFéiNin t I's Inportant
the bars not to exc e e concréte structure
with the exception in the case of a concrete joint
pe L1 pl ’ j e
CepSBREilheh RIS bR e P Er ARt e,
t hat has the information. As can be seen fromthe
eXQthg_r% screen display 220 in Figure 48, it would
ssary for the bar on the extrene 15 right to
extract information fromthe bar it is |apped to.
s bar, is o | apped to another bar and
eq%ﬁ’{?%ﬁ'ﬁ%@é‘aﬂh have the rel evant information,
the software nust | ook further. The database engi ne
12 the Iooks %E t he next bar, which does happen to
halle T 8% equired. In turn this
|nforrrat|on will then be passed along to the bars

that are |lapped to this bar. 20 Default Col ours
12 - Repreggnts bar dltameter

- —Represents nothing
300 — Represents bar spacing

The database engine 12 recognises any of the text attributes including
fonts, heights, thickness and justification. This then ensures that the database
engine 12 is able to recognise any text that the creator of the drawing may have

used.

Likewise if a slab indicates its bar spacing and diameter with a single letter

this functionality can also be utilised by the following:
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Advant ageously, the software uses colour to bring

entities to the attention to of the user. This w ]|
whe@kldghe errors, problens or indicate the stBCT/AU05/000404

the drawing. Wile the sofdlvare will have default

colours that are used, it is also inportant that the

usBarscarWheattbaiuser selests thal typical bat to beamedsagelitkintaon it it

s exgspis<L et S poINere Wicheprrioiatt 31 Jhes i il ffeclieh Sne colour

and bAYRE BafLin thB%e@@ﬁ& H%@t.orpatdmfé}@nt Eolbgr.expect ed t hat

any current outlines wll be nmade disti ngU| shed. WO
2005/ 091176 PCT/ AU2005/ 000404 26 it as a "slab", the

FZ%QI:) ﬁé‘ﬁg@g Qi heh?thd {iSe 89w ?ttshlg\teblgp%l b4k 'rEn@@ %Fet;)?? used by

required distance o anet er
clickpay @metles sneﬁeassda/t &ntities,eitgisnexplctatisthair thhei deffware will then

i |.ace to def tti s for text, as 5 well as a
hlghﬁ@%ﬁkbﬁrgp@gesy[ﬁgﬁgﬂ e tware to search in a
predeterm ned area for the | ocati on of the necessary
text. Here t dat a ne 12 k t user to
cl PelRedling pifhed % e@"@%@%@r@n Qegsgruently the
X agk:.f I 0 [
bar %ﬁﬁe%r% ih lth%nscgf(e‘gx%ﬁg‘\q{ gﬁ?fw §t |ge§5fcpéclf@q llﬁ% tg%oscﬁ’f%_ t r&! Wil then
show Hhts bar cam;lpbajyemgm adr awdiffgrer® dddeurs wihich is hdifferent from the
n text..t.o r. ent. di.fferent raneters
unschgdigist pare. TS wEEE st HebfoSR iR AR LBehssdtiaduled and

whathasBoflBeen BadffcMt s bar dianeter 15 - - Represents
nothing 300 - Represents bar spacing The database

engi ne 12 recogni ses any of the text attributes

| NgLic g WaRGSw h?’lsgmesuséh'sﬁﬂl‘é%m% the line by line in the

justification. This then ensures that the database
schesluljingavindowsit &bexpedied doatghe daravith thexdyramait linkdo that line will
be hlghq%%?erd gfs etarc]:?\ Il(JlnrealvélI Setolisy tt?ro\tﬂSh %qhgsues%'r is to double click on a
line in the scheduling window, it is expected that the bar that has the dynamic link
with that line will be zoomed in to the centre of the screen and be made a different
colour to the remaining bars. This will allow the user to easily see where this bar is

located and change it if necessary.

