
Foundation Maintenance
and Footing Performance: sTt rg

B! lc l i rgs can.ncl  of ten do nrove lh is  movement can be t lp ,  doNn.  atefa or  rot . i t ional  lhe lundanrenta l  ca le
oI novement n lru lclirqs can usually be related to onc or nrore prolrle ! n thc folrndftion sol lt is importnnt for
the honreowner to idontify the soil type ln order to ascertain the meas(res that should De plrt in place n order to
enstrre that pro)lerrrs in the lorndation soil can be Prevented, thus protecting.cJ. nst ruiklinlj nrovemcnt

lh s BLrikllnlj lcchnoloqy filc is dcsiljnecl to iclentily causes ol so l.related lru ldinq niovemeDt and to sucjg-.st
nre lhods o l  provent ion o l  rasu t .n l  crack ng in  buid nqs

A Homeowner's Guide

:$11 IrPg:
T|f types ot sollr usully prs.nt undcr dr. roFoll ln ]rnd zoo.d id
r.ii(ldxlil lrlUd,qs.an b,.sDllt lnto tso.pproxtmatr 8lolBr
qrdrul.r .nd .lay. Qult. r*t n, tbund.rloo-sll k. m,arur. ot i.lll
types. Th.8.n.rrl probl.mr dnctat d rvlrh $lk hNlrSqrrnll.r
.onrrnt.F lxally c.o*d by 6odd Cl.y$lls.r. sbJ..t ro
r.rlnrlon .nd svrll/rhtnk pmblm!

Cla$lic.almr td r AlveD arer cang{Der.lly h. obhloedb,
.pdl.rtld toth.ldal audrorliy. but rli.sr m soderlm.-\ uDfllablp
r.d 'l there h dNbt. a gcotechrlcal i.@rtshouldbe romnisnnrsl.
As moltbulld'rF snpnnS m@mpntpmblans a.plmnd.d on.lry
so,h. then $ rr emrn.ft m.l.$,i).su rt solLra..ndlDg to dr.
.'nou.totsspll rDd dnlrl(i8p tfF.y erncrlpflF s,rfi vir,it'drs ot
w.rer.ditPftTn,' hhle [r]6v kT6bl.2.l inm AS 28?0. the
Rerld.Dtl.l S6b.nd Ftr*iDg C.n..

Causes ot Movement

$ttl{Mt d$ io conru.uctton
Thcre.r. rwotynes of snlcm.nt rhit o..ur ai a reiulr ot

. lmmdlhr.s.mpmmt d.!rssl*n. bo,ldtnS h Urrtpl...d m lfl
lirun.!.tlon so']. n a r.$lt fti.o'np..non.t dr son undefthe
welgh .t rir. stru.trr. 11l. .oh.ilv. qor)lty .t clry soll mrigprer
.q.l'ntfhk. bur8rrollrr (t. thllrrly s..d9 soll h su(4tlbh.

. Conslrd.tlon sFtiemrnr ls a fibrur. o1 .lil sn i..! nay iaLp
pl.ce beciure ofthe e\tllslon ol molstur.tidn rhsoll or bpcaurp
olrljcsoil:s l..l.t r*irii'*{ n lmal compFsnw tr she strpsres.
Thhqtl usurly ritp plarq durlng rhetlftr lN mofihs.np.
consrluctloD, hut has be,.n tnND roial.. m.'t yern ir)

Th.r. p.ohlans ift rhe prdl!...rtrh. bllld.r aoddrould b. r.ftcn
lr*n .oNldcrotl on as pdrr.trh,. p..Dararlon of r. rlrc tor.ondru.
r,on. Bulld l$ Te.lnrol.rSy ti)1. tg €Tn tg) de.k wlthrhes

All $,& rie t'one io er6dr. butsandy soll ls n.ru.!l.rly srettlblp
rob.lnSqigred aea! Even claywhh. snd .ompnDeDr ot say ]llli
or mtre.6n sdter tiftn .rddon.

Thh isoarutulorly a problen ftr claysolls- SarurauoD fle.tps aboq
llle $st'Elsld of rlF son rhlrmuscs ri ro roe virrually aI ot h-i
h.arlnS NFclty. To tlBsM dp€rep- en.l k rflFre.d byrituhrlon
b.c.!s etutted sd miy undcrgo a rcrlurrldr lD volu'.e
F.rr,.ularly lmldrdi endlll tr heddlog rd hlrDdrns ldyfls.
HM{d. thls usu.Il orcqs as lmmpd,ar. strl.m?nr aDd ihould
ndntly bp (he nrovr'rc oldr.[under.

!s.!orMr .'alxn8 mil ihdnlrS€ of roll
An .hys r..r to thc trpsenF ol$dF bt sl6lt ibslblnS ir. 'nakl'r8
th. $n in(pde ln mlump (* i,bh bdd). The d.qr* oi lrri?aF
vtnE mnn dFablt b.rwrn .littirot .lrys. as.tmr rlm dp8r.r.t
d..rear. dlrll{ dl? shrqu?.t drylnq dtc.oredrry tat $?rth.r
p?rindi. B.raus. ot th. lN .btrdrrtlor .nd .xFrlrlon r!t.. thii
phcnm.ndr sl)l nor urlrlll be norl.e.bl. url.srh.ie drp
DroldrS.d raliy n dry lFrlo.lr, usually .tsekr nr mnitl\,
d@tuxlln8 m rh? liDd.d soll .h.r..fenrfl.s.

