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The authors regret that the Appendix of this paper contains a typo. The correct derivation of the constitutive equations is given below. 
The authors would like to assure that the simulation results presented in the paper have been produced using the correct formulations. 
Appendix. The constitutive equations 

According to the elastic stress strain relation and equations for the plastic increment, one can get: 
d σi j = E i jkl d ε e kl = E i jkl [d ε kl − 〈 L m 〉 x kl − 〈 L t 〉 x ′ kl ] (31) 
where E ijkl is the elastic stiffness tensor expressed as 
E ijkl = (K − 2 

3 G )δij δkl + G (δki δlj + δli δkj ) (32) 
and 
x i j = m i j + √ 

2 
27 D m δi j (33) 

x ′ i j = γi j + √ 
2 

27 D t δi j (34) 
The condition of consistency for the yield function can be expressed as 

df = ∂ f 
∂ r kl ∂ r kl 

∂ σi j d σi j + 〈 L m 〉 ∂ f 
∂H r h = ∂ f 

∂ σi j d σi j − 〈 L m 〉 K pm = 0 (35) 
where 

K pm = − ∂ f 
∂H r h = r h . (36) 

The loading mechanism for rotation of principal stress directions can be written as 
ω n ′ kl ∂ r kl 

∂ σi j ︸ ︷︷ ︸ 
C i j 

d σi j − 〈 L t 〉 K pt = 0 . (37) 
Substituting (31) into (35) , one can get: 

∂ f 
∂ σi j E i jkl d ε kl − 〈 L m 〉 ( ∂ f 

∂ σi j E i jkl x kl + K pm )
︸ ︷︷ ︸ 

A m 1 
−〈 L t 〉 ∂ f 

∂ σi j E i jkl x ′ kl 
︸ ︷︷ ︸ 

A t1 
= 0 (38) 

DOI of original article: 10.1016/j.ijsolstr.2016.11.019 
∗ Corresponding author. 

E-mail address: zhiwei.gao@glasgow.ac.uk (Z. Gao). 
https://doi.org/10.1016/j.ijsolstr.2019.09.011 
0020-7683/© 2019 Published by Elsevier Ltd. 



34 Z. Gao and J. Zhao / International Journal of Solids and Structures 190 (2020) 33–34 
Substituting (31) into (37) , one can get: 

C i j E i jkl d ε kl − 〈 L m 〉 C i j E i jkl x kl ︸ ︷︷ ︸ 
A m 2 

−〈 L t 〉 (C i j E i jkl x ′ kl + K pt )︸ ︷︷ ︸ 
A t2 

= 0 (39) 
Combing (38) and (39) , the expression for L m and L t can be got as below: 

L m = C i j E i jkl − A t2 
A t1 ∂ f 

∂ σi j E i jkl 
A m 2 − A m 1 A t2 

A t1 d ε kl = 'kl d ε kl (40) 
L t = ∂ f 

∂ σi j E i jkl − C i j E i jkl A m 1 A m 2 
A t1 − A t2 A m 1 A m 2 d ε kl = H kl d ε kl (41) 

Substituting Eqs. (40) and ( 41 ) into Eq. (31) , one can get 
d σi j = (i jkl d ε kl (42) 
where 
(i jkl = E i jkl − h ( L m ) E i jmn x mn 'kl − h ( L t ) E i jmn x ′ mn H kl (43) 

The authors would like to apologise for any inconvenience caused. 


