
Field MensltIelDent

251112004

Tn..imof rhisworktulo.valurt .ndrs.srhe$clli!3pesurentsoi!ln
lL fi.ld udtrg r i6 porE5l., lo* .6r d4ier all.t n Eldr.d r[FuAi ti.
iilk r.conplishcd here. Atr.Dplrj.d corrollriotr cune b dev.loped El.rlng
.tG'toil r*dring pr.suE' .o rb. "dl.l .adi!s" obdn.n lru lL S*eO
M..ruridg Field Dcvic. (S,M,F.D.), whbh n pl*rted i, i gnphic, forn b

u>eY' !/ ess, s4'

nr-i:r i-ilJr i-.rE:)9 jL:q &s _r.* ci- J J-J, F r.rr $ lDr its
L$' lJsa il-.I ,:JJ'r.ir D3 !.,,L.i sr ilJ4 +r&)r !ji'5 ir*.rfu
Ja..-.r .Js.r.4 i-.Ur.r ir c&. ir .,)La+l| i.rJir L.Ji,l eitr:r L..! Irj r.,a,

l4r9CJs!&E
ln mny p.ds ol the srld, striou.
drnogd o.cuftd in srudueg
fonnd& on exp6nsirc ohy.y soils
due io noi.ture conr. t inci.rss ot
rh. cl!y., sollfound{n r causnA it
ro su.lland by so cxening0ddnion.l
lorces on th. sltuor(. dit serc nol
lniiciroi.i i$ th. desigr, Found ion
membdB r,.ve b.en d.toas.d d
uiexp.cr.d novemcnB of rh.
nructuft hole oc.uned (r.rar,lt

Num.rous oM *idely di,terenr
ndhods hav. ben ,rcpoi.d io
proviou! sudi.s for rh.
ch@&riatio of .xpaNiw soils ir
lhe lebonbry ior $c purpose of
DedictinB itcn t.h.Jor undi ,ield
condirions Th.s. DcAods .d
bDadly be div .d in hro iyp.s:
dnect lnd itrdnel nr.lhods (2.i,

' Buildlns& CoDxruction 6n! Depr,llol'
!iNl.Sc. ir o.oEchical Eryine$iig/ lkq.

Thc .in thorghout this wort is to
ekis ! simpL low 6r ponru.
devne rh can cvalude sojl sqellillg
pr.ssm dndly in $. fi.Id.

E4sl4gd]lelt
U!!!!4!
Th. $il Eed in rhis e 6
brough! frcr An! Dsh.er sit in
Bidd.d !rc.. irce . d.plh of sbout

On) b.loN natlhl ground surlcc
The soil w6 6ix.d silh difa.ftn.
Frc.nl,s6 ol t€mnic (t%, 109/0,

20%, dd 30%) by -.igh of it in
trds b .djun $c sPclling p.oFdi6
ol r nonEl eil. Table I rholsthe
phy,ic.! ,6p.ni.s ollhc nol@l $il
and fi8drc 1 dbrs rhc gmi" sire
disuibution ofrh. soil ued.

S!E!E.!I!E4!p!
To pr.p.re srnrplca, ihc soil

Na 6ven d;.d lor 24 houu ud
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Eig&rdDkz!vdr{\ox!01.

oirld lvnh fie Fcdd.mi..d
arrouil 0f hcnr k. drn rhe

Equ'rcd .momr ol trlcr u.s .dd.d
.nd nixd drbughly. Th. soil *a!
th.n compactd i. tlE .uop.dion
nold of tn.nn dif,hsions,
(lornm) in dioheter si lll5nn)
in lreigl[ follo*;ne ilE sb(lird
coinp.ctlon n.thod ASrM D (698-
73). Th. ftold $.6 luEi.ard {irh !
th oilfil[ ii 6 er16miiimi,.tl'.
elt d of mold side Liction on ih.
conrPc(ion poc.$. Th. roil e.s
pl!!.d inlo {r.e !u..esiv. sqql
,a].6 a ach hls w6.o0paccd
b, i sp.oified trunrlr. oJ hlors.
Alter iha( dr eil lonple in dE
mold was hn r-d, r4 hou6 ro obr|i!
uiiom moisture disribdion
ttou8hotr! th. soil. Diffedr
p.EentaSc! ol w.ter conhnl \ratu
fti.n v:h a dinircnr ndmbr ot
blo$r Io obt in dircrcnt d.nsitie.
For Eh e'nDl. d.nsiry tro ide.dcll
sairples w.re pr.parcd. One *3
,sd ro dcl.nnirc dc moud of
sulline u.ins th. iS.M.ID), wbilg
lh. olner u6 u<d ro cv.luE rh.
slollinS prt$ure using nudord
constam volum. rcsr. A shsr0 tJg.d
.itrg. (75nrm) dia.rq lnd (l9mn)
helght, vls pre$cd inro $c
.mp.cr.d bil ii the tuld to obein
oedomerq snples 'rhe swelling
pBuE u6 .lzluGd r.ording ro
rhe Precdure rccom.nded b, He.d
(1932). .nd snh rr* .id or rh.
sland.rd oq'iomacr d.vice.