Scheduling Window

The scheduling window is to show the details of the bars that have been
scheduled. This will include all of the headings of the scheduling screen with the
addition of bar spacing. The user should be able to hide columns (eg. Pin and type
of work) that they do not wish to see. They should also be able to change the
order of which the columns appear in the scheduling window. The scheduling
window will be a floating toolbar but it should also be able to be docked if the user
desires. The overall size of the window will be adjustable by clicking and dragging
the edges of the window in the desired direction. Users will be able to sorted
ascending or descending information within each heading by clicking on the

column heading.
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Likewse if a slab indicates its bar spacing and

dianmeter with a single letter this functionality can
wab®s/oa7ati | i sed by the foll owi ng: WO 2005/ 09RATAU2005/000404

PCT/ AU2005/ 000404 30 Bars 31 Wien the user selects the

typical bar to be used by clicking onit, it is

expheteedhbbkt atsoe beoﬂte/vabmty/vitdﬂmahermhlt@m isgel&ctlahs within the

windzife Terttstneler bUTH HheavaR 1 BrasiE e At mBdhs. Aanged! hiRhight

theW@Fhé@?nél‘ RideR@bects the typical bar range to be used
icking on the necessary entities, it is

expected that the software will then hi ghI ight all
bab:zhéﬁﬁﬁﬁnk’bﬁfw@éﬁ \ﬂgé Eﬁgwn Schedul i ng - Wen
th r and consequently the
bar appears in the schedul ing window, it is expected

t hittis Ty Eeﬁ%&il 1}9{%5 ?f i tt nziBANs c\ﬁ%ﬂ@’ﬁa b stla@%?h@&&lﬁqa{/vgnnqow, this

range a eren SHeur eren
will thiee ﬂé)adjustétem\uhedirbwrr@ FBh lexamdlé, ifithere mgas & bab8tmeiees long

and JGn T EHanEh a5 et @om heabar Roul extead matres. As the
soﬂ\R/QFeoH/%UIc{ Hgt l( VW cI|1 i@ clioh &b %xté’?ﬂ%‘béf‘ gNé!"'SEQOcWahtlie user

I'S expec barvvlthth namc '|ink t
will thetmeclwkl on the shiegcblﬂ tr@hh)mdthag véiab I‘tolenhend df $hoe obéredhanges the

bar SPAGHG T dhee aERsaHG WiBR: HS P RarS i ehenas Dhthe user
insekt8ad lea‘rh ﬂw%%c%é@ﬁﬁh@ winddw, thetdartiifihéh B8 é’t&éche@eto the mouse

zoomed to the centre of the screen and be nade a
cursai Waeirr@tor the usar to Pace ghe bewibdrig thedsawimgi K the user does not

wanf in& Yol BatiE kg 6 e 2REELALENo' CLihel redan (fagmessy)
they28hnT BRoks§drRdwhieRgoW GO W& u¥ 56 thaoetdrawij pirhaingfuridh@nged.

bars that have been scheduled. This will 1nclude all
Therst shaeldhalsai bRydhefundiionsicnbave ithg neyy & Ripead PRethe concrete

outifi Huk £BF ke WA BRI U ARG ALY (Rt ¢ hey o

not wi sh to see. They should al so be able to change

schionll PR rrmdBe Hel S Raiheng 2B5R 1A dhP s aerapessing

dewgg 2?@% niﬂ?éﬁégbﬁ;gir@moryt f(ﬁhﬂ@hdgabS@omuﬁéﬂ prdgrale element for
causing operation of the processing device. The computer program element
includes a series of instructions for causing the processing device to carry out the
above described computerised method of scheduling reinforcing bars for use in

reinforced products.

Existing scheduling products are developed for the purpose of creating
architectural and structural drawings and so during the detailing of these drawings
the scheduled bar data is generated. However, the present invention provides the
ability and flexibility to extract scheduled data from already existing structural

drawings supplied from customers.

One existing product can convert existing CAD elements into scheduled bar data

but nevertheless requires manually selection of the line or lines, one at a time to
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desires. The overall size of the window will be
adj ustabl e by clicking and dragging the edges of the
wowrmdonirea the desired direction. Users will beCEHBUZ005000404
sorted ascending or descerd ng information wthin
each heading by clicking on the colum heading. WO
pro&ﬁ@%cﬁn%&!ihl@ﬁi GarE BU20ROHA00FDd schidileer @éatahisthen aleserntined by

eab|I|tyto ke multiple selections withjin the
the mesawf th6r liRssAsPWN; an wake Rave Joc manuell speciy the bar
y [ [ n

dlan?F é"@] it ntghﬁcb Harlg er@lwebeég‘rf\?\ktﬁgg)d‘r L)é‘?ndéa @@rn@%rhfdnctlon
Thises yaemm@lavhandl manwnalarrreatﬁated drecessavgach alsot rledaes on accurately

gheduling wi.ndow, this wll then be adjusted in the
dra@pﬁﬁaw& SF(WI“'&%QF%Y%W "Bft here was a bar 3 netres |ong

