. hig3e_\l.j6T=D e Invention The present invention relates to
‘a net hod and appalWﬂmmmmmmwwwg non-destructive, on site assessnent of the
 or ngce of resilient el astic substrates. In particular, the present
|nvenf|on relates to the assessnment of, for exanple, seal ants;g@npRHiLl £Hd¥0
f acades. Backgroun mm w Nmmrntlon For conveni ence, the bachround of the
invention will jm WM m“‘ h refergnce to a particularly suitable field
of application of t he pghdyed and apparatus of the invention - the
assessnent of seRISITUENOBRDESTIRUCTIVERLASTIC RIDEOVERY I'TESTER! asti ¢
substrates wll be readily determ ned by those skilled in the art. The
predi sposition for all year round air-conditioning and the ever increasing
ener gy %r u qu:mrth the high level of prefabrication in construction,
have ingﬁ%gségﬁ%ﬁg?¥5¥% pl ayed by sealants in building joints. Effective
seal ants are inportant in contributing to successful watertight building
envel opes and preventing infiltration of air. The high cost of energy for
ai r - condittei presery iavehtionotelatess tons suethad anld vapparatest for the friontdesruasiveaoa-site

rendering the serjqQus cqgnsi dera i on.of Rui]di seal apts essential. The

| ong. t erREeETRERIcoaIhe pARTABEe 95 droilen it BiRERES o o parlcrz'é&-prh@gpreﬁ@lt
bui l din I b Fﬁlﬁp 2 gowners.

Seal ant gnﬁgigfgﬁcglﬁ%g? P%ndag Blztcebrf ﬁ‘?f’@a{)”se In ?lgq{h% an CI vi l

engi neering works as they serve several general functi ons as follows: (a)
Wat er proo fang, function. Seal ants are used as conponents of conplete
wat er pr GRESKREOURG Of the Mvenliony st ng t he passage of water into the jointing
part of the bui l di ng. (b) Environnmental function Seal ants are used as
barriers to resist the passage of heat, |ight, sound, odour, dust, etc.

19" Margdr &éH¥@niercd, the Habigzround df M ifvehtidd weITERY dBouKsEd wifhl Fsféreite to a
Seal ants are used to acconmpdat e conti nui ng chan(ges in size of the joint

due to tpastiedarly switable fieldefapplieation efathe martbod and appasasis @f the invertion otheand

creep. A seala t able t erf t hese.f tion nd
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accept abieRernfifich HRMRsASIGAS ADME af@i Nt enance costs. | n sone cases,

addi tional functi'ons may al so be required such as ability to perform under
speci al tenperature or humdity conditions and abi lity to withstand

pol | ut ed, at nospher.e. erforma ce of seal ant epends to a | arge extent
bn t he. pFopBrIGBPGeR S b SETTCHONEY A5 ERUIE 08 £ TP mEFrREE e e%ﬂsént
is to beg ea%ﬁrh u@m@gs ﬁvélrvfbremumur&%sm%ﬂam ifcréfigd rﬂétﬂafé

appl i catl on site eal ants are generally expensive to 1nstal

renove, seathntshinsbuikiihg¢aimsnt Effestiv smymbaeadm piipoetaat irt bontgibutii t emtcﬂsvful

itself as a materjial may be rel atively inexpensive
watertight building envelopes and preventing infiltration of air. The high cost of energy for

air-conditioning and problems associated with water infiltration are rendering the serious
consideration of building sealants essential. The long term financial impact of poor sealants
on the cost of keeping the building comfortable is now also being calculated by building

owners.

Sealants have conventionally been widely used in building and civil engineering works as they
serve several general functions as follows:
(a) Waterproofing function

Sealants are used as components of complete waterproofing system by resisting the

passage of water into the jointing part of the building.

(b) Environmental function

Sealants are used as barriers to resist the passage of heat, light, sound, odour, dust, etc.



In recent years, the deterioration of sealants has attracted nmuch attention
'in conjunction with the construction industry's increasing use of |arge
panel curtain walls. Many sealants in high rise buildings are reaching the
limt of their life span. To derive an efficient repair/mintgprangn 2003
strategy for a large area such as in the case of a building facade, an
efficient on-site nondestructive diagngétic techni que is essential.
Tenporary work in the diagnostic process nust be mininmised. At present, no
such scienti fij© fEbRRgnpS avail able. The conventional techniques are
general |y based on tedi dus, destructive, slow | aboratory based

nmet hodol ogies. In the case of determning the durability and performnce of

new seal ants) the conventional testing techniques generally stipulates that
the seal®ht rdeversst eutqlfnF¥incured for a period of 28 days before the

tests are to ' . O : . | when
¢ comes t o SaPABRAR iRty ackinfRR TR ARG 2Bk of If (GRF &I Wihely T
it will perfanoistipeend sweaitiral mogemergsiancloding vibrhtiend andadeep.ai | ure may
actually occur before the sealant has a chance to cure. In practice,

