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Failure in most engineering materials like metals, soils, rocks, polymers and concrete is proceeded b y th e 

occurrence of  narrow  z ones of  intense def ormation.  D ue to th ese z ones, a degradation of  th e material 

strength  dev elops.  T h e localiz ations of  def ormation can occur as cracks ( if  coh esiv e properties of  th e 

material dominate ov er f rictional ones)  or sh ear b ands ( if  f rictional properties are crucial) .  A n understanding 

of  th e mech anism of  th e f ormation of  th ese z one is of  a crucial importance since th ey act as a precursor to 

ultimate f racture and f ailure.  C lassical FE -analyses w ith in a continuum mech anics are not ab le to describ e 

properly b oth  th e th ickness of  localiz ations and distance b etw een th em since th ey do not include a 

ch aracteristic length  of  micro-structure.  T h us, th ey suf f er f rom strong mesh  sensitiv ity ( its siz e and 

orientation)  b ecause dif f erential eq uations of  motion ch ange th eir type and th e rate b oundary v alue prob lem 

b ecomes math ematically ill-posed.  T h us, th ey req uire an ex tension b y a ch aracteristic length  to accurately 

capture th e f ormation of  localiz ations.  I t can b e ach iev ed b y th e introduction in th e continuum representation 

of  strain gradients, polar terms, non-local q uantities or v iscosity.   

 

T h e intention of  th e paper is to analyz e plane strain localiz ations in granular b odies using a polar h ypoplastic 

constitutiv e model [ 1 ]  and in q uasi-b rittle materials using a non-local elasto-plastic model [ 2 ] .  T h e 

h ypoplastic constitutiv e law  can reproduce essential f eatures of  granular b odies in dependence on th e v oid 

ratio, pressure lev el and def ormation direction.  I t is ch aracteriz ed b y simplicity and a v ery w ide range of  

applications.  T h e material constants can b e f ound b y means of  standard element tests and simple index  tests.  

T h is model w as f ormulated w ith in a C osserat continuum b y an ex tension of  a non-polar model b y polar 

q uantities:  rotations, curv atures, couple stresses and mean grain diameter T h e dif f erent rate q uasi-static 

b oundary v alue prob lems are dealt w ith :  cyclic sh earing of  an inf inite narrow  layer b etw een tw o v ery rough  

b oundaries, cyclic plane strain compression-ex tension test and earth  pressures b eh ind a retaining w all.  T h e 

localiz ations in q uasi-b rittle materials w ere inv estigated w ith  a non-local elasto-plastic constitutiv e law  f or 

plane strain compression.  A  yield surf ace f ollow ing D rucker-P rager w as assumed.  T h e non-locality w as 

related only to th e eq uiv alent plastic strain measure in th e sof tening regime according to th e B rinkgrev e’ s 

proposal [ 3 ] .  T h e FE -results w ere compared w ith  results of  calculations w ith  a lattice discrete model w h erein 

th e continuum w as discretiz ed in a random triangular f ramew ork of  b eam elements [ 4 ] .  I n a lattice model, a 

simple linear elastic f racture law  w as assumed.  T h e b eams w ere remov ed f rom th e specimen w h en th eir 

tensile strength  w as ach iev ed.  A  realistic crack propagation w as ob tained.  
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