Thrswrrog 01$ll cnircs ao upwi.d td.e on rhc tor*trgs .t lh?
huldrDS. aDdsnnDllge cnrt s shndd.? (har i.k6 rwiy th.
slfrofft neRlerl lry ifie tdotlnS io .?r.ld .q!t lbn um-

Thh phenm,arm n..unsh*r rlP tturxlrrlon snll do.r nnrhdp
sltu.l?nrnr.nllt hrosumfftr|F w.lghtolrhetir.,rlng Th.r..r.
tm m.Jor Ddrt .nNfru.flnn .d!r.s
. Slgnlt).ritlo.dln.r..s..
. Rdu. m ollarenl iuFon ot.hq srl un.l6 ns imrhg duc to

.rmloo d.t..vnldr.
. I'r.lr)' !oll. sheiilhjlup farr bc.ausd lry storaiion otihe soil

rdJr..'rro r uDd6 r[P tiFtr']8.

GE\IERAL DEFINITIONS OF SITE CI,ASIIES

A | \lo!. i 'o,l rn,' ,1"1. oes \lrh lltlp or In gr rr.l mflprnmr hlm InnldLts.hinS.r

S I  S"e l i  y ' . - rhp  ld r  r r "s$  d ,  o r l ]  s ig l i  &  r r r l  mmrnq i  n rnmn.dLrprh i .B . r

Il I lloddll.l} r.idlvF.lry ^r dlrnr4.rm).h frn eq'prlenc. moderat Br*Dd mdanflrrlidn morsrurp flmnspr

H I HJghl\'FilF dars tpr \vhirh nn.rFr rDr. hrgh ENnl mN.mrnrftftn'mlruF +dng.s

t  I  t { rqndt  r r ' l r "  t l i " s .  qh l  i r  cAn  ̂ps l .nc . .q r r 'np  grdnd,ndrnpnr  han,nor*uP lDnEAr

- { roP |  l rnPd d t .s

P lS l ta$h l rh lndudpsnt i lo l r r tu .hxenr ] :yorsn tor l@ssnds: landd ip :mincs l r rsdencc ico la l rs , .gs i l s iso l l ssb je . t
to ddrlotr r..tive sjta qbJ r.r to .bnorm.] moldlre cq ltims fislbxr\,iich.anDoitn.lastjed oth?nvjs



lie* i.dsfirds drat arpallo$cd rosns io rne vlcjDig.n ii,rtings
.rn .6Np ,bundati m st m.m.'n in ti{o *i}a:

. Roots rhat gny lnderiootins may j.cFas. in..csse.l'mal
slr. .1enl.g ufnvird pFsare on lixtlngs

. Roots ln tlF vicldtl ottootrngs rvlt absdb'nuch olthe mokturp
|n th. jddd.tldr en. catrllnSshnnkl8p orstrhriden.e

iUnevenn*s of Movement

Th q?es of 8rdnd mm'n.Dt desrJbed rbN,. usrlyor.ur
u.cve.ly throughfrt the buildiogirdndit'on sjl. Smkm.nt du?
to.msrrudlon tp.dsrobc o*pn hrcauv ot

. DDhrnrg comtnrlon oftoundatlon sn prlfi to .od*ru.tlon.

. D lllerlDg mol{ure cmred ot firndatlmr sn prls to.orstrurtldr.

N'lov,{n?nt due tn non .omtru.tlm .ius6 k usually m*,. !mv.n
srnl. Er6lh.an unrlchlnpa r'm.l.g thar t.flpFps r[p irw or cm
.fttr ltF .ondhloni tirr ihrar f'atlor by qodlnSsoll adJa.Qnt ro i
tootlng th.t ruN,n lhpsme dlrc.llo. ath. tlN.

:j.tlbtlon or.).y lblndrun ion nrX o.c!r lvlreF suMlmr rqlh
.rctp a d.mtlDt m.kd \€ler Fmd.lt.rn.lso d.!r shrF!.r .lreF
15 r.hurc. ni s.ter D.ar lootlnqs ln.l.t ell- Th,sl.adi to. sd.re
r.d(ctlon tn rh,.srr.t{ih olth. soll whl.ft mry.F.relo..l dFdr

Laon.l $.lllng.nd rlvtnk.g. ol.l.y soll.filn-tfie o.rlm.t r.t
r|F bundlflg ilnt rh.n gr.duatyqr.a.k lo tl* lDt?rl*.Tlx iw.lltng
proccs $nll !tuily hegnr d* uphnl Rr.?mpot(hebulldbg. ordl
t|t{errh.f nd.{her.thrl..d,sUat. $r.llrDSgradlallyren.hqsn*
lnhnff soU ar.bcffptlon.onllnu.r. llr,nk.8e usorlly beSldr wlrm
r|* $ni h?!t t! q...r.sr.

As tnc vpadrpr nartenr chingei ao.i the so,l b.grni rn dry our. thF
e!t6n.l tmiings stll hrl)nt rfii.led- beSioni.gviththe rofatims
$'lrer. lh? ru.i .+'.ct lr $rmgest TlrLr hs th. rl1pd ofldv.rlng th.
.xtrn.l imt,n8s.Th. dor q k...entual.d.d rr..*,n8 rpd!..r
ff dkap0parssnere lt mcuredbp.auF otdkhlrE. but othcr.r..ks
op.n up. 'Illa 

rmf llDes mat bccome coovpx.