seal ants which are installed on-sitfe, do not "enjoy" the |uxury of being

caused Y SR B it i pdeqRinkae HinerdRs A oL HSAHE REE pliGO e 3ECcERBIe
curing rappbfthndean dukdilitg, Sdédofemrrally feptableariShadt afdepiBlehfinieAdrcd tsts.ar €

hi ghly possible. This highlights the concern that conventional control
t est s colnlseme ¢asesy additionad finggions snayf alse be aequiredesiich ag abidity thpédorm phder ar e

put to servigce. It is thus.inportant to itor t i N-Servj ce rf or mance
O soal aredal Eiweta ok MR Fnihine aga ARAty i whibitand e fifoSpte:e
application. To achieve that, a reliable on-site, non-destructive

di agnostic technique is needed. The present invention advantageously

pr ovi desTlke parfdrodnenof seplants alepends or a fdrge extentromt tby prpper kelenticn according to the
non-destructive, assessnment of the perforpance of resilient elastic,

subst r at SYIrOBRER! tosWhigh fherfealanig o EE srpased.Andgs ke ncsdrbycihg é“éb““Bﬁ“—sg’iH ad | ¢
IS envis : £ ho i i h

fiel de opemadt DEbpaERd o ieso SRR BE My ERRSe FRL L oidvt,
assessnefiiis agslachnggo @ekts , may e igh ievon deuigh ahe isvalamnitfedChdiai matedndman-iss t e
applications. Summary of the Invention According to one aspect of the

i nvent i of¢latiyelyelnexpepsizgi ded a nethod for the non-destructive, in situ
assessnment of a resilient elastic substrate, the nethod conprising the
steps of: applying detector neans to a surface of the substrate; urging the
det ect or INRBER yieRisQ thehRetdriislidrodsealan@ Habl Affsateldi ndhdhyat@afish anéorfirReion itk
predet erm ned depth; holding the detector means at the predeterm ned depth
for a prégeoastrction indusiy'sringreasingseraf darge panal gurtpipavalls. vamsealants indvgle

eover Bt iR HRek G 4R ISCRET B el TRERSH B brkoP RSt
steps. TheateBPIdCAldrfd arh Jubk afl§h eKd Edse FaNBuilding BRadd!r dr06ficRht bhkite non-

substrate, urging of the detector neans into the substrate, holding of the
det ect or destrntiveadiaghastip testinique is eseehtidb pTemparaty wetle insthe giaghosticeprdedse must

means may be nmanyal or automgtically controlle Furt hernmore, the speed
2 whi o e FEERIRdc ARPrRiEah o Ueh it el Pl nftieckpresonal Eqhoides
predeterm afﬁﬁgtd&s&ﬁ& {eagouRr &‘éi@‘rh@tw@,g fabOBidT bal HEHS 6Ib€i€§' based on

the partic substrate bel ng assesse However; In a preferred enbodi ment
the detector neans is urged into the substrate at a speed ., 19t" March

2003 -4
In the case of determining the durability and performance of new sealants, the conventional

testing techniques generally stipulates that the sealant must be statically cured for a period of
28 days before the tests are to be conducted. This seems to suggest that the accentuation when
it comes to selection of suitable sealants for a particular job is on how it will perform under
weathering, ignoring the fact that failure may actually occur before the sealant has a chance to
cure. In practice, sealants which are installed on-site, do not "enjoy" the luxury of being

statically cured in a fixed position, before experiencing undue stress caused by movements.



.of fromabout 0.3 to about 0.7 mm's, nore preferably at a constant speed of
about 0.5 mmi's. Further, it is preferred that the detector neans be held at
the predeterm ned depth for a period of at |east about 5 seconds. The
predeterm ned depth will generally be no nore than about 10 mgs gafn £003
preferably about 5 mm According to a preferred enbodi nent, the rel easing
step conprises maintaining the detectory,means in engagenent with the
surface of the substrate for a period of about 5 seconds or nore after the
rel ease qngy ¢ subfcRtas uyﬁmﬁi@%ﬁﬁﬁg Yatfiér thid® st fid &B&e@e@bﬂ?mﬁf
engagenent of the detector nmeans Tor at |east 5 seconds during elastic

r ecover ylaidares tage highly rmwssibledv dihisabigblighty the abheesn ttha comventionah contfolt teetsnost
representative recovery values. for the substrate. That is, the.rate of
change. (JonuCtEh iy B mosningless B seelinss dege th FH BETOTR fHowerP 1 SEFvide; Lyl daws
seconds ; iRfsetvi ' g,ted-',ﬁ. t he
assessne]%{tﬁog‘f%n% %?“Bﬁﬁ?‘ﬁéﬁégwﬁ he&g{i}g‘gﬁ ?gf@ea&nﬁsfr e\%ﬁ'liﬁ fl?%gﬁercgagi il ymg L
under st cmitial ktage aftersapplicataome sTo hachiewt thatifa refiable enysitaf hen-déstetivndimgnestich as
wi thin about 2 hours after the conpression of the substrate, nay be of

