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C O R R E C T E D  S M O O T H  P A R T I C L E  H Y D R O D Y N A M I C S  -
A reproducing kernel meshless method for computat ional mechanics

J .  Bonet ,  B .  Hassan i ,  L -T .  Lok  & S.  Ku lasageram

Linit ,ersitg oJ I l 'eles, SiL,,an.gi l t ,  S'At 8PP. {. l ' ; .

1  I N T R O D U C T I O N

R e - ' e n 1 h . .  a  n , : m b e r  i f  n r e s h l l s s  t e c h n i t l u e s  l r a r ' ;  l € r r r  , l ' \ ' r 1 , ' 1  * . 1  r . . ' n l . : l ' -  I  r . '  " = ; u . r ' .
sr , l r r t jcn t ro ints  nr  nal t ic les to l ;e  connected tosether  by a ' : , ; r r r .ent l , lna j  f in i te  e ienenr
mesh. Instead. the ne,ressir,r ') 'computations at a given p.r1nt alt ba,sed on {un,:t ion virlr-res
at neighbturing points. Srnooth particle H1'dlodl.ir:"mles r5PH) r';as tl ie f ir-si oi su':h
m+thods a,nd j r i .s  l . r - r  r r  su: :essfu l l r .  usrd lor  a,  r . i r l jer ) '  , f  ph1. . i  : i ' .1  1>r 'cL1. , r rs  l l . - ' l  .  \ l r r
a:'rut'ate 1g"hnl,1ues. su,rh as Element Free Galerkin \{ethoils iEFG). \foving L..:est
Scluat'. Apploximati ')ns anr-l Rtpr,-,du,:ing l{elne1 Particie \{ethods hale beert recentll-
clevelopecl by several ziutl iors [3-5.l.

This p-a"per presents a Corrected Smooth Particlo H)'Jr-.d)'nall ics TeclLnir,iue v;hlcli
can achieve similar orcler of a,c(:rlrelc)'than mc,del meilLocls whilst leta.ining th" simplicit i.
, ' f  t h r  , r i g i  n ; r l  S P H  t . . h i r l c l u .  a " t r d  t h u s  l , t i n g  s u i i ; t L I c  J '  r  " r : 1 . 1 i , : i t  , , , n r f , u t a t L , r r s .

2  R E P R O D U C I N G  K E R N E L  A P P R O X I M A T I O N
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The i-,asis for SPH a"nd similar
or1:  i t  l i r r l  funcl  lo l  . f  ,  f i  I  ln  1 crm:.
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Figure 1 Reproducing Kernel  Approximat ion

Clearl.u-. t ire repr-odtice,-l fnnction ( f lr t) rr,"1l eonr;*r-g* t,; the etrart 1r-ur'rtrrrr ..s
l I : ( r .h i  appro;1, :hes the Di la , :  del ta funct ion d{ . rJ .  Fur thermor5.  l . , ' ' .  - i r ' : ! . l  s . l : : :  : ,
of this l iernel fun,-ti,rn. it is ircssii:,1e to ensufe tha,r pol; 'n.,rrrials r-rp a gl ', ' . :r ,.:-rr ' i . - i--
exact l ; '  r tprodn. .  l  I  r -  lh :  a, l , ,or .e in tegra l .  To shog'  th is  consic le t '  a  s i l t r . ,  -  l - : r - t :  . : - . -  -  t - - . ,
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