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Matrix  

Lamina thickness 
 

Laminate thickness 

Fiber angle β 
 

Fiber 



0
x x11 12 16 11 12 16

0
y y12 22 26 12 22 26

0
xy 16 26 66 16 26 66 x

11 12 16 11 12 16x x

12 22 26 12 22 26y y

16 26 66 16 26 66xy

ε   
    ε   
   

=  
 
   
   
     

Von Mises 

Tresca (maximal 
shear) 

σ2 

σyield 

-σyield 

-σyield 

σyield 

σ1 





40 cm 

2 cm 13 cm 13 cm 

30 cm 

1st: 0° 
3rd:0° 
5th: 0° 
7th: 0° 

2nd: 90° 
4th: 90° 
6th: 90° 

12 cm 1 cm 

1 cm 

(b) 2 m 

2 m 



(b) 

(a) 
SX (local) 
N mm¯2 

<= -22.2 
-18.9 
-15.7 
-12.5 
-9.24 
-6.01 
-2.78 
0.456 
3.69 

6.92 
10.2 
13.4 
16.6 
19.8 
23.1 
26.3 
>= 29.5 

SY (local) 
N mm¯2 

<= -16.5 
-15.2 
-14 
-12.7 
-11.4 
-10.2 
-8.92 
-7.66 
-6.4 

-5.14 
-3.88 
-2.62 
-1.36 
-0.105 
1.15 
2.41 
>= 3.67 

SXY (local)  
N mm¯2 

<= -12.8 
-11.2 
-9.58 
-7.98 
-6.39 
-4.79 
-3.19 
-1.6 
0 

1.6 
3.19 
4.79 
6.39 
7.98 
9.58 
11.2 
>= 12.8 



2

2 2
2

1 1 1 1
. 22.2 .

148.64 74.32 40.21 37.16

1 1
16.5 2. .

2 148.64. 74.32 .40.21. 37.16

1
22.2 . 16.5 22.2

148.64. 74.32

1 1
40.21. 37.16 103.46

   − − + −   − −   
 

− −   − − 
 

− − + − +  − 
 

Max absolute 
N mm¯2 
<= 0.385 
5.1 
9.82 
14.5 
19.3 
24 
28.7 
33.4 
38.1 

42.8 
47.6 
52.3 
57 
61.7 
66.4 
71.1 
>= 75.9 

(a) 

Max Von Mis 
N mm¯2 
<= 0.419 
6.19 
12 
17.7 
23.5 
29.3 
35 
40.8 
46.6 

52.3 
58.1 
63.9 
69.6 
75.4 
81.2 
86.9 
>= 92.7 

(b) 

Max Tresca 
N mm¯2 

<= 0.446 
6.88 
13.3 
19.8 
26.2 
32.6 
39.1 
45.5 
52 

58.4 
64.8 
71.3 
77.7 
84.1 
90.6 
97 
>= 103 

(c) 
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