i nt er estechRiQye B Neededces are al so envisaged within the scope of the present
invention. Wiile the assessnent of the substrate by the above nethod may
provi de sufficient information to accurately and efficiently assess the

per f or meMhepebent heveatihsidvahragedustyt providesss apthosd ahd appardves fordee dgunitd) @uick
means. For_ exanple, .in one enbodi nent the nethod further conprises, on the
renoval Y1 RofedeptustYS raspesamentt ofothetnesfosmancecf eilicpkelastisssubsirass. suchas| y

i nspect i e AQ: te ' e
beon apptiianss fotibtdile 3h hiiinh oD, G b, " 5brk BppddCaE bR MERERaER
faci | it ajssdrdnis ﬁfagelfe hsplivablet i tha dhed oNmalterRabeahd Repair bhBudding tfagides,
According to another aspect of the invention there is provided an elastic

r ecover yperéasniange asssesmiing andr diagrosisorand epralityc eonie]l in rmanufacturing sndremesief a
resilient ?J astic substrate, said assenbly conprising: detector neans

adapt ed tRP58"Uplied to a surface of said substrate and urged into said
substrate at a substantially constant speed and held in said substrate at a
predeterm ned depth for a predeterm ned tine; actuating neans for actuating
sai d ur gBupmafy ghfhd Ioedngionor neans into said substrate; and 19t" March
2003 -5 processing neans for storing and/or processing conpressibility
and/or elastic recovery of said substrate. Once again, the speed at which

t he dete i i 1 -h and
the pr edareordidfont SupbCitnd i Bnddindlets pichidza amehd SF O dIShciive i
assessedsitirassedsmentsfe resilientagbgstic calistrate, the nidikod@nguisorg thestess 6fo t he

substrate, including the urging of the detector neans into the substrate,
and hol di ng of t he2PRIYBgsIeCior Hpcans 19 acirias of the sypstrats: substrate may be

manual |y or automatjcal ch&ntol RSthn

detector nmeans is yﬁ%ﬁ%‘édtg%%émur geﬁ“’.‘ﬁ guﬂtgﬁgtggﬁis ?tgj?{gﬂglt a St}l%?idnttoiaal |y
const ant prgdereinkd depthy about 0.3 to about 0.7 mm's, nore preferably about
0.5 nmm's. The detector neans is also preferably adapted to be held in t.he

substrate at a dephpldsie the detseter means a4 Bsyredeterinifed derth dorprodetermine
After the detector rél? gégd@?gg@&‘épm%%sdal%wih&%1@&&%?{5@%%%391%%{%- hog the
y

predeterm ned tine, g nmeans may~aut ona isengage 1he
detector neans, or pig¥ssdfy SRApRbIibilifl aRNGAIRHE rEcovery ditlie Sittthie dutiig the
actuating neans is preferably di sengageabl e such that) in use when the

act uat i ngrgingiwldisg dndlernglegsidg stehs det ect or nmeans is di spl aceabl e by the
substrate due to elastic recovery of the substrate. In this instance, as
di scussed in accordance with the nmethod of the invention above, the

det ect or THARStidafioPbethe BBl 1BnR kGHhE SEHFAcR of MR ls@Hrald fiink ¥ R efedfcf ntand he
substrate fof a period of at |east about 5 seconds after the actuating
means i s istosieesybhsteate, Soldilgpof the deteetoymeads atthe ipesdeteemined deptiecint celéasiig ofithe e
an accurate assessnent of th erformance of the bstrate. According.to a
oref o r eeERBB BIAENTAY baAlly s AporEte cqmﬂ?q- Jauthgrmagrs; the e ch

means for Bl Vi I . ShlL T . to
e | oind BBELGE el 1 LA S AR 0 HE AR gl SR 0
assessnefred@dffind®edme ! figy Be deepMlire@ based6h Md pativhiat Albs@YRBIY | HleRéd.t he
surface during testing. Preferably, the visual assessnent neans conprises a

m cr oscopddoweser, moupretedredrembiodinaens ¢hehdegectofireeame icengod inte thessubstyate s spesd
any suitable neans for application to the surface of the substrate.
However, in a preferred enbodi nent the detector means conprises a detector
head whi ch contacts the surface of the substrate, and a piston shaft
adapted to be engaged by the