Domlng 6nd dkhlnS aF irs aJti.r.d byrwa r,.r l. oth6 ways.lo
itsas $lFic lvah. setsnn{sand conlpr dry wlntpn rnvirl.
rv.r.r n SnlloD r?ndr ro be r@ard rh. l end ro.l domlDgelll be
a.c?nf!.r.d. wh.ft.5 r!h.r.rmm.rr aF dry dndvlfi.n.f.old
indsct, mlSrla,on t.ntutobe tov.rd thr ert rlor.nd th.
undprtylog pnpdrslry Is rda.d dldtnS.

M()HrMt .&Bd by tre rc.tr
ln 8pn?ral. SrNlng rmr-i wlll .rert .r upwrrd lx.Nur. m tborlr8i
$'l[r.a sll subJ.ct tn drylngbe..uF dtr.corslrlb rodt sl]l rcnd
ro rtmdpslll(,oit Lom und..lir.rtlrgr ty hr.i!.log. nlnkag..

CMrpU..Uos c.tr€d by lh€ rtq.tur |tt.r
MNt t*.* thit tlr. sD..ui.s to be.xcrr.d on stu!.tlr.s srp
ventr6l t... .hhrr un * doM. Hw*.r. be..ur,.th.s.iff..r..,.
sldomsF.a.l *qty arnund dr. tixrtlngs..irt br.ur.llF bulldlDq
rprirll undeD mNprneDtbRiosc ollfi nSldlry.tbr.a! ar. ?xfl.id
lrdn o.e pa..n ilF bundl|E ro dronrpr'I\p opt rerulr ot allthesp
1*c?! lr uflilly r.l3r,.tul Thk Fsh.i.for.. ohpr rompllf.rrs rtr
dl.Sndds b..ios. rhc vlrlbl. sympr.m do not dmF)y r.th.r lhe
orlSlna) ciusp. A.dnhm iymptom li blndlDq rfdoors.. rhq
vEu.tl mPhb.r ot rc 1iame.

Efi.ch m fdl nErmry ttrud(s
&kks*k stl r?s,it darktnS whtr. ,t..n. ft w,ll dtremt r to spdr
areai tharlos suppodbe.tus. ot*hnd.d touDdatlons or rals..,
pol ! n ls rh.retoF !i!rl tospe trrcil.gat{eak pohrs. soch as
op.nnrgr tir $4ndN's or dods.

ln rhe pvaa nt.oNrudto semcnFor. crackl.rgirllr usuatly rcmal.
unchdrg{t aftef fhe pro.es ot stilement tEi ceasd.

\tiih )o.sl sher or eonoD- cr{tlogwll u$ally conrlnuc to develop
unrnih. dlgtml.tur. h.sb*o rmadlrd. or un ll .hE fubslddr..
has complrftt neurr.lkcddrp ani.trd rmflon oltmrjn8 dndtxr
str!.ture hasstabDl*d m other toounSs that nrtuln elt,..rlve.

li the cas otss.lr'shrlDk ?fi..rr. rh,.brlckwdrl. w,ll hrome.asej
rptuh tolrs nlShal rnslildr atter emtlcdo. ot a cyrlp. hNcvpr lt
ls'ndr lrkEly tlrafthe robrro.al enefr!vr)lnoi be am.ry ravptrpd.
ard ll lr also u${l r.l |rirkwurl\ sll sFru. li itr ne\{ pornlLr, ,n(i
wll r$l* rlr,. tor.ps rrylr{ tn retlrn lt ro lir *l8ln.l Fdtldr. fhk
m.ans rhat lr a.ai. $4rft ,.swellhg t.kes plar..lt*.n^strudlon
ind ci..l(l08 ocrurs. nrc ineklrg lsllkelyro.tlpasi padly rmaln
6tbr draslfrol. s.{mert oi.Ie ctcle h complrre.Thus. enrhtxne
rh: -rrle s Ftpatpd. th: llk.lih.r,d jstl-at drF.ra.lirg vill bff.'n.
wlder unrll the s.ilori otbn.k$dk hfromevlrtudlly lndependa1.

Wf threpe. ted .yc l .s .  on .e th . . r . . k ln8k .n$ l l shed- l l therc lsdo
oth* .dnpl l..rl.D. lt lr ndrrul tor the ln.ld.n...t.r.. 1i8 to
strbilk,., r-5theb(tcin3 hst|f ellicul.iloi lt o...1! t. -pe $rlrl!
tlie proitm. Thh tst! no neff al$a)6 rhe.as.. hwever. and
'mnitori'r8.n frafks i'r {als af.liotrsshorld alwa). be ireated

Upheavil.ausd bI gronth of iree rmis undp. toou Dg. h not a
sr mph ldi.ar shear sFrs There is a teFlpn.l hr the rmt ro also
*eft hteral 1f.4 ihat.t emtr hseparate sectjftrs otbricr$orr(
6ltei lnhlal.ra.kiog hd o..uied.

Efiecls of Unsven Soil Mov€ment on Strucures

EroJon ad nnr5don
ErNlon nhov6 dr? supnorr trom lndpr botligr. iardlDq to.rcit.
xubsldeDce of iie rEd otthestrurturc uDd.rshl.h lr o..or.
&l.kworkw.Is $'nl r.rltr rlre $rpss.ftatdl by r|ns Fmdrl ot
rlptort by br,dSlnq rhrg.n ff.inrlevennS lnrll rhe bn.k. nr iha
mortar b.ddlDg tiD. Older masoDry lB\ llttl. ms,sf�'n... Evldenr. of
lalluf v.rlps rccordlq ro .lromstan.es .nd symptnfti mry ln.l!d.:

. strp.r..Lll{ ln th. mdf'r }?ds hthebdly of rh.woll ot
rhve/bdN opmln8sruch ar do*sor wjnddvs.

