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Appendix B – Full Material Property Cards 

 
Fabric QI 

Properties from experiment Theoretical Actual Error Standard 
Deviation 

Coefficient 
of Variation 

Young's modulus (11) (0º) (Gpa) 40.39 37.96 -6% 2.40 6.32 

Young's modulus (22) (90°) (Gpa) 40.39 39.77 -2% 1.91 5.03 

Young's modulus (22.5°) (Gpa) 40.39 29.68 -27% 1.41 3.54 

Young's modulus (45°) (Gpa) 40.39 26.97 -33% 1.15 4.28 

Poisson's ratio (0°) 0.317 0.255 -20% 0.008 3.259 

Poisson's ratio (22.5°) 0.317 0.303 -4% 0.020 6.439 

Poisson's ratio (45°) 0.317 0.470 
 

0.025 5.238 

Poisson's ratio (90°) 0.317 0.340 7% 0.016 4.845 

Failure Strain (0°) (%) 1.12% 1.36% 22% 0.05 3.45 

Failure Strain (45°) (%) 1.12% 1.18% 6% 0.11 9.48 

Failure Strain (90°) (%) 1.12% 1.39% 24% 0.14 9.88 

Longitudinal tensile strength (11) 

(Mpa) 

451.50 505.68 12% 13.57 2.68 

Transverse tensile strength (22) 

(Mpa) 

451.50 518.10 15% 25.24 4.87 

UTS 22.5 451.50 241.98 
 

18.98 7.84 

UTS 45 451.50 292.13 
 

14.67 5.02 

Longitudinal compressive strength 

(1) (Mpa) 

 
201.96 

 
39.16 19.39 

UCS 22.5 
 

292.48 
 

23.97 8.20 

UCS 45 
 

187.20 
 

20.83 11.13 

Transverse compressive strength (2) 

(Mpa) 

 
183.80 

 
19.82 10.78 

Shear modulus (12) (Gpa) 14.53 19.80 36% 0.42 2.14 

Shear modulus (21) (Gpa) 14.53 19.09 31% 0.01 0.04 

Shear modulus (45°) (Gpa) 14.53 18.08 24% 0.97 5.36 

Shear Strength (12 plane) (Mpa) 97.50 97.91 0% 22.22 22.69 

Strength 45 97.50 89.83 -8% 1.01 1.13 

Shear Strength (21 plane) (Mpa) 97.50 112.13 15% 2.06 1.84 

Flexure strength (0°) (Mpa) 
 

313.07 
 

14.20 4.54 

Flexure strength (22.5°) (Mpa) 
 

333.98 
 

25.45 7.62 

Flexure strength (45°) (Mpa) 
 

480.00 
 

4.91 1.02 

Flexure strength (90°) (Mpa) 
 

667.11 
 

18.51 2.77 

Flexure modulus (0°) (Gpa) 
 

16.31 
 

0.23 13.92 

Flexure modulus (22.5°) (Gpa) 
 

23.43 
 

1.01 3.62 

Flexure modulus (45°) (Gpa) 
 

33.89 
 

0.08 2.13 

Flexure modulus (90°) (Gpa) 
 

41.15 
 

0.05 5.95 
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Fabric OR 

Properties from experiment Theoretical Actual Error Standard 
Deviation 

Coefficient 
of Variation 

Young's modulus (11) (0º) (Gpa) 44.71 43.20 -3% 0.76 1.75 

Young's modulus (22) (90°) (Gpa) 64.48 60.14 -7% 6.95 16.08 

Young's modulus (22.5°) (Gpa) 15.59 16.43 5% 0.42 0.69 

Young's modulus (45°) (Gpa) 8.84 10.72 21% 0.15 1.39 

Poisson's ratio (0°) 0.120 0.115 -4% 0.008 6.957 

Poisson's ratio (22.5°) 
 

0.310 
 

0.013 4.056 

Poisson's ratio (45°) 0.835 0.761 -9% 0.012 1.616 

Poisson's ratio (90°) 0.021 0.024 14% 0.001 2.357 

Failure Strain (0°) (%) 0.81% 0.90% 11% 0.05 5.46 

Failure Strain (45°) (%) 3.01% 3.90% 30% 0.82 20.99 

Failure Strain (90°) (%) 0.84% 1.22% 45% 0.13 10.41 

Longitudinal tensile strength (11) 

(Mpa) 

361.20 366.98 2% 19.66 5.36 

Transverse tensile strength (22) 

(Mpa) 

541.80 582.73 8% 16.76 2.88 

UTS 22.5 105.53 129.10 22% 7.16 5.54 

UTS 45 97.50 90.25 -7% 3.86 4.28 

Longitudinal compressive strength 

(1) (Mpa) 

 
212.48 

 
13.41 6.31 

UCS 22.5 
 

251.52 
 

34.99 13.91 

UCS 45 
 

158.88 
 

5.39 3.39 

Transverse compressive strength 

(2) (Mpa) 

 
119.23 

 
6.46 5.42 

Shear modulus (12) (Gpa) 4.81 5.52 15% 0.54 9.74 

Shear modulus (21) (Gpa) 4.81 5.87 22% 1.39 23.61 

Shear modulus (45°) (Gpa) 51.55 40.97 -21% 1.29 3.14 

Shear Strength (12 plane) (Mpa) 97.50 82.50 -15% 0.88 1.06 

Strength 45 97.50 88.61 -9% 1.94 2.19 

Shear Strength (21 plane) (Mpa) 97.50 109.90 13% 1.44 1.31 

Flexure strength (0°) (Mpa) 
 

514.05 
 

15.92 3.10 

Flexure strength (22.5°) (Mpa) 
 

417.60 
 

6.56 1.57 

Flexure strength (45°) (Mpa) 
 

285.90 
 

35.91 12.56 

Flexure strength (90°) (Mpa) 
 

573.43 
 

34.02 5.93 

Flexure modulus (0°) (Gpa) 
 

57.31 
 

2.27 3.96 

Flexure modulus (22.5°) (Gpa) 
 

39.77 
 

0.85 2.13 

Flexure modulus (45°) (Gpa) 
 

19.61 
 

0.72 3.68 

Flexure modulus (90°) (Gpa) 
 

45.39 
 

2.45 5.39 
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