‘Jot” March 2003 -6 actuating neans and for urging the detector head into
‘the substrate. More preferably ) the detector head is a brass pellet having
a wdth of about 4 mllinmetres or nore. It will be readily understood that
the width of the detector head will be determ ned based on thgwgkichCdoar
application of the assenbly. For exanple, if the assenbly is being used to
test a sealant in the joint of a buildipg facade, the detector head will be
of a width which may be suitably applied taking into consideration the

wi dt . Oforlfisin lBbut'o Pl 48t DT, mbeGlprdiblably diA%oRRhAAPEACMHRARC0 Shimys.
conprise any suitable formwhich may be nmanually or automatically operable
by a useFugher, itds pefends that the detectonmeans berteldeatitiiedpredetermingd dapthuforiapgriocdans
conprises. a.piston Load contyoller which.is ual | erabl e us of
he” asedtah ypeAgRLs Seepntior b psfened denth WaheSterally HesicEmore b ot §0,
i's m”“%hb{aﬁ@%?&ké%abl&%b&&ﬂ%ﬁ{.erred that the assenbly further conprise
pronpting neans for pronpting a user of the assenbly. For exanple, the
pronpti ng means nay pronpt a user of the assenbly to increase or decrease

the speed at which the detectgor neans i s being urged intQ the substrate.
The pr onPEGORGINEHR APrefsred embodimeng: the releasingoHen RMpISEs WAL hE detegior

det ect ' .
i ow ¢ rRCERIE ebaekliEnti Rt SERUBASH BF Rlbdrat B0\ MBHCE LBbnd Vi Hiork ),
means i nafepihéfdleadt hid dlirgngselistieaecaveryt bfthe sitstrar! eTtUunain@ith@ef efgagafienter y

of the substrate. The pronpting neans rrﬂe;f/ conprise any suitable pronpt for
sai d use®f thehideteptey means fOxatpleast pesegondssduaning elagtielirecqenmst. ther substram v,

or: e RlyoBRFRAN: BB 0 A8tk S5 o0 Bl Sl MG BeREERBAY Prthe ™t 2
Fur t her n@ibtratel atihaBYthe ate iofreﬂ;a\ﬁgi (i @flartd¥ ih BRstRSREsVREY with El;ﬂee?fvﬁmm the first

interpretation using, for exanp a conmputer interface. erably, the
pr ocessi higesondnaftearahpréleass ofitheadetestoranéans iy tha sehst ealevant foathe assesnmeené of tiei ch

engages the detector nmeans and a .|qad cell ich allow instantaneous

ot ot 1 oPPIEITRDN, B BRPREG. aihayibrbecreatyy aPdksagodiy? Sh SDRe SHBaPe de ofas
such, in seoal SOLARRCIBBLY2 REBY bfESHE cHAPARUbN VP e
recordedrégﬁgefg?ﬁfﬁtgegdgﬁe%/’e agy gﬁgser of t?le gssenglcy. ﬁ%\Svalrllt ag%t(}ggﬁga t'he
assenbl ymhgpbe lof iratres. iSutk ifsaacasgrevalsdhenvigagedwighip tisostppe of the prededtanvengoer

for detailed data | ogging of conpressibility and/or elastic recovery of the
substrate. 19'" March 2003 The assenbly is advantageously a snall,

Ui ght . pept . . . : i .
reasur e IR UE PSS the ARALAEHT GORRGARRE hf hlodte Sffided thformprion
r ecover ytodwduraelp aad effividrtlyyassdss thef pdofosmuandetofahe adbstrhe, Brréhsr Rgsessiiient may

enbodi nent of the present invention will now be described in nore detail
with ref be Blide by @ther aneans o FpaerAie.dp 0F AgBodimengthe methad fyrthercomnrises. (o es

a schemnt, c j m..Qf i St f.. S:

oot dar ecieetRERElR Ul méalf BT B ButtacE BE B “hbEP, v hElecRE u
di agr am gfrfidecofoms aiibstvate Thavhic thevddidtdiemairseiths dReg ra'pFﬁé(pn Kleialled visual
invention will be discussed in relation to the particular application of

t he met hesarainatierpéining igstingr may,alsp e danilitated tip ordes tayswadenadhesion asd gphgsion

but shoul? not, be considered to be in any way restrictive on the clains.
The el asf (t,hers 88%?3/ testing assenbly 10 is substantially in the formof a
gun and conprises a nounting 11, an end-surface of which, in use, is
applied to a wall such that it bridges a joint filled with the sealant to
be t est edccordingata anather aspetteofethd igverftionahdi? is prayiged aul elastic mecowertyl testingoot h

o1 des of Lok Ok, The Hel L 10 L 1S, 8288 Yochlnl 8oSHRRBALE 4 LA2DS

comprising:

detector means adapted to be applied to a surface of said substrate and urged into
said substrate at a substantially constant speed and held in said substrate at a predetermined depth
for a predetermined time;