. V.lrl..l rra.kriS lD rhe bn.l( (6u.ry tut mr nc.ps.rlly h lhc
s4rh rhe venl.al b*ts or p6Derds).

lsolarcdtlc( .fiFred by roslon or satrhtlon ofiiund..rtors Nll)
evenr!.llylNe.drt ctwl{t {re h€arcrsrhet support r.d m} rn. or
till *cr Th. tmrs rh.r hive losi thls slpporrstl tF.ome boon.!
somerlmes rafillnS orn:mft rts.ft .

Sodon l ss6lrhS/ihJtr aS€ th chy
sw.llli8 tbund. n $ll dm ro r.lny F.nods fist llitr th. mNt
?xpns?d *rremlrles ot rhe ior*tl8 srsrem. ih.n rhe remilnder .t rh.
perlmeter tm{rgs {hllc gr.d!.lly pennenunS lNlde th. bll)dllE
tddFr r . t td l r t  l i t6n : r t .o r r ' :F  THssFer r log i6 r ic rds io . rpa te !
dl{r eji*t. bp..use tl* erer.al imil.gs a pushedhrSher thaD tlre

The ljFlooajceablesttnprom rn?y tre rftat th. tlmr app,rars sliShtll
dislFd llns h olto ac.omparied by some doorshirrling oDthe
! !oM or lhqdoo!  h . .c . tog . rh4r l l rhsn  . ra . l ( l .g rn .n^ r . .
mltrcs ln buildln$! ulrh dnber tlorln8 snpod.d by b.ireri .nd
jolsts. thc ioor caD he bouncl Extrnraly then maX br vkrble
dllno8 drdrP hlp or ndgPll.E.

Asthe morsture ibsantior rxmps .ompler.i ltrJounrey ro the
lDo{mNt areas oi nrp b{lldlo8. thq lnr.nral hounSs wlll nF.lttft,.
spread.t 'reLdur h rou8hl' e'ao.lt may b€ rnatrhe stmpim $.ill
tanFd'nt disppea( bur ii js rop llkelj rhat splrlo8{nl be
!r.ven. .rea nB a dlltFFn.F r^drer dran a dleppearaofp Ll
symptorft ln bulldllB! $1th {mb.r ilmrjog eppntedbybearcrs
ardJolstr. dre lsol.tpd phrss'jl rise more asil]. dran dre $rjp
lborlng! or pl.B L.d.r $dlL!.r..ning.oti.eablp domirg otnoorjnA



'1lF 
nonnal srr!.rural imnq,.meot ls that the lnDer l,'af otnn.k

$or l .  ln rhe . t t *na l t lo lk .nd . r l ca i t$meor rhe lDrenra l  l va l l s
(d.pdrdlng oD rhe rmt type) .ompnsp th.load b..ilng srro.tur. on
$hi.h rn' upp.r Uo*s-..lli'r8s arn dr. rool.r. sul|rorl.d l. dr*r
.8es- lt ls lntdodllyvldbl. d..klrg th.r drould b. th. m.ln tftrs
.t anartldr- lb$*pr rh*. drc.iew damplB oldsrlllngs*hose
dt h.l lcal.t m.snry pla'3 $me suppddrg rol.. sothlsrhtuld
be.h..ked,lthdp ls any dtuhi lD .ny .rF. .ttpnrdlly vlslbl.
d..klng,s lmport.d d!.8uld.to stres.s or thpsrru.rure E.n.r.ll':
$d ltshtuld.kobe rflnemb.rpd thrr th. crrnr.l s..lls must be
.npabh ot tpnrtr8 rhPmsellrs

FJtc.ts on fided $iaktrnEi
Timb.r or st.pl1ilmed bllldlig..r.l.s l!ft.1y t. plhlblt.rd.klng
doe roslall/shnrk th.n lnAronry butdtrgsbe.auF of tlr.lr
Udlhtlty. Also. R domlDqrdlshlng etle.ll rnd tob.l6ver b..dse
ol thF llqht r rv.lqht ol \r.llr Th. m.to r!d(s ro tr.rmd bulldlrgs.rc
dr.ount.ftd b{due nt rh.,$l.l!.t pler tmdnqs used uoder\!.JIs
\ryheF er*lm or s.turitlon.ause ito.rtl|x to lall away. rrrh.aD
doublerh?rnan whlch. watl rnusrbrdg?. Ilts iddlrldll sr.ss.in
deitc ff..kln8lDwall ll|nn&s. pflrlculany s,lren rh.re k. N?ak
tht lD the strurture.rus.d hy i dod nr wlnt 

 

onenlr8. lt Is.
lhwevtr. unllkely thath.med stru.tlres $4ll b. s srreRs,.d is lo sutt.r
$nous damrg,. w lrhout Ursr exhlblrligsom. or ill rt rh,.ab*e
synproms td d.onslderrbl,. p.nod- Th. sam? s.irtna p.rlod shoold
iflply litlx r.r. aiunhr.Fl ltrhould bp nnr.d. hnpv{. rhitwheF
ir.med bllldlDAs !r. sur|)mt d bt strlptoorlngr th.m Ls dty nn.l.at
oi h/l.l$,orl( .nd rl*r.1brp the .xtem.lly vlilb). s.lk rre th.
rdpnolttrg slru.rur. ior rh.bulldldg. ln ftjs..s., dr. ubumr
rtu$rry w.llr.an be.xD,..tcd iob.hd. rs tlll b.,.knn { walk.