and the user changed it to 5 netres |long, the bar

| d extend 2 ne

. th
o e 2 Rl Rt B e Mg T e o
set H? ¢lles"slith t%ge Roflih&ihd tohbRts! IQ@eI@f rélhfbr@éfnehh E!é!ve\!l‘s SQefault

ext end. t he user” changes the 10 bar spaci ng
cond:rb’ee saverdetd agd Wherdacijvatte sgamilinciionfthaiavyl seiani for bars within

change., Jf th ser L nsert r.oin, th chedul.in
the ifRlaaietaY RePAR SN ThRamepauBetbmlfoq §fpRE s Wooncrete
line @\HH Wr‘iat\’i@'d té‘rﬁfo?c%mér'iﬁlﬂésérﬁd tierphenReratd 8chedulbarddta based on
drawi ng. If the user does not want the new bar to

the apzp'mﬂd trfornetiest (Bar lgngiisngre sutangaticalyaadinsiedobased on the

, h | | - Wi
condBE iy IG5 BBr et BTNARE B Uil S el tifetes anc
quantite® He élb@ dutoveticdllyt fsdigne, tdsethe&wdming)bmés (WiIItHa@/e text

concrete outline but not have the bar print on an

y
recogaitionihabraads. thEtexwtung tgxt lgbplise At Eheean@ H'é%het $anning process a
[ r
sop S8 AT for gl Frarking BEFER; JHodte] 28 A as the
scheluteat datd. or cau5|ng oper ation of the processi ng
device. The conputer program el ement 20 includes a
series of instructions for causing the processing

deFinedly! 0 i€ by Widerstoed thbbvarmi&smcdﬁ&ﬂatlonﬁwﬁeadchms may
met hod of schedul i ng reinfor C|rggh ars for use

be made oinedavBRRILWEO SRRy g ORI SIHPTABBLL S thesnyention.

devel oped for the purpose of creating
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architectural and structural drawi ngs and so during
the detailing of these drawi ngs 25 the schedul ed bar
walaia/ovya7gener at ed. However, the present i nvenPtCDAU2005/000404
provides the ability and fI8Xibility to extract
schedul ed data from al ready existing structural
CLAIMSM ngs supplied fromcustoners. One existing product
can convert existing CAD el enments into schedul ed bar
data but neverthel ess requires manually sel ection of
t hanl amenwted imethodonfesatedaling meirfforcig BARSIAIAUSEt reinforced
CE%T/%J%OOS/ 000404 33 gr duce schedul ed data for one
s, the gnatbad iFludingdbe SfePS ®fen determined by the
| ength of the |ines drawn and you al so have to
manual |y specify the bar dianeter, quantity and bar
napleringrdriaull spinfareedh prodyst Rgrametess i d dptaiassct i on.
This is a very slow and manual orientated process,
which also relies on accurately 5 drafted draw ngs, .
whircta sladabase) engire, automaticelly t dejgetirgr@dil msnmoreneeinforced

prodF BEHerkfe Hehh Bl o riors TelnlorPRyBrhdudhbAfnd: aRE

reinforcenent |evels, default concrete cover, etc and

t hen activate SC function.t Wi, | | n, f.or, ha

w ERe tien 3tdiaf Sirad Sl b 868048k Feinforced
produstct ippepaitibl deber ijeheralgat reff@rchNcr Bbhe 18chédifingnd data.

what is a reinforcenent |ine and then generate

schedul ed data based on the scanned information. Bar

e ty.C ' h :
2. L SAEAL S IB L bt FhHERe aSRRe Grogucts mauae
reinfiet&d congretdBprodliotsteheudingrghy op@ot mdresofar eoradrsie slab, beam,

automatical |y assigned, as the scannin rocess wl |l
colupaye Wallkt stailecBignPanen eeHRler ol hdHe g@(‘?ﬁ%%‘fg qrgxtlaser bar.

| abel s. At the end of the scanning process a 15
separate dynamic detail for a bar marking plan is
3. pr Adoetibdaceaidingio tltleer sod edclachsdhton.2, Fvimereiny/the teinforced

oA B R U S o

o GERAL 198, TSy R Aot e procuct

1
pro

4, A method according to any one of the preceding claims, wherein the
reinforced product properties include steps in one of more surfaces of the
reinforced product, including any visible and hidden steps in the reinforced

product.

5. A method according to any one of the preceding claims, wherein the
reinforced product properties include text characterising one or more of the

reinforcing bars.