actuating means for actuating said urging of said detector means into said

substrate; and



of the assenbly 10. The other hand of the user holds the handle 14 of the
assenbly 10. Once the assenbly 10 is in place, the end surface 12 engagi ng
the wall on both sides of the joint to be assessed, a piston | oad
controller 15 is actuated by the user by squeezing with the filgngg,[?%hoiodéﬂe
hand hol ding the handle 14. As the controller 15 is squeezed by the user, a
detector 16 is urged into the surface of the sealant in the joint. The rate
at which the detector 16 is urged into the sealant will be relative 19t"
March 2003 _g_ to prb&skial %&hsmﬁmﬂ%ﬁx&&nﬁ&%skiﬂ _c%ﬁlpk&si%ﬂkf%ﬁ%r Rlasfibie
user of the assenbly 10. Generally, the rate at ich the detector 16 is

ur ged i mecoveteofssaid sabstrate.l | be approximately 0.5 nmmis. If the rate at which
the-user is squeezing controller 15 is too high or too low, an electronic
display 17 will pronpt the user to decrease or increase the rate at which
the contepldsghinlthelsfiedd®h Miich BOUACRS ESR RIbPhit thERtrate W pBdBRrmined
predet erm ned déepth has been reached by the detector 16, the assenbly 10

wi | | beejeptinahd the pe¢detrmineddini sy dg deermirletl bpsedngat the sebsfiser baifig adsessed.
assenbly 10 to wait. The user wi]Jl thus maintain the control]ler 15 at the
pr edet er FHTHEEMeRsx thegRPGaEiPR of the JQFC_&E’F PSAREIodne Bt W‘EW&H“SW&‘J&C prging Rfdhe t o
rel ease e : : e

Cl cot oy et e loinecisntlec Hd iy BF e 8 £R5 Redrt i N Qe bkl
stage, tiey béchaauslfyasrcautoaticallip eottdidbllly a beeferrdd erhifodifaennt] therdetector neeank act
with the wall, and the detector 16 will be displaced due to elastic

r ecover y is¥dapted tebalizgad inte thensubptoate at a Suhstantially ¢anstantspeed offroneabout 0.3 106 i s
mai nt ai ned a redet er mi ned imumJjs at |legast 5 seconds, Further, the
o f or S| Or/ B oIS BFteIably 12bopt O it &1 1LF SetocOnioge (i also DHECTablY)
‘surface j I f I i a :
Ater 5 Aaplsath B HelGn R SRR oL b aEpRR A€ ki B i plescty BT RBORE
user of $henassenbly 10, the end surface 12 may be renoved fromthe wall
surface. On renoval of the assenbly fromthe wall) the neasurenent of

el astic recovery in mllinmetres or percentage and the maxi num

conpressihili i P@@E i i spl I ] .shl 7.

Vi sual eégdﬁé {rrllgt%ieioegmo ﬁ%hz}‘@eﬂgk: %g&slgk ?“g@g&% e‘eatshgg@afﬁfh{eﬁﬂ%(%é&%ﬁeﬁlﬁ Xnn%y be
conduct egheUgtud¢ing nidags AYOARoHAIdall} Jligenpdpectic otebide rA9eToN thaj be mhbmsliyay
show defects such as adhesive and cohesive cracks. Further, such a visual
exan nat flisengagsable. t Icanyieyenss hepetuating megnsis preferally idéscagasgalle surhdhat, fyusehe
application of the.detector ,16 to the rface of.the,sealant. . Th

conpr oo PO Bk atRaBEERD 4 iepiod i kR ool s LRRERIFBL e Hfte i ng
an el ect {PBhgid FROFH G the subkafit 19 KL Ghstaide VR BRcOREAUE ScRdrédRt twil tHehe
detector 16, in conbination with a load cell 20. As suggested above, the
resul t s methotof dhesipventiod abgve, il ddtestarrmoeans ispreferably fidintained idedntagt witk the
assenbly 1Q. Alternativel t he assenbl 0 may be provided w t.h .

ot or f o itzce of ghe Sl ok petigl SLaF Feads dhouf S oo afe 8 gollaine means i r)
conput er gfknddgbdisé @AKo &SF vaRie8 irda§ beGRthfheld @&ﬂgﬂﬁat@fan %&Hﬁ‘g@ $54cR8mAN Of the

el astic recovery results. The asseibly 10 may be powered by an el ectrical
connect i perforiHmnew of theasubsttdteist r at ed, the handl e 14 of the assenbly 10
advant ageously encl oses a battery 21 and rheostat 22 to facilitate portable
operation of the assenbly 10. The applicability of the tester in the

bui | di ng r i i Yl i i

bui 1 i ng ASoardBRS ST chBRHEERY ted Rty Hinel SHfhAEE Syl Akt feal bfans
speci al i gérfacilitafifg VisBalrasdessnadie of the Surfadefltheesubsteaiél td Which itheeddtéttortiéans has
nmoni toring of the perfornmance of seal ants non-destructively and with ease.

The fi el beerapplisgl iAdvaniagequshy, the1yisyal japsessragné aneantimap glsorbe(uspd ferse detaded

and di ag VRt examination of the surface during testing. Preferably, the visual assessment means

comprises a microscope unit mounted on the assembly.

