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Table A1: Plackett-Burman design and simulations results of the four-point bending tests on samples without nodes 
N

o.
 

𝒗𝒗 𝐈𝐈
 

𝑬𝑬 𝐈𝐈
 

𝒆𝒆 𝐈𝐈
−
𝐒𝐒𝐒𝐒

 

𝝁𝝁 𝐒𝐒
,𝐈𝐈−

𝐒𝐒𝐒𝐒
 

𝝁𝝁 𝐑𝐑
,𝐈𝐈−

𝐒𝐒𝐒𝐒
 

𝒆𝒆 𝐈𝐈
−
𝐈𝐈 

𝝁𝝁 𝐒𝐒
,𝐈𝐈−

𝐈𝐈 

𝝁𝝁 𝐑𝐑
,𝐈𝐈−

𝐈𝐈 

𝑺𝑺 𝐍𝐍
,𝐈𝐈−

𝐈𝐈 

𝑺𝑺 𝐓𝐓
,𝐈𝐈−

𝐈𝐈 

𝝈𝝈 𝐦𝐦
𝐦𝐦𝐦𝐦

,𝐈𝐈−
𝐈𝐈 

𝝉𝝉 𝐦𝐦
𝐦𝐦𝐦𝐦

,𝐈𝐈−
𝐈𝐈 

𝑩𝑩
𝑩𝑩
𝑩𝑩  
𝐈𝐈−
𝐈𝐈 

𝑨𝑨 𝑩𝑩
 

𝑭𝑭 𝐁𝐁
 in

 N
 

1 1 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 32.95 

2 1 1 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 59.30 

3 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 90.88 

4 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 -1 -1 20.09 

5 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 -1 265.07 

6 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 97.01 

7 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 19.10 

8 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 13.93 

9 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 169.91 

10 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 46.61 

11 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 46.30 

12 1 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 60.32 

13 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 54.42 

14 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 246.03 

15 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 1 23.81 

16 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 14.22 

 



 
 

Table A2: Plackett-Burman design and simulations results of the four-point bending tests on samples with node 
N

o.
 

𝒗𝒗 𝐍𝐍
 

𝑬𝑬 𝐍𝐍
 

𝑺𝑺 𝐍𝐍
,𝐈𝐈−

𝐍𝐍
 

𝑺𝑺 𝐓𝐓
,𝐈𝐈−

𝐍𝐍
 

𝝈𝝈 𝐦𝐦
𝐦𝐦𝐦𝐦

,𝐈𝐈−
𝐍𝐍

 

𝝉𝝉 𝐦𝐦
𝐦𝐦𝐦𝐦

,𝐈𝐈−
𝐍𝐍

 

𝑩𝑩
𝑩𝑩
𝑩𝑩  
𝐈𝐈−
𝐍𝐍

 

𝑺𝑺 𝐍𝐍
,𝐍𝐍
−
𝐍𝐍

 

𝑺𝑺 𝐓𝐓
,𝐍𝐍
−
𝐍𝐍

 

𝝈𝝈 𝐦𝐦
𝐦𝐦𝐦𝐦

,𝐍𝐍
−
𝐍𝐍

 

𝝉𝝉 𝐦𝐦
𝐦𝐦𝐦𝐦

,𝐍𝐍
−
𝐍𝐍

 

𝑩𝑩
𝑩𝑩
𝑩𝑩  
𝐍𝐍
−
𝐍𝐍

 

𝑪𝑪 𝑫𝑫
 

𝑬𝑬 𝑭𝑭 𝐁𝐁
 in

 N
 

1 1 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 21.85 

2 1 1 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 22.58 

3 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 137.31 

4 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 -1 -1 78.07 

5 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 -1 78.59 

6 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 -1 76.27 

7 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 1 97.91 

8 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 1 204.00 

9 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 -1 101.38 

10 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 -1 148.56 

11 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 1 80.31 

12 1 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 -1 93.16 

13 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 -1 22.68 

14 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 1 -1 155.50 

15 -1 -1 -1 1 -1 -1 1 1 -1 1 -1 1 1 1 1 95.57 

16 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 21.72 

 



 
 

Table A3: Parameterization of the stalk structure model of miscanthus 

Parameter Material Notation Value 

Poisson's Ratio Internode 
Node 

𝑣𝑣I  
𝑣𝑣N  

0.3 
0.3 

Young's Modulus in Pa Internode 
Node 

𝐸𝐸I  
𝐸𝐸N  

4 ⸱ 109 

6 ⸱ 109 

Coefficient of Restitution 

Internode–Steel 
Internode–Internode 
Internode–Node 
Node–Steel 
Node–Node 

𝑒𝑒I−St  
𝑒𝑒I−I  
𝑒𝑒I−N  
𝑒𝑒N−St  
𝑒𝑒N−N  

0.43 
0.40 
0.40 
0.43 
0.40 

Coefficient of Static Friction 

Internode–Steel 
Internode–Internode 
Internode–Node 
Node–Steel 
Node–Node 

𝜇𝜇S,I−St  
𝜇𝜇S,I−I  
𝜇𝜇S,I−N  
𝜇𝜇S,N−St  
𝜇𝜇S,N−N  

0.40 
0.40 
0.40 
0.40 
0.40 

Coefficient of Rolling Friction 

Internode–Steel 
Internode–Internode 
Internode–Node 
Node–Steel 
Node–Node 

𝜇𝜇R,I−St  
𝜇𝜇R,I−I  
𝜇𝜇R,I−N  
𝜇𝜇R,N−St  
𝜇𝜇R,N−N  

0.200 
0.185 
0.185 
0.200 
0.185 

Normal Stiffness in Nm-3 
Internode–Internode 
Internode–Node 
Node–Node 

𝑆𝑆N,I−I  
𝑆𝑆N,I−N  
𝑆𝑆N,N−N  

16.500 ⸱ 1010 

14.375 ⸱ 1010 

30.000 ⸱ 1010 

Shear Stiffness in Nm-3 
Internode–Internode 
Internode–Node 
Node–Node 

𝑆𝑆T,I−I  
𝑆𝑆T,I−N  
𝑆𝑆T,N−N  

6 ⸱ 1010 

6 ⸱ 1010 

12 ⸱ 1010 

Max. Normal Strength in Pa 
Internode–Internode 
Internode–Node 
Node–Node 

𝜎𝜎max,I−I  
𝜎𝜎max,I−N  
𝜎𝜎max,N−N  

15 ⸱ 107 

10 ⸱ 107 

30 ⸱ 107 

Max. Shear Strength in Pa 
Internode–Internode 
Internode–Node 
Node–Node 

𝜏𝜏max,I−I  
𝜏𝜏max,I−N  
𝜏𝜏max,N−N  

6 ⸱ 107 

3 ⸱ 107 

12 ⸱ 107 

Bonded Disk Scale 
Internode–Internode 
Internode–Node 
Node–Node 

𝐵𝐵𝐵𝐵𝐵𝐵I−I  
𝐵𝐵𝐵𝐵𝐵𝐵I−N  
𝐵𝐵𝐵𝐵𝐵𝐵N−N  

1.4175 
1.4625 
1.3500 
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