
A'null ,a,.,, robot cquipp<'tl with ;i~ 
\\·fu.:•t:l\, lot\t.:l anJ \Oil:tr \~11111Cf\ .mJ 

an umbilk.ll cord attach<'tl to Jll Jrtofi<i.tl 
br:ton h.h 1><.-cn md1ing it\ "J} t hmugh 
Melbourne\ ••·wcr>. Dis!\uhcd J> Dr 
\X'hu\ IJnhful fric11J, K9, the devou: h,l\ 
impe<ted more thJn four kilometre' niche 
tir) \ UJH.Icrground pipe.$, a~'t..'''i11g 

su "'"" .11 ddcct• with unerring .IL<uo ·"Y· 
f Ill' whoc, codc-nnmcd I' I RA I (Pipe 

lmpcctioll RcJI-timc N>O>mcnt 
lt'<.hnoquc). t"volved from 3 JOUll prt>JC<.t 

OCI\\<'Cn ,\ldbournc Water and the ("SIRO 
01\ 1\IUil\ of lluoldlflS• Lool>lflltllllll Jlld 
Lnginccring .1nd 1-.lanufaccuring 
I ec h11ulu~. /lldbuurnc \"q:ucr ""'ttht 
csmo·. help in 1991. became it nceckJ 
dcpenJ.chle i ufu1111ution abou 1 1 he 
condiuon of the city's 18 000 km ;ewer 
ncf\\ nrk. \CH lOll.) uf whKh au: more thJJl J 

CCOIUI')' old. 

( ~onvcnlumal i n'pcct ion met hod,, 
sudt J\ the"" ufduscd urcuit tckvi>iun. 
\\ctc con"dcrcxl unodiablc, largdr l>cc.ou><· 
they depend on' odro itnJgcs of vuiablc 
qualil) eo .1<\C\\ the SCV<'rll)' of pope def<'t.l>. 
The vtdco provode< usch1l tnlormauon on 
major dclcct>. hue ),,cJ, •. , rhc ohJcclivirv tn 
omt:k pipe detc·ruu.u•<m. whoch sogn~ l < the 
need (oJ 1m:vctu.t1 ivc m.ain ltnam . .:c. 

In w ou r,l\1, I'IRA I provide< a 
qulntiL.lcivc .\\\C\Stncnt of ~C\v<.:r LOtH.Iition 

b~sed on dct.uk.J mc.l!.urc:mcnts of the 
'"'''er's mtcrnal 1\COnlCtl)'. An in-pipe 
,·chide U>e\ .1 l.1wr \C.tnncr and other 
<emof\ for tlr,unnl St'\\'C~ and 3 sonar 
";;mncr for llnmk·tl ><'Wcr. The high 
vulumc mc:a,urt'llll'nl' :u·e transmitrt.•d to·' 

mobile w 111ml mum whith hn"'"' d.u.o 
proccssillg .olld wlllrol equipment. Cl he 
nl<'35urinJ: ;y,tcm wJ> developed hy 1he 
D•vt<lc>n nf \l,lnuf.ttturing I e..hnulut:.,v.) ,\ 
do<cd Clf<Uit I \ c.tmerJ is carried for in­
pip. n.wi!\.11 oon .md to produce: J \ldt'(J 
record nf eh~ ""l'l<.'ction. 

The.· uH.:.I\Urcmcnc <1;-n.a :1 re rhcn 
:U o;l)}',cd (11\i ng .miiiLit~ intdligcnct• 
sofrw;uc develope-d by the Divi;ion of 
Building, ( un;uuuiun und Enginc'Cring) 
to detect and cla<sif)· defects 3nd to me 
thOJr <evemy ~c"cr cn!\ineers hale rc.td\· 
ace<.'<< the gromccr)· d.tta for d<"f«ti''C 
rc..-g.ion' u, lurrhcr tnVC:\rlg.JlC repan 

uprium. A' wcll.l' hcmg mnrc rdoablc .tnd 
objective, I' I RAT cn.tl>l<> pipe cmHiiliun w 
bt cornp:arcd :ll:CII I .;ttdy over tunc. 

improving 1hc u.l.king of >Cwcr 
delerior:u tnn 

Left and above: PI RAT gets down to 

work in Melbourne's sewers~ 

5 p e c t r u m 

A clever 
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Although l'llv\ I i< still under 
development.,, n11111I1Co uf OI'C:rs<:as watN 
authorilies haH~ c>.pn.~wJ kc."t"u infl'tC..\1 •n 
i" opahil'"'"'· ( n•c' m d<"Veloped 
counrrio ~uch .u .\u;rr.ilia """' 
~pproxim.ndv ')()()() kdomctres of sewer per 
million uf popul,nmn. Rdi.ohlc impemon 
of' underground sewers is critical to 
infOrmed as:--ct m.w.1gcmcnt and w prevcJH 

w llap<cs which IC\lllt ill environmcmal 
damage and co\lly cmcrg<'IIC)' repair. 
Damage is lx-coming mor< wmmon.., 
nct"ork., age .mtl rlllurnl\ become more 
hostile. 

PI RI\ r project mana~:er from 
I\ Id bourn< WJI<'r, (;,or)· Cm,phdl, s;ty> rhc 
mst of lll31ni311Hilg \CWef\ 1> IHgh :OJI(J 

C>caJaung. ' rilt' :1hdny Ill a<SCSS 

deterior.uion and to prc,licc the impending 
collap>c nf' a 'Y'Itlll h." linancoaland 
cnvironment;tl rumillcalinm, Camphdl 
'">"'· 'Oamage to .tdJ.K<'nt non-~,·er .usct> 
CJn pollute the em lfOIIIllCill with \C\\"d!\l' 
mcrflo" and "'cp.tgc en ground w·Jrcr 
\11ppliL':o. 

'I'IIV\ I has alrcad)' hdpctl Melbourne 
\VJtcr l<l "'"''' rcli.thly ·'"""the condil ion 
of a number of(,()() millimetre cnncrcrc. 
cla1' and lmck <ewer,, and rhc SYStem will 
be .Jdaprcd to ut her pipe materiaL, .md 1i1r' 
m fin·urc.' 

OrgnniJ-allmu lllttrtttrtl 111 Jttlnll~ 

npportunmrs jnr ''Pf'lir.uiqm of PI Rrll 
should COil flu-/ /)r /•urk G1brr1. CS/ RO 
Ditdsiqn qf Building, Co11Jtru .. 1io11 ({}Jtl 

l£nginemng. PO llo~; 56, H1glmr Vir. j 190, 
(03) 9252 6000, f,i., (03) 9252 62.f I. 01 Dr 
Krvm Rogm, ( \/R() lhr•l<fOII of 
Ma11u[armrit~f{ Trtluwki}!J', I Jlf"krd B11g 
No 9. Prmmt l'tr Jtrl (OJJ 96Q2 ;;oo. 
fax (OJ) 9(>6.? '851 
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