The detector means may comprise any suitable means for application to the surface of the
substrate. However, in a preferred embodiment the detector means comprises a detector head

which contacts the surface of the substrate, and a piston shaft adapted to be engaged by the



(3).Quality control in sealant fornulation, manufacturing as well as
application on site (4) Prediction of service life (5) Correlation of
artificial and natural weathering. 10 CLAIMs: 19t" March 2003 1. A rnethod
for the non-destructive, in-situ assessnent of a resilient el @t arch 2003
substrate, said nethod conprising the steps of: 5 applying detector neans
to a surface of said substrate in-situ; gurging said detector neans into
said substrate at a substantially constant speed to a predeterm ned depth;
hol di ng aetustipeinesisoand RN g thé ideteplop heid inth stﬂ)@u@l@ptfﬂ[oi'@?reierably, the
predetermned tine; releasing said detector neans, allown astic

r ecover y defectonheadds B rass pellet Javing p Fadhaf mgmwrmib@gm ququea Aewdl bereadily c

éfégleryu%er%@?ﬁg@a‘*&%%&?%ﬁ%“@'s“ i heda e B8, bk 0h B bLEE "
ur ged i nlapplicatiéh 6£4AS asseinBlyat Fér kBRI, fhé memai@qybelﬁg 8sddqo ax0 Ut selak M the 3

A nethod according to claim2, wherein said 20 detector nmeans is urged into
sai d subgeintefa building frsade, e dasentor Igza8 nwillbe of a width which may be suitably applied

taking into consideration the width of the joint of the facade.

}l

Similarly, the actuating means may comprise any suitable form which may be manually or
automatically operable by a user of the assembly. According to one embodiment the actuating
means comprises a piston load controller which is manually operable by a user of the assembly

to urge the detector means into the substrate.

If the assembly is manually operable, it is preferred that the assembly further comprise
prompting means for prompting a user of the assembly. For example, the prompting means
may prompt a user of the assembly to increase or decrease the speed at which the detector
means is being urged into the substrate. The prompting means may also prompt a user of the
assembly to hold the detector means at the predetermined depth, release the detector means to
allow the elastic recovery of the substrate, and/or maintain the detector means in contact with
the surface of the substrate during elastic recovery of the substrate. The prompting means may
comprise any suitable prompt for said user. This may, for example, be a visual or audio

prompt. Preferably, the prompting means comprises an electronic display.

The processing of data during use of the assembly may be achieved by any suitable means.

Furthermore, data may be simply stored by the assembly for later interpretation using, for
example, a computer interface. Preferably, the processing means comprises an electronic
transducer or potentiometer which engages the detector means and a load cell which allow
instantaneous detection of compressibility and/or elastic recovery of the substrate. As such,
in use the assembly advantageously provides a readout which may be recorded and/or
interpreted by a user of the assembly. Advantageously the assembly facilitates interfacing with
a printer, computer or data logger for detailed data logging of compressibility and/or elastic

recovery of the substrate.



4. A nmethod according to any one of clains 1 to 3, wherein said detector
neans is held at said predetermi ned depth for a period of at |east about 5
seconds. 25 5. A nmethod according to any one of clainms 1 to 4, wherein said
predeterm ned depth is no nore than about | Om 11 19" Mar géw @pdggu, $0
met hod according to claim5, wherein said predeterm ned depth 1s about 5mm
7. A nethod according to any one of claj(ms 1 to 6, wherein said rel easing
step conprises maintaining said 5 detector neans in engagenent with said

surface | t el at t. 5 ds. o re
during eﬁa‘tes fa ?ég q}bzgg\%earrd?&??éés@ls@ gu{)ﬂéﬁgaﬁ ‘?" Qoﬁﬁgre?‘gtg@ﬂa%cg%%n%g fo(g (r)llgoone
of cl ai n@esfruétive in-§itll EBUrep@AR dfthd Perfthah @6y fr eRdmplBesedRnBMated dredagicf r om
10 the surface of said substrate, visually inspecting the surface of said
subst r at ECO¥eriiand kowpregsiBBitect or means has been applied. 9. A nethod
according to any one of clains 1 to 8, wherein said substrate is a seal ant
inawall joint or the 15 like. 10. An elastic recovery testing assenbly
for the BeiedPsicriptibh O thd Drawihgs assessnent of a resilient elastic

substrate, sald assenbly conprising: detector neans adapted to be applied
to a surface 20 of said substrate and urged into said substrate at a

Substant 3l Y sonst aptyeneed, andufisl il fod bRl i b e NG RELIL

to the accompanying drawings in which:

Figure 1 illustrates a schematic block diagram of the assembly, consisting of
a tester and
a test data measurement display unit; and

Figure 2 illustrates a schematic diagram of the assembly.