Efl€ctt on ! ct rens str!.nuls
B€cfu* the lod bcarhrg stru.ture oi a brrcl veDc6 burldloS h thq
tiam.that makB up thp lntprlor haiolthe extfnal srlls plus
tFrlsnsthe lnt.ndl walk. d.pcDdlna on rhetJ,pe ni.mt rhp
hllldtra.in bc extF.ted to beh.v,. as 6 named strurtu.,.. .x.ert th.r
rhe.rte nil m.sdny wlll l,elsv,.lD a nmllar wdy to the ?t|*nal leat
ot a 1!ll m.roDrv srrurtur?.

Water Service and Drainage

\\ hcn . water servrce plre. a scwer or $ormwat6 drar.ige prrF rs li
fipvlcliltX Lt i Dlrldhr8. a { er lcat ran raus prdno.. slpllinSor
ialurtldr oisusccFlblpioll. Evar a ml.rurulc leal .iri bp {rouglr
tor:turatp a clay lru.dauoD. AleitlnS.rp npa.5n!fthg c.r hNp
thes.me ptnhcr lo addltldr. tren.her cdnlrdng plper can bFo'rp
sar.r..u es F.n rlnugh ba.tttlr.t. rr.tl.ul.rlX wher. ko*po
rubbl. k usd $ iltl. \l:atpr drit runr 6lonStheF r.enchpr.an b.
msltnstbl. tor sprlds prdlon. lntpntlrt. seFagc lDtosubtloor ar. s

Plpe le.liqra.d rr.o.h s.rF.1]Ns rl$ dr.orraSetrF.nd drlb
roors tothe stur.e d $atei. comoll.rrl|E..d *.c6barl.gnr

Pod rmlp)umbhrg.an rosuhlnlargcvoloms.n ralnqarp.ber.rg
mncentared in asnal are! d 30il:

. ln.orc.rtalls ln rmtSun.rlq miy r.slt ln d.ri&r,.s m.y
gulfeF hltrk,.d slth l,.avP-i .1..

. Lorod.d 8utr.rln8or ddvnplpes 6n splll warer togrou.d.

. lro.krpip.s.ot ptit!!p\ .onDe.ted to a FrDppr d.-nn.rafcr
.ollp.nor sl$e,n {.ill djrprt a roo.poiration ofq.t{to sn ihat js

djredi). adJacp.f to horings. sdret,mcs causrog large $de
probhms$ch rserorioo. stlraiioo a.d mjg.atidr otrvarer unrler

Seriousness of Cracking

lDgeoer.l. mosr.r..klDglou.dlnmdtuntshli! ir..os'neri.
nulidn.. or\ drd .sn b. k.Dr h rep.lr or even i8.orcd ThF t':$le
bal d( k a ftrndud)M .t Trble C 1 of rS 2 870

-{S 2870 al$ Dobllsh* u8urcs rel.rtrgto r.rklnq ln.on.rer.uooB.
hNpvF becausewill.h.klDq NII usually rei.lr r,..nrkdl polnr
nglrtl._aDtly earll.rth.D.rarkltx lD sl.bs, thk rible ls nd

:Preven:ion/Cure

\{hde bullding mNmc h..usd ht sata ervlcp- rmlFlumbnrq.
sd'cr ff donmlar{ ibllure. tne renedy is to repdt the aro6len.
h k Oruddlt. hdv*r ro.on!,dFi.ko reroltln8 FlFB.wryridn
tl'r butdh8 wl'e'e pNIble. anri,elo.'nrS rrF ln pL*iild\ sher.
.nyl6k.6. rvfll not dln.t wit{h draburldr'rSvlfrnrf}. Ev{r*h{e
8dlj. fu.Fr rp preie.i rh*r ftsometlmcssull).lqn sptl to rrpi*p
.rorlon or otlhtior. pi i.ularly io modtrn ir\fallafloos unng
nnill.i di,'n:rer PVCftrurp-s. lrrlpd. smpSullt, rr.Frarc oot
slru.ted dne.u! rDdFri[p tlPsrhat dc n]shllcd to.lDrgp tlFm.
wrhihe r.tu)l rhat w.rFr lrom .lr .rp miy enrer theb..l'i)lled
trdr.t th.rhoures itrc xqer p,pl.& llfie treDch has beeD Foon}
brkillled. r|f v.tpr \!ill pltheroord or uN,6loD8 thc nonom of
th. rrc..lr. A..hese ren.hrr uslilry rlD slongsldc flrc lnotingsand
ci.be at aslmllrr.lepih. r )s nor had tosee ho* arry *ller thar is
.lr( dt*:ied n o i ncDch farr easilt lllnct rlN ii)und loDi rnrlnt ro
suppodimtlD&s or wen gaio pnrry tothe subiloor frpa.

ln.llroltt dr{. k r. ..t!.lty t'or w.ter rn r vel d! llr. rrta...n.t
b.lN lr. Jlrtir. w.r.r tldls..n bp.r*.bl,.lFd ht t$pp.rlo6 drrlng
.M !tt.r he.q or prolong.d r.ln. lr np.en.ry. . g6r.d dr.lnry*.'n
cdrn..r,.d lotlr ltonnsht r .oll..tlon ryrtpm k ur0. y.n..s1

h lr hm.*?( sdn?umps nresery whm.tr.m|nl68 to pr.v.Dr
sht?r mlSr.rldl rhat�t stlnSb,...iil.d *tfo er*.blldr sal..rible
hpiSht andsohioll w.icr udvi Tlts sb.je.r k rerarcdro h BTI 19
and hay rrrnpe4 be r.€{d?d ar aD are.tor !r ep?rt.d$!ltanr.

