
ASSINGMENT 1 COMPUTATIONAL SOLID MECHANICS  
 

MARCOS BONIQUET  
 
 

PART2 (rate dependant models) 
 

Rate dependant+plain strain assumption 
 
d) 
 
Implement “symmetric tension-compression visco-damage model” 
 
To do so, the main thing to take into account is that the damage model will depend on ε n  .  
Thus,  rmapdano1  must take this variable in order to deliver it to modelodedano1, which will calculate                
the strain norm and return it to  rmapdano1 , which will discern load/unload-elastic comparing it to the                
last internal variable value. This internal variable value defines the elastic domain. 
 
It has also been necessary to add ∆ t at  rmapdano1  to calculate  ☾ alg and also to add Eprop to input                    
variables of  modelodedano1,  which includes α . 
 
Summarizing, r trial is the strain norm depending on α, now it is a must to calculate damage for either                   
cases, just enable calculation of  ☾ alg. 

 
 

e) 
 
Asses correctness of the implementation 
 
First, we check that at no viscosity (η=0) and strain norm only depending on n+1 strains ( α=1 )                   
matches the inviscid model.   An inviscid model including alfa could have been done ( Backward Euler ). 

 
 
 

INVISCID                                                                           VISCOUS (η=0)  ( α=1 )  

  
 
 
Both are exactly the same. 
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1. Consider the following cases (linear hardening/softening): 

 
α=0;α=¼,α=½,α=¾,α=1    ( η=0.3) 

 
Figure on left: α increases  Left to right, and figure on right,  down to up 

 
In linear behavior, α doesn’t have any effect. However, we ensure stability with  α∊[½,1]  (a n <1, 
because a<1). At a load and unload path, an increase of  α translates on an increase on stress for 
same strain. 
 

α=0 (non stable) 
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α=¼ (non stable) 

 
 

 
 
 

α=1/2 ( stable) 
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α=3/4( stable) 

 
 
 

α=1 ( stable) 

 
 
 
Seems pretty clear that out of range of stability we accumulate enough error that  Modified Elastic 
Domain  does not match the path, which is impossible. 
 
 
 

4 



 
Different viscosities  (and  α=1  -stable-) : 
 

η=0,,η=0.1,η=0.2,η=0.3,η=0.4,η=0.5,η=0.6,η=0.7,η=0.8,η=0.9,η=1 
 

 
 

Figure on left: α increases  Left to right, and figure on right,  down to up 
 
 

If we study cases η=0 and η=1 we deduce that a bigger viscosity implies a  bigger final elastic 
domain.  The strain-stress comparison leds to the conclusion that at linear path viscosity has  no 
influence, while on  loading/damage (points  6-21) more viscosity  implies that at a same strain the 
stress is higher. This specially is true at loading (6-11). 
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To induce what is the response that strain-stress has by changing έ, we do it indirectly by changing 
SIGMAP. 
 

α=1 η=0.3 

 
 

The same stress applied could imply a negative strain if we increase έ. 
 
2. 
Effects of α values on  C 11  of C tang  and C alg  along time: 
 
We ensured that function  rmapdano1  gives the c 11  component of   C tang  and C alg  at any point. 
 
and at  damage_main  function we add: 
 
C tang :   vartoplot{i}(4) 
C alg :  vartoplot{i}(5)  
 

C 11 
tang 
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C 11 

alg 

 
 
 
For this concrete path, 1-9, which is  is elastic, has a linear behaviour with time very fast until it gets 
constant until damage arrives (node 9).  From 9 to 11 we have load, from 11 to 21 we have load 
(different strain path) and 21 to 31 we have unload, which again stablizies C11. 
 
So,   α  will again not have effect in  elastic domain  but afterachiving damage surface  it does.  
 
We have to different behaviours, if we  increase α ,  C 11 

alg   reduces  until point 11 and  increases  from 
this point (change of strain path). 
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ANEXO 1



function [rtrial] Modelos de danol (MDtype,ce,eps_nl,n,Eprop,eps_n) 

if Eprop(6)==0 

if (MDtype==l) %* Syrnmetric 

rtrial= sqrt(eps_nl*ce*eps_nl'); 

elseif (MDtype==2) %* Only tension 

sigma=ce*eps_nl'; 

sigmal=sigma(l); 

sigma2=sigma(2); 

if (sigmal>0)&&(sigma2>0) 

rtrial= sqrt(eps_nl*ce*eps_nl') 

elseif (sigmal<0)&&(sigma2<0) 

rtrial=0; 

elseif ((sigmal<0)&&(sigma2>0)) %! ! ! ! 

rtrial=0; 

elseif ((sigmal>0)&&(sigma2<0)) %! ! ! ! 

rtrial=0; 

end 

elseif (MDtype==3) %*Non-syrnmetric 

sigma=ce*eps_nl'; 

sigmal=sigma(l); 

sigma2=sigma(2); 

if (sigmal>0)&&(sigma2>0) 

rtrial= sqrt(eps_nl*ce*eps_nl') 

elseif (sigmal<0)&&(sigma2<0) 

rtrial= sqrt(eps_nl*ce*eps_nl')*n; 

elseif ((sigmal<0)&&(sigma2>0)) 

tetha=sigma2/(sigmal+sigma2); 

F=tetha+(l-tetha)/n; 

rtrial= sqrt(eps_nl*ce*eps_nl')/F; 

elseif ((sigmal>0)&&(sigma2<0))%%%%%%%aqui! ! ! ! ! ! ! 

end 

end 

else 

tetha=sigmal/(sigmal+sigma2); 

F=tetha+(l-tetha)/n; 

rtrial= sqrt(eps_nl*ce*eps_nl')/F; 

%ONLY SYMMETRIC CASE 
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