The following detailed description of the invention will be discussed in relation to the particular
application of the method and apparatus of the invention to the assessment of sealants, but

should not be considered to be in any way restrictive on the claims.

The elastic recovery testing assembly 10 is substantially in the form of a gun and comprises a
mounting 11, an end surface of which, in use, is applied to a wall such that it bridges a joint
filled with the sealant to be tested. In particular, the end surface 12 is applied to the wall on
both sides of the joint.

The weight of the assembly 10 is supported with one hand of the user by holding the base 13
of the assembly 10. The other hand of the user holds the handle 14 of the assembly 10.

Once the assembly 10 is in place, the end surface 12 engaging the wall on both sides of the joint
to be assessed, a piston load controller 15 is actuated by the user by squeezing with the fingers
of the hand holding the handle 14.

As the controller 15 is squeezed by the user, a detector 16 is urged into the surface of the

sealant in the joint. The rate at which the detector 16 is urged into the sealant will be relative



actuating neans for actuating said urging of said detector neans into said
'substrate; and 25 processing neans for storing and/or processing
conpressibility and/or elastic recovery of said substrate. 11. An assenbly
according to claim 10, wherein said detector nmeans is adapted, d«\be,Wq@ad
Into said substrate 12 192" March 2003 manual ly or automatically at a
substantially constant speed of fromabgut 0.3 to about O0.7mis. 12. An
assenbly according to claim11l, wherein said detector neans is adapted to
be ur geduoithé eats at Whiztihhié caiteller 45 ivsquséiret dytthéuser of divsissrhbly i dGereralyut
0.5m1s. 13. An assenbly according to any one of clains 10 to 12, wherein
sai d det@eree ahwhich the defeetpr b6 is wepd inie the seplantyil baapproximately 0.5 mews. h ot
no nore 14. . r.qi t [ =]
cai d 10 SHefds A0RHn ke oudPiog SRR A RERD Helthr o i el ghbugtiO i
of about 1PNl ptémpt ihe ABECMBDASLrASE BF GlicRéhst ehedfiYe AWhich the 8britFollk 15Gs béing
wherein said actuating neans is di sengageabl e such that, in use when said
act uat i ndisplaeadsrespectivelgngaged, said 15 detector means is displaceabl e by
said substrate due to elastic recovery of said substrate. 16. An assenbly
according to any one of clainms 10 to 15, further conprising visual
assessneqhcd R flkirh@h préfetdriviitid RgtvhasURkn ARREEHEMHe dfeciona 63 tief AssnBly 19ai d
20 substrate to which said detector neans has been appli ed.

will beep and the electronic display 17 will prompt the user of the assembly 10 to wait. The

user will thus maintain the controller 15 at the predetermined maximum until the electronic
display 17 prompts the user to release the controller 15. When the user releases the controller
15, the electronic display 17 will prompt the user to wait once again. At this stage, the end
surface 12 of the assembly 10 will be maintained in contact with the wall, and the detector 16
will be displaced due to elastic recovery of the sealant in the joint. The time for which the
detector 16 is maintained at a predetermined maximum is at least 5 seconds. Further, the time
for which the end surface 12 is maintained in contact with the wall surface following the release
of the controller 15 is at least 5 seconds. After 5 seconds has elapsed since the release of the

controller 15 by the user of the assembly 10, the end surface 12 may be removed from the wall

surface.

On removal of the assembly from the wall, the measurement of elastic recovery in millimetres

or percentage and the maximum compressibility in Newton will be displayed on the electronic

display 17.

Visual examination of the tested surface of the sealant in the joint may be conducted using a
microscope unit 18 mounted on the assembly 10. This may show defects such as adhesive and
cohesive cracks. Further, such a visual examination using the microscope unit 18 may also be

conducted during the application of the detector 16 to the surface of the sealant.

The compression and elastic recovery values are processed and determined using an electronic
transducer or potentiometer 19 which engages a shaft of the detector 16, in combination with
a load cell 20. As suggested above, the results may be displayed by the electronic display 17
provided by the assembly 10. Alternatively, the assembly 10 may be provided with interfacing



17. ..An assenbly according to claim 16, wherein said visual assessnent neans
‘conprises a mcroscope unit nmounted on said assenbly. 18. An assenbly
according to any one of clains 10 to 25 17, wherein said detector neans
conprises a detector head which contacts said surface of sai diguRsidhadcd3
and a piston shaft adapted to be engaged by said actuating neans and for
urging said detector head into said subgtrate. 13 19~" March 2003 19. An
assenbly according to claim 18, wherein said detector head is a brass

pel I et hawilities forVihdifaciag waltow pridfey) B6mpRELor dita 14 peR SGEedetiledadutd Ikighty 6O
any one of claims 10 to 5 19, wherein said actuating neans conprises a