6. A method according to claim 5, wherein the text characterises the
dimensions of reinforcing bars or the spacing between reinforcing bars.
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1. An automated nethod of scheduling reinforcing bars
for use in reinforced products, the nethod including

w0 b@ssvEapes of . storing defaué% rei nforced prodRCT/AU2005/000404
paraneters in a database; 5fn a database engine, ‘

automatjcally detecting one or nore reinforced
£ pr%‘dme(t#‘%gcﬂfépf(ﬁ@% tor elairerfd Wherain eheerainforcieg arodiownsions
inclUHeAWnY98y LN t reinforced product
" par ar?gt é?%agﬂmgtgfc%ggpé’e% or cag{éfI pﬁﬁﬁ@ﬂcﬁ’“ﬁ%ﬁehﬁ‘e@s@c the
reinfogcegbpradaice rei nf orci ng bar scheduling data. 10 2. A
met hod according to claim1, wherein the reinforced

products include reinforced concrete products,
i ncluding any one or nore of a concrete slab, beam

coj um, Il, stair, tilt panel, coupler, top hat, bar
8. cﬁéi F‘eélﬁ%ﬁl%@? ipgrio agy enereathihe ateerdinggclaimsi wherein the
reinfOR&Phrddl et rfi | inforced 1 . .
pr oduét pro errg? eés hcéwﬁgﬁaggégﬁg?gw%n& ﬁ]o(g? q?ﬁiée reinforcing
barsout | i ne of the reinforced product, the extent of the
reinforced product and any penetrations of the
rei nforced product. 4. A nmethod according to any one
9. Oof At hRttisPeRYbAAING! B BRy YRR Lot d i
_ product properti eg ingﬁ{ljde stcgpgjeit ?%%%OQ%Q cﬁ%ﬁs, wherein the
reinfgipedapeaaust prapertiesriochider thed eptend wft oné ot e gafgys of the

V] S| and hidden steps in the reinforced product.
re"ﬁéhﬁkfhéghod according to any one of the preceding
claims, wherein the reinforced product properties
i ncl ude text characterising one or nore of the 25
reinforcing bars. 6. A nethod according to claimb5,

10. whermethddhectsming 8" a6y &Brie o3 thie r&m:c‘@%é)fwherein the

. reinforcing bars or the spacing bere or¢ing
reinferging bars Idede Prinay 3wiHAINg2E0S/08ddhdary réinfechiedbars,
C i n aim6, wherein the reinforcing bar
such |ﬁ§%§k%ﬁ8h%$%%1ude any one or nore of shape, length
and position within a layer of the reinforced
product. 5 8. A nethod according to any one of the
precedi ng clainms, wherein the reinforced product

1. Pgsg?gfglaﬁ Sb@%ﬂg?@e 6 N5 RMRE 0P Tth@NBredediY ldiths! Reherein the
reinforced product properties include data characterising the secondary reinforcing

bars.

12. A method according to any one of the preceding claims, wherein the
reinforced product properties include positions where one or more reinforcing bars

overlap.
13. A method according to any one of the preceding claims, wherein the

reinforced product properties include the gradient of one or more portions of the

reinforced product.

14. A method according to any one of the preceding claims, wherein the default
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9. A nethod according to any one of the preceding
clains, wherein the 10 reinforced product properties
w0 p@boea7¢ he extent of one or _nore ranges of tPEI/AU2005/000404
reinforcing bars. 10. A met A9d according to any one of
. fhe @rec ding clains, wherein the reinforcing bars
reinfoiee cﬂ’éo‘glr“?trﬁﬁ@meé‘i?rﬁf petidegtheabetiom eretapndaver of the reinforced
prodihforcing bars, 15 such as distribution steel. 11
A net hod according to any one of the precedi ng cl ai s,
wherein the reinforced product properties include
data characterising the secondary reinforcing bars.
20 12. A method according to any one of the preceding

15. cl Aimethodhacooirding e anyeirf of tﬁ@%r@&@GﬁHQFclé?ﬁ%PWhteirﬁﬁ the default
e positions where one or nore reinforcing bars