Tt. S*.ll M€ourinr li.ld Dqie
GU4L)Ii. S*ll M*urins Fi.ld
D*ice. mcd i" rhis eork. ispoiabl.
ad v€ry impl. bod, in d6i$ rni
maiui.{urirg. ll &isht of rhe

' a fixcd ndol dGc hdde up olcan
i6i and has onoos[ ].ish! ro

roaio in . n.bl. p6nio

. rlll* l.8s to suplon rhe n@l disc.

r tr mov.dble diic which is lt&hed
b the bonom .nd of th. s)iding m
aid is in .o.t cr wilh rhe soil ro he

Fkures 2 ind 3 illu$r.re L\c devico
sho\inB 4s dan cn @mp.neB.

C.libnrior Tdr. ot rbc {S,ir-F.D-)
Is*.lling Pm$rE T.n

1he BdiDgs 6bbincd ftoh
lh? (S M.f D ) hrle to b. rct.ad Io
rh. lseilinspEsure olrhc soil. This
$.s *hid.d rhrcugfi pl .ing .
rening pmgran wl'.e idontic.l
sples l@ undsgoine No
difi.renr ehemq of re$s. O.e ol
dh oal}). i&.ticnl @pl6 h'd io
be icned ii thc sr drd oodohetc!
resr ro 6,.lac its s*.lling p6!uE
srril. lhe *cond.ampl. of c.ch nvir
sampl.s v6 r.d.d usirE (S.M.F.D)
.o ohoi, E d.lice rading. t r.t
oi, r calibGtiotr cud. could b.
Bahlish.d In rhh *o . fic
$ollinc pr.surc s.s dcismin.d
ci4 th..oNr volu@ rc!1. 11.
oedom4r apPs.rus w!3 uscd ro i.sr
simrler ai consn vohft. ln $is
En, r sring pf$E of 7 k?. s.s
fisl lppli.d to the spl. and th.
dill srusc rEs ldjuned io 40
r.!diD8. Water *6, tlEn a&ed lo tL
hpl. ,rd 6 ilie empL t g ro
sw.ll, Sndual sh$ inc€nerG ver.
add.d $!s ins6inA rh. pr.sE m
tJE s.mpl. up ro ! Lv.l lhrl would
maint8in lhc di.l gaulc bacl lo zB
kdi.8. Th. bn ms ii .ccord.n€
wnh &e pmedurc dgscrib.d by



II-Srcll As.$hetr. url!! rh.

IE (S M.F.D.) unds m3idedid
w.s asembl.d lnd 6 sl'osn in
fi8trre I A sMrple coftlpoidins to
thd ren d ii ihe enometcr is lsd
h@ , *hi.h is lls p{prcd i, .
st. d @mpqcrion mold hrvitrg I
di.mel€rol(105 nB ) rnd r heighr
ol(l l5nm) .Tllc colls oa lhe hold
wa Dted atur pldoa pbnry of
gtle .long its tolfi rin. It.
sple is pl&od b.low lhe
(SM.! D.) h.vlnx ir! *mroid
coincidi.g wid th. appdatB lliding
nm, ind $. nEElrL di$ G
ldrEt d b Eir pmDeny on dc sil
scnrplc s"rfdc. sd the dial g.uge is
idj\rsred 1@ Ane! th.. rh. smple h
flooded yith *.t r .nd lh. dial
elding tr'a Ndd.d ans X4 hoc.

lra.lrdlor .pd Dncu lon ol ihe
&!r!s

Sinc. rfi. roin ,in df il i
k is rcu*d @ l[. d.v.lopmhr
of . d.vi* c!p.bl. or maiun.s .he
s*.lliff pro$ur. i. th. ficld. tne
.iplrimoral ,ork ia hai.ly
@rmed si$ findiq . rcllidsl p
*hict c@l.r.e d* rwlting
pr.$urc obnin.d lion slmdsd
onsunt voluh. tes, lsiDe rhc
s.nd.rd sdodc. *ith rh.
codsro,iding sEll @dings
obhir.d fom rn. (S.M.F.D.).
Twcnry-rwo pan! olspccift.ns rcie
t ssd mder ditLr.nt omdhions to
d.6m, in . gnpnical lm, rne
sw.lling pE$urci*ie Mding

lllionship rid a illu$dl.d in
ljSure 4. Eeiriis fuu, .4 ed
u.ing prcps sl.lisiic.l appr@h, d
.hpnhd fomuL 6 b. ob6i.cd
6rn the ploGi d& &d 6 follous:

SP: selling pllsE (*N/n)r
R: (s.M,F.D ) €ding (mm).

Cotrclurotr3
'ftis n.wU rel.asd dcvice G r
porbllc h&d}{rericc td n6 n!
r[. selli.g pE$@ in lh. tield Dd
to Cet a 6.sn.bie s*imarion for th.
value ol fi. exp.ced s*lling
pll$rc is exp..sirc sil thrd3h
fte sblnhd alibnlion curc .An
empiric.l fomula pa rclocd
relaine th. field dcvic. reading to
th. exp!.sive soil pE$DE ,which
nut6 it a.y .rd qlicl b €lcuhr.
sil prc$uE dietl, in !. field .
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