pi st on | eempresyien and elastiepisoeNery resplis.abl e by a user of said assenbly to urge
said detector neans into said substrate. 21. An assenbly according to any
one of clainms 10 to 20, further conprising pronpting nmeans for pronpting a

user 10 The afiethbBf $6 Kidlyybe poiverdd b aheititicalcofticdiing However, ik 3ustiiy, thd

said pronpting neans conprises an electronic display. 23. An assenbly
accor di nhandle dh9f teasseinbly 40 advabrgeoushenclgses battery Rt apd theestal 2%ytonfacititate
conprises an el ect r.oni{c) 15 tra})q}'&s\ﬂﬂcer or potentioneter which engages said
detector P € Opgratap phtg th all ow i nstant aneous said detector of
conpressibility and/or elastic recovery of said substrate. An assenbly
accordingly to any one of clains 10 to 22 wherein said processi nhg neans
conpr i seThampplicability of thetteswrsid ubebuitding adecunstructioarindusirg lis ebgemse simaested
detector neans and a_ load cell which allgws iInstantaneous, detection, of

conpr ess BaTties yars nbpikling oxeners; ushoritissy bylding; grofessionsaly, diagposbicyspecialifi ng

to any o . i ) i id.as: i 5
nasonp y peRVisfis ROty hibefbrsinig MERlHoD prin S EERERE e debrpimittndeldhe
U} xs mhe ™ bfdksadctiedlgahnd Villcedse 2 [The | fieddsost] applicatbaateaV] ca] ca] ca] ca] caV] ca] ca
] caV] ca] ca] ca] ca] ca] c”a] ca] ca] c*a]cRa E

(1) aintenance and repair

2) Assessment and diagnosis

?3) Quality control in sealant formulation, manufacturing as well as application on site

(4)  Prediction of service life

&) Correlation of artificial and natural weathering.
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releasing said detector means, allowing elastic

recovery of said substrate; and

processing compressibility and/or elastic
recovery of said substrate during said urging, holding

15 and/or releasing steps.

2. A method according to claim 1, wherein said
detector means is urged into said substrate at a speed of

fromabout 0.3 to about 0.7mm/s.

3. A method according to claim 2, wherein said
20 detector means is urged into said substrate at a speed of

about 0.5mm/s.

4. A method according to any one of claims 1 to 3,
wherein said detector means is held at said predetermined

depth for a period of at least about 5 seconds.

25 5. A method according to any one of claims 1 to 4,
wherein said predetermined depth is no more than about

10mm.
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5 detector means in engagement with said surface of said
substrate for a period of at least about 5 seconds or more

during elastic recovery of said substrate.

8. A method according to any one of claims 1 to 7,

further comprising, on removal of the detector means from
10 the surface of said substrate, visually inspecting the

surface of said substrate to which said detector means has

been applied.

9. A method according to any one of claims 1 to 8,
wherein said substrate is a sealant in a wall joint or the

15 1like.

10. An elastic recovery testing assembly for the non-
destructive, in-situ assessment of a resilient elastic

substrate, said assembly comprising:

detector means adapted to be applied to a surface
20 of said substrate and urged into said substrate at a
substantially constant speed and held in said substrate at

a predetermined depth for a predetermined time;

actuating means for actuating said urging of said

detector means into said substrate; and

25 processing means for storing and/or processing

compressibility and/or elastic recovery of said substrate.

11. An assembly according to claim 10, wherein said

detector meansg is adapted to be urged into said substrate
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13. An assembly according to any one of claims 10 to
12, wherein said detector means is adapted to be held in

said substrate at a depth of no more than about 10mm.

14. An assembly according to claim 13, wherein said
10 detector means is adapted to be held in said substrate at a

depth of about 5mm.

15. An assembly according to any one of claims 10 to

14, wherein said actuating means is disengageable such

that, in use when said actuating means is disengaged, said
15 detector means is displaceable by said substrate due to

elastic recovery of said substrate.

16. An assembly according to any one of claims 10 to
15, further comprising visual assessment means for
facilitating visual assessment of the surface of said

20 substrate to which said detector means has been applied.

17. An assembly according to claim 16, wherein said
visual assessment means comprises a microscope unit mounted

on said assembly.

18. An assembly according to any one of claims 10 to
25 17, wherein said detector means comprises a detector head

which contacts said surface of said substrate, and a piston

shaft adapted to be engaged by said actuating means and for

urging said detector head into said substrate.
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21. An assembly according to any one of claims 10 to
20, further comprising prompting means for prompting a user

10 of said assembly.

22. An assembly according to claim 21, wherein said

prompting means comprises an electronic display.

23. An assembly according to any one of claims 10 to
22, wherein said processing means comprises an electronic

15 transducer or potentiometer which engages said detector
means and a load cell which allow instantaneous detection
of compressibility and/or elastic recovery of said

substrate.

24. . An assembly according to any one of claims 10 to

20 23, wherein said assembly is a hand-held assembly.