._includ
fe'”‘l&f/‘e‘?(r afszdo%pifﬁm?teﬁ%mydn%@@mr@getl@p gngtbsie of the
precedi ng clainms, wherein the reinforced product
properties include the gradient of one or nore
portions of the reinforced product. 14. A nethod

ac ' f di clali ms, wherejin
16. THAMEN R d6ENa 58 78 prids 486 B8 dBe Slafmbobaren the defau
reinfoetetf prodedt paathaterpiathetdtsult BaF SESpENEr BifidRBr.
top cover of the reinforced product. 15. A netho
according to any one of the preceding clains, wherein
the default 5 reinforced product paraneters may

in Iu%g bar overlap lengths. 16. A nmethod according to
17. rér@: ograqcrEding &e aay mpecofdhemreaedingiotitrise thiefreathod further

includsi r roduct paraneters include default bar
usﬁ{a%@% éggg(?i?rrensi ons. 10 17. A nethod according to any

one of the preceding clains, the nmethod further

[ ' e of ;. selecti one or nore zopes

w%%lﬁghgn%ﬁwﬁo%dge%ewwg} @ged G508l fporey F%R{Oﬁ%%d gsoduct
drawirgs fp carty oel refrfoimgbaesctiefi@idy! i ng. 15 18. A met hod

according to claim 17, wherein each zone corresponds

to

18. A method according to claim 17, wherein each zone corresponds to

separately constructed portion of the reinforced product.

19. A method according to claim 18, wherein at least one separately
constructed portion is a separately poured section of a reinforced concrete

product.

20. A method according to any one of the preceding claims, the method further
including the step of:

at a display terminal, displaying the reinforcing bar scheduling data.
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separately constructed portion of the reinforced

product. 19. A nethod according to claim 18, wherein
W@eoosegtv6 one separately coggt ructed portion PGI/AaU2005/000404

separately poured section of%a reinforced concrete 20

product. 20. A nmethod according to any one of the

precedi ng clains, the nethod further including the

St : . . , . h
21. 2 Ppetacbortngbhy Sioh e poRPls B ARed 185 mgthod further
incluelimy thepoeP/ 00404 21. A nethod according to any one

of the preceding clains, the nethod further i ncluding

the step of: rationalising the reinforcing bars for

useatiomatisiag tie¢ néinforeitgiyans ot wse intha 2einforeB RPsducts.
according to claim 21, wherein the step of
rationalising the reinforcing bars includes:
sel ecting reinforcing bars having dinensions within a
pr edef i ne(? tolerance; and 10 re-labelling the
22. sefelielliod AcePEliRg g Blaine &l Mhereine theastenli oferationatising the
reinfBFbiﬁ@%aéﬂcha%%Fed product draw ngs. 23. An automated
syst m]ror scheduling reinforcing bars for use in
reinforced products, the systemincluding: 15 a

d oL i | §. reinf d duct.
=SB0, TR i SEUR R Y i erytlrance
and detecting one or nore reinforced product properties

fromone or nore reinforced product draw ngs, wherein
dat abase engi ne uses the stored reinforced product

pacaabeking tae deReter tfordifd Bhps mﬁirpﬂw%déé%he?ﬁrﬂeﬁ%ibhggm the

. .to schedule reinforcing bars for use In reinforce
reinfarceg Rreduetirgwingsdance with any one of the preceding
clainms. 24. A conputer programelenent for use in a
conputerised systemfor scheduling reinforcing bars
for use in reinforced products, the conputer program

|@{'% hogludl ' f i ti for causin
23. Z ¥ glgoaﬁ\séfégﬁ%:/sg%m?fg? %rchsaul?ng reln orrcl:Jlﬁglb%r}g for use "i‘H S|”:ain90rced
products, the system including:

a database for storing default reinforced product parameters; and

a database engine for automatically detecting one or more reinforced
product properties from one or more reinforced product drawings, wherein
database engine uses the stored reinforced product parameters and detected
reinforced product properties to schedule reinforcing bars for use in reinforced

products in accordance with any one of the preceding claims.

24. A computer program element for use in a computerised system for
scheduling reinforcing bars for use in reinforced products, the computer program
element including a series of instructions for causing a database engine to:

automatically detect one or more reinforced product characteristics from

one or more reinforced product drawings; and



25 automatically detect one or nore reinforced product

characteristics from one or nore reinforced product
wale@doygss and WO 2005/ 09117637 PCT/ AU2005/ 00PEDAU2005/800404

the reinforced product para%%ters stored in a

dat abase, and detected reinforced product properties,

t ouse Heelueisforeed moedusigpasamestersrstarasl imardataliase; exhd detected

reinforOSY HrSaddl GopRARNES SMhbaLRA™eifReeiRy 48 1F Lol B Anforced

products in accordance with any one of claims 1 to 22.



