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Ore obutows approach to avoid the ovvstiff, Aocking
/@(}Lcwvm jo’z mcornpmmfbfe or neast- {mcomp/mf'b& mafovia)
b o ast rieducd  integraton .

Mo pspeciically, imee we saw an the previowa scctiomn
thal the number of anompw/jzbﬂ'hj Corstiaint in owt
ana,{i%m A equ@? o the rumber qfquqdﬂ@{w lgair'x?td
in the mesh | we can obivonsly wse Aews quadratuee pomy
1o JWdiuce the nurmber of Combramts

In URT procedwie, the numbe of GUachatuwr  porrk
in each dvecton m one- onden fowor than that Jiequad
fou jw& mth/m,ho%

E.g-, Fou the Q4 APOpAtarneluc %mgrﬁ , a one-point
Uxt) quachatwie i» wsed cmitead  of the Mandand . 4~
poimk (2x2) full mteqration . So, if we wme me Gaum
Pol‘rt m 20 anaﬁfm, we have E": 0. =0 b =

The wse of URT kads to an wundvied *“efject . nank
dg) ey oj the siffren mobux , ameGiated  with  the
exatences OF ppuriows 2¢10-¢ mock, .

A 2D 4G4 polid  therment (mvuntnaimed) Hras ¥ dgs . So
W ement can -suhibd 8 independent  des placed
amfigurations. 0f these configunations, Ve coviespomnd
o pigid - body motion (2 biasslehn & 4 rotaton). T
a 04 oment vt fawve 5 diohinck mode of deformato,
(i, 5 4ndependent diplaament Configurations et Aead
to the development o Aam £ stiffnes n the elerredt.)
In the coniext of stiffnes matrisey e numben gf indipendedt
displaced  amfiguiahons 4o which the elment can
develope  Stiffrews is cafled the nank of the stifnen

maliix .
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Let s exarure M care of uniform  reduced infegr-
in a 624 ehernend .
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The Jacobion I3, at {’ﬁadm?ﬁ guadnalute  point Can &

obtaimed 7 = A4
The nank o a maz‘mpc 4 uq/f o the Wmf,moffmwﬁ
9

mdep{,ndmf Jiows O columns Haal e matiiz fos (
Wﬁwﬁwm ) of dhe o B Smallen. B Nias 3 frews, nhik
a/z& ﬁnca/p& independert , thus ot fim a sank of eguad bo

3, and D ato Mas a ravk equad ko 3.

Nole : /zanl( (A=m; nank (8):=n ; 2 ank (A.B) <mm(an
2 RanK of K© ewaluated with one point  quadfalte #
emd/% equal to 3.

Thus  URT {0 Q@4 element, we frave apublym of
nank  deftiency . Hhe nank of Y st matua i
fonen than dhe th{o%#@% Aequte  one, V,/ém( 2 guil

o5 .