Ptrlo.tld ol tho bqlldlnA pqlnr€ror
h 13.*nrlal to rem.mh"r rhatrhf eI tlnt ari.h tmrrogs RrpDdi
$eD bcyoo.l dle actral bundiDqllrp. \!'Irlngot&1..Ln planri
shrubi 6nd fp.s c.ures smc ot th? morr srlour w.i?r Dnbl.m.

lff thh reMn, nartl.o].rly wh.r. Fobl.m erkl d .tr lllelyto
d.u.,lr k r.mnn.rded .hrr ,n .Dnr .t tbvlnqb. trt.lhd
around di mlch ot the bul)dlng Frlmerr ar n..6s.ryThk rr.viiS

CTASSIfICATION OF OAifuI\GE I/!flTH RTTTNENCE TO WA]IS

D@tptlon of ttrrlcat draags dd rqul$d epalr AppNndbts oz.t $tdd

0

Flne.rf;nss'hl.h do rdi n..d r.prll

(iack. dotl.e.ble b(t cda} Ipd Dffis md slnd s $l.k sllghdy

Cm.ki.an bp r.p.lrdl and pNdb\ r smrll .mosi ot tlu ll q,lll nFd
tobe rFolacEd DooB andl$lndd$s$l.li S.rvl.. pip.s.anii..tur.

\leartrr(ightnes olieo nnpa jFd

5 15 mm (or a number of.r..l$
3 mm or mde ln d,.8ro!r)

3

E*pnslve .,.pai r $ ort lnvnl',lngbrea&ing flr and rep)afnrg Rctimso'$atr
esDeclalv over dw. and $lndws \\'rndsv and .lod liams di*trt \linls lean
or btig. notlr.ob\. somalN of b.dlrq lDb.am- :|rylcp plFs dlsrupt?d

15 25 tm t!( rso d,.pe,,d
m numtPr .t cracks



oraLnsd

llbuld *t!Dd dne.rfi. m'nlmum orm0 mm (mr ln h,gh\
re6.rtue soll) an.l sholld hN? r mlDlmm tbl d.y Jim rh?
butdrnSot 1i00. The t)nkh.d pdlnS rho'rldb. nolpsrh.D 100
nm b.lN brl.k wrtb*r.

It ii Frqdari to rFlocot dralDage plp.r $ry 1im rft!!prllog. rl
porslblr. to rvold cdnpllcitltorsiiomtuturclcrl(agc- tldns ts no(
pra.t'..]. .dttunw.r olp.rihtuld br eola.edhy PVC and
brclilllinS shtul.l b. of dr. sme $ll typ. * rhe sunoundlog soll
ond.dnorted h ih. s.m. dendv.

Ex..tt ln..caswheretr..z!r! ofrv.t?r,r.n t$!.,lt t wls. to
rcmN.raF In dr. bllldlng.r,...nd Flnmt.rh.m w.ll.rvay tibm
rh. bulldlrg prddatlyor* lphlll rinm ft G.. BT! l9)

It my he d8lrabl. ro ld*rl a Br.t .i.ihln.trrre NEld. dl8. ot th.
pavro8 gn th. uphlll3rdrotrhrbuDdrrB. Subsll drarnig,. k
d.cded dts.ao h.lnst )l.d u rner fi,' surlir.. dr.lo.

lo bllldrqs srdr a slbrod mrrl i!.h aswlrc.p h..rcr aDdJnLrir
iloprt fl mnDg. lNoll l.l.nt wntn.tloo.par.s l.i,'al mndltloN iirr
cftrdrnsatlm. paniculany wn.r. rhcr,.lslitl. .lcaran.e l.rtw.?n tlF
ilotr an.l tt* 8nun.L Cm.ipnsatroD rdds to th. mnhtrr. alredy
ppscd ln drc subiloor md slgoi|.anily s)ffi rhc prdes ot drynrS
tui.lmtallatron ot an ad?auat,. suhuotr vmtil atldr $stan. ?ither
Datlral or mFhanlcal. is d?slrable.

ryr,ry- AldDogi tNs BulldliS Gchoo)ogl Flle derl! $,ldr
crarl(ln8l. b(ndr.S. li Crtuld besalrl rhat subumr mol.*un mn
r.$lt ln the dsdoimcDr ot other probleni. norlbly:

. \latpr rtat ls traN.r tted into misdrry m.tal ortlmh.r b!flding
c.lpm.Dl- cau*s damSe.n.lt*.t..y torho$.lemdti.

. Htgh {btmr humldlty and morliurc.ofi6t crpaft a. ldpal
.Nlronm.dtrff $atm p.srs, lncludrr€ rermltesaDdsrrdc .

' WhFe h,8fi moL*uR hvpls an tansmlltFd to dre uodlnq a6d
$'alr!. h l.crdp lo the d6t Inltc cN.t ran ense wrdtn tlp
llvhS fds. Dust mltcs- a\wll6.lampnprs lnt.ncril..an h. a
hctln' hdr.l to,ohabnanh. r,rticuJarlt rhN who aF
abntrmarb suceptibla to rsp'rat ry allm.nri.

Th.ld.al v?gebdonlatout is to h*elasn or plrlnsthitrcqulrp
drly lldrr qatenog hmedirtely adJa..r iothp drarmSp d rhv ng
edge- tlFn n@ deturd,ngtlarts. shruhs mdrre* rprpad our hr

()wNatdlng doc to mlu* ot.utdnatl. s.terlnS syspms k.
cmmon.auF d stlratldr and w.ter mtqrnlm !.d.r n)rnlnSt lf
,t,s De.esaryto u* ln.s rJ i.rni.lt k jrnF n.Dt to r.mMgarddr
6ed! toa cmd.tqlt s.ri dlr*ln.e lim hulldlnqi

Wh*. r b..ls..!snr8 r Frnl.m olsoll lnyhg ordrprp lsth.
a,iene ff ds..t ol ldr.arl oftootlDSi ltthe onind,nS rootr m
sLldl.ry rnd dr.lr rdovil wlll no( signitl.arnt daruge thp tre,.-

rryrhmld br!.wFd and a concr.t. d n.ta1trad,6 plarcd
r.rtldlly ln rhr sll to prev4dttutlrp rmt816th in drp dlrertlnD ot
mr bund,og. lfli t! not tNllble to rtunw. the rpldant noi!
w i rh ( td rmlg . ro rhc t rce .an .F( , l l ca t ron tormd. . l r t r .e rhd ld
be mrdcro fi.ltrll auiirdht. A Orld.nt n).D k to tr.Nrhnt llkply
otiind.rs b.jirF ilFy b.cm. i problm.

Llom lonontF4 Crtl {d rhmhr
sr.t. dep. mnfl d.rt.rlng .qr,.uliuft .rn qtw lotbnndrn
r.g.rdloq r.r* IEn rni.hlum. ot ut r fted.d rnd lrih dtr.dR
trmbulldln$ rt m6l !IF.lei. Botlnlc gtrdeN.r. dls sr.es oi
l'torm.tlm. Fd Inldrutlor on ohnt mo6 !.d dralns.ee 8!td'og
Tirhnolo$, F|). 17.

Exrav.t,nn iiourd tmtlngr mu b. Fot,()y i.grner.d. Soll
$pp*1,n8 fo.rhSr .rn oly b. $jily .rrv rd .( r. .ngle th6r
.ndr dr lot utu! tir. tbotlrg rormrlnst bh. Tftls.ngle k
..ll.d th. mqlrotr.p@ (orlilcrb.) iDd v.nes nSnlrk.flrly
b.rwr.nsoll tyDB lod.o.dltimt. Rpmdrl rt srl sirhrn r[e5n8]e
ot r.pd. wlll..0$ iub!|d.n...

Remsdialion

Wlrr..r*lon hd o.cuiredtlDt lrdesljcd #aymD atjicmt to
t@tlng!. soll otthesam cldsslicadm shtuld be iotrodued aod
.ftnpr.rad to tlre sne dp.slty. \\'hcre in'.lnss havc bepn
undermlned. rugmrrltlon ororh?rsr*cl.l|*son( h.ybp.cqulrdl
llenpdi*lm otlboa,nSs and iendatloN k gendalty tlp .E] m rt a

\tl*re lsl.r?d h.*lngs rke .md tirll b...os .t sw.ll/dvt! t etli{t.
ah. hoh.do.r m.yb?remltdt lo.]]*iar. Umrtolnce tt ttlln8
(he 84r drlt has atpErcd bet$.en {r. b..rer and fh. Dl wlrh
block,n& Tl* daDg.r hcre k m.i $t|.n the n.J.t sv.ll i.qmfll olllr.
.y.le omuri the prtr. blo.*ln8 rvlll pu$ lhe flmr urr l|no !n
a(eotu.ted dome aDd mdy als.ius.lo..l fidr litlr. tr drrsoD.
lj I lsne.6s.ryto ur. blo.klng, ,t rlbdd b. h,y. p.lr., t)n,.
wedg6 and mmlrfflnSshruld be .ffrl?d out tixtng|nly

rhb arF w. pr.prrod by rohn t @r farB, MlaMA, trnFr,
c.Mh.d6 Irrgn6l..

ShrubB

rd to ts r^ qhaGits h6tmsit DfrhersrovanLsubio*

cSlRo PUBLISHING PO 8or 1139,  Col l ing.r@d 3066,  AlEval i€
Frad. rla00 645 051 I€r (03)s652 7565 Frt (03)9562 7555 Mpdbrrrhcdr6o!

Em6it aubtishjm $ ts! 6no 6u



INFORMATION TO HELPYOU UNDERSTAND A LITTLE ABOUT REBLOCKTNG

Almost ail houses with timber floors built more lhan 30 v€ars ago will have their floors supponed on timb€r
stumps. The life €xp€ctancy of thes€ stumps can vary 20 no more ihan 30 years. depending on the b?€ of
timber, soil conditions and the exlemal influences such as surface drainage and insect atlack.

CHECKING YOURSTUMPS:

If th€ stumps have rotted evenly, the floon may app€ar firm. how€ver they will almosl always slope away
from the brick fire places. Olher symptoms are crook€d door and window frames. A house may app€ar quite
sound during a visual inspection, but could stan b sink shonly after stumps havejust reached their failur€

The condition ofstumps can be inspected by digging away 100-200mm ofsoil from the worst stump to
check the conditicns below the ground.

If more ihan 20 or 30 p€r cent ofstumps show serious deterioration, total re-blocking should be considered.

SELECTION OF STUMPS:

Th€ firstdecision to make is to choos€ $e most suitable tlpe ofn€w stunps. R€d gunl slumps are stillquite
commonly us€d. Theiradvantag€ is that th€y ar€ l0% cheaper dnn concr€te, but rhey do hav€ a
disadvantage of limiled life expectancy. Perhaps their bigg€st disadvanrage is tlat they cannor be as firmly
secured to the bearers as the concrcte stumps, and they do notallow Dr€cise relevellinS.

Concr€te stumps although more durable. ar€ availabl€ in sev€ral typ€s. and the sele€tion of the conect rype
for th€job is very inrponant.

SELECTING THE RIGHT CONTRACTOR:

Having chosen the more appropriate and €orrectstumpin! syst€m. thc contractors should hrve cnough
hydraulicjacks to lifi up the building in ONE SECTION.

IfTOO FEW jacks are us€d, the house will be lifted in s€rval seclions, CAUSING SEVERE AND COSTLY
DAMACE TO PLASTER WORK AND FRAMINC.

The fbllowing points should be made very clear when obtaining quotes. These poinrs should also foml lhe
bash of a contract for the cli€nl and re-blockers.

THEY TYPES OF STUMPS AI\D PADS.
THAT FLOORS WILL BE BROUGHT BACK TO REASONABLE LEVEL SAY WITHIN
lOmm.
THAT ALLWORK WILL BE IN ACCORDANCEWITH THEBUILDING REGULATIONS.
THAT A COUNCILBUILDING PERMIT WILL BE OBTAINED
THE AGREED COST

When allnew stumps have been installed and jacks removed. lhe holes should b€ back filled with well
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VEGETATION:

Trees and lhick vegelation draw significant quantities of water liom $€ soil, especially during peak spring
and early summer. This pro{ess exaggerates the natural summ€r. drying of the soil and whe.e vesetation h
adjacent to buildings a localized variation in soil moisture may occur. This can cause differential ground
movement and subsequent dishess to the footing system and sup€r slructure. Carc must be taken by the
client to ensure that this do€s notmcur.

Gen€rally, Eees should be plaled a dislance away from a dwelling approximately equal to the nature height
of the trce \I4'er. therc ir a group qf trecs the distance away fmn the d w€lling shorld he er tcndcd to L5
tim€s the maturc heipht of the bees.

I

&l a iure
Hclght

l"i! lure
HcightH

-x1
RADIUS =  H RT6ius ' trtH

Information can be obtained from nurserymen in r€gard to the wat€r demand and growth pattem of
comrnonly s€lecled lrees and shn'bs fordom€stic gard€ns.

FLEXIBILITY OF MASONRY CONSTRUCTION:

Altl'orgh lhe weightand stiffnessofsolid masonry buildjngs rcducesexpansive clay nrov€ment. the
sensitivity ofthis form of construction to small distonions can cr€at€ sp€cid problems.

It is r€comm€nd€d on class 'M' & class 'H' sites (i.e. €lay soils) thaldw€llings be aniculated !o allow
flexibility ofthe building in r€spons€ to footing movements lhat ftay occur.

Flexibilitycan b€ achieved by the provision ofl
. Full heiCht construction joints in large €xpanses of bri€kwork
. Jointing over doors and windows andor the use of tinber panels in place of brickwork
. The use of full height windows and doors
. Articuladon bel$een dirercnt fonns ofbuildinB matcials
. Aniculafion between old and new €onsFucrion.

Provision for articulation should be consid€red dunng $e design stage ofdwellings, and from an aesthetic
viewpoint clienl! shuuld consult architrcts and/or buildiog designers.



DRAINAGE:

Client! mus. ensure that close attention is Siven to site drainage. Excessiv€ build upofwaer und€r footings
can create a moislure differential in clay soils which in tum can cause heave or seltlement in the footing
system. Cracked brickwork and/or structural damage of the dwelling may be the result of such movemenl.

On cut and fill sit€s, sealed open surface drains should be used to div€rt water ftom the house site. Dish
dmins may be required on the high side of the batter if lhe face is likely to scour.
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On some sloping sites where permeabl€ silty clays and sands over lay impermeabl€ clays a p€rched watef
table can develop adjacent to rhe footing on rhe high sideofrhe site. This moisture build up can crcale
localized swelling of the ciay which in tum 'naycause fooiing nrcvenent with cracked brickwork and,/or
structuml damage rcsulting.
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& SILTY CLAY5 ...

Where thh occu$ it h recomm€nded rhat an agricultural drain be installed to divert the flow ofwat€raround
lhe house site. Any such drain should penetrale the impemeable clay by approximately 200mm

It is importanl that the ground around lhe perimeler of the dwelling be graded away 0o ensure that water does
not pond near the edge of the footing or rise above th€ level of lhe damp proof course.

Oo class 'M', 'H' and class P' sit€s il is ro:onnrcnded thal an€ rneue $ ide eorcr€t. padrs b€ laid amdnd
the p.rimetcr of the dwelling !o pr€v€nl nbisturc variafion of th€ foundation soils.
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