Appendix A 
FIBRES DISTRUBUTION GRAPHS FOR ALL THE SIX BAMBOO SPECIES AND ARUNDO DONAX

  Phyllostachys bambusoides
A                                                           B
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Fig. 14. Fibre distribution for Phyllostachys bambusoides species, of A part (on the left) and B part (on the right)
Phyllostachys edulis
     A                                                                        B
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Fig. 15.   Fibre distribution for Phyllostachys edulis species, of A part (on the left) and B part (on the right)
       Phyllostachys iridescens
 A                                                             B
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Fig. 16. Fibre distribution for Phyllostachys iridescens species, of A part (on the left) and B part (on the right)
     Phyllostachys viridiglaucescens
 A                                                               B
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 Fig. 17. Fibre distribution for Phyllostachys viridiglaucescens species, of A part (on the left) and B part (on the right)

 Phyllostachys violacescens
A                                                    B
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Fig. 18. Fibre distribution for Phyllostachys violacescens species, of A part (on the left) and B part (on the right)


Phyllostachys vivax
A                                                             B
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Fig. 19. Fibre distribution for Phyllostachys vivax species, of A part (on the left) and B part (on the right)



Arundo donax 
A                                                                 B
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Fig. 20. Fibre distribution for Arundo Donax of A part (on the left) and B part (on the right)



Appendix B
VOIDS DISTRUBUTION GRAPHS FOR THE SIX BAMBOO SPECIES AND ARUNDO DONAX

  Phyllostachys bambusoides
A                                                           B
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Fig. 21. Voids distribution for Phyllostachys bambusoides of A part (on the left) and B part (on the right)

  Phyllostachys edulis
A                                                           B
[image: ][image: ]


Fig. 22. Voids distribution for Phyllostachys edulis of A part (on the left) and B part (on the right)

  Phyllostachys iridescens
A                                                           B
[image: ] [image: ]


Fig. 23. Voids distribution for Phyllostachys iridescens of A part (on the left) and B part (on the right)

  Phyllostachys viridiglaucescens
A                                                           B
 [image: ][image: ]


Fig. 24. Voids distribution for Phyllostachys viridiglaucescens of A part (on the left) and B part (on the right)
  Phyllostachys violacescens
A                                                           B
[image: ][image: ]
 


Fig. 25. Voids distribution for Phyllostachys violacescens of A part (on the left) and B part (on the right)

  Phyllostachys vivax
A                                                           B
[image: ][image: ]
 


Fig. 26. Voids distribution for Phyllostachys vivax of A part (on the left) and B part (on the right)


  Arundo donax
A                                                           B
[image: ][image: ]
 


Fig. 27. Voids distribution for Arundo donax of A part (on the left) and B part (on the right)
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Linear:  y = 0.622*x + 0.0003805



            R2 = 0.623
            Norm of residuals = 3.486



Quadratic:  y = 0.5177*x 2 + 0.1034*x + 0.08708



            R2 = 0.6518
            Norm of residuals = 3.35



Cubic:  y = 0.02648*x 3 + 0.4779*x2 + 0.1194*x + 0.08575



            R2 = 0.6518
            Norm of residuals = 3.35
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Linear:  y = 0.622*x + 0.0003805

            R
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 = 0.623

            Norm of residuals = 3.486

Quadratic:  y = 0.5177*x
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 + 0.1034*x + 0.08708
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 = 0.6518

            Norm of residuals = 3.35

Cubic:  y = 0.02648*x
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Linear:  y = 0.6158*x + 0.02496



            R2 = 0.5625
            Norm of residuals = 3.785



Quadratic:  y = - 0.003756*x2 + 0.6195*x + 0.02433



            R2 = 0.5626
            Norm of residuals = 3.785



Cubic:  y = - 1.568*x 3 + 2.352*x2 - 0.3251*x + 0.1035
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            Norm of residuals = 3.717
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Linear:  y = 0.6694*x + 0.04612



            R2 = 0.6594
            Norm of residuals = 3.659



Quadratic:  y = - 0.2324*x 2 + 0.9022*x + 0.007209



            R2 = 0.6647
            Norm of residuals = 3.63



Cubic:  y = - 0.581*x 3 + 0.6402*x2 + 0.5523*x + 0.03651
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            R

2

 = 0.6594
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Linear:  y = 0.5536*x + 0.001959



            R2 = 0.5492
            Norm of residuals = 3.324



Quadratic:  y = 0.1231*x 2 + 0.4303*x + 0.02258
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Cubic:  y = - 0.8926*x 3 + 1.464*x2 - 0.1078*x + 0.06772
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            Norm of residuals = 3.295
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Linear:  y = 0.5626*x - 0.01867



            R2 = 0.5453
            Norm of residuals = 3.704



Quadratic:  y = 0.5688*x 2 - 0.007172*x + 0.07659



            R2 = 0.5825
            Norm of residuals = 3.55



Cubic:  y = - 0.451*x 3 + 1.246*x2 - 0.2788*x + 0.09935
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Quadratic:  y = 0.5688*x

2

 - 0.007172*x + 0.07659

            R

2

 = 0.5825

            Norm of residuals = 3.55

Cubic:  y = - 0.451*x

3

 + 1.246*x

2

 - 0.2788*x + 0.09935

            R

2

 = 0.584

            Norm of residuals = 3.543

data1

   linear

   quadratic

   cubic


image11.emf



0 0.2 0.4 0.6 0.8 1
adimensionalized distance along thickness



0



0.1



0.2



0.3



0.4



0.5



0.6



0.7



0.8



0.9



1
ad



im
en



si
on



al
iz



ed
 a



m
ou



nt
 o



f f
ib



er
s



 
Linear:  y = 0.5482*x + 0.1117



            R2 = 0.5343
            Norm of residuals = 3.521



Quadratic:  y = - 0.6479*x 2 + 1.197*x + 0.003152



            R2 = 0.5841
            Norm of residuals = 3.328



Cubic:  y = - 0.5125*x 3 + 0.1223*x2 + 0.8884*x + 0.02905
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Linear:  y = 0.5482*x + 0.1117
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Linear:  y = 0.6411*x + 0.01206



            R2 = 0.6362
            Norm of residuals = 3.234



Quadratic:  y = - 0.09658*x 2 + 0.7379*x - 0.004131
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Cubic:  y = - 1.236*x 3 + 1.76*x2 - 0.006999*x + 0.05835
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Linear:  y = 0.4185*x - 0.03571



Quadratic:  y = 0.08405*x2 + 0.3356*x - 0.0221



Cubic:  y = - 0.3167*x 3 + 0.5518*x2 + 0.1516*x - 0.007055
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Linear:  y = 0.4185*x - 0.03571

Quadratic:  y = 0.08405*x
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Cubic:  y = - 0.3167*x
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   quadratic
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Linear:  y = 0.2534*x + 0.03015



Quadratic:  y = 0.2279*x 2 + 0.02811*x + 0.0673



Cubic:  y = 0.907*x3 - 1.117*x2 + 0.5593*x + 0.02362
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Linear:  y = - 0.04796*x + 0.06963



Quadratic:  y = - 0.1886*x 2 + 0.1381*x + 0.03901
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Linear:  y = - 0.00853*x + 0.05034



Quadratic:  y = - 0.2616*x 2 + 0.2486*x + 0.008225



Cubic:  y = 0.04553*x 3 - 0.3287*x2 + 0.2749*x + 0.006087
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Linear:  y = - 0.0008253*x + 0.05106



Quadratic:  y = - 0.3311*x 2 + 0.3246*x - 0.002237
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Linear:  y = - 0.01288*x + 0.04628



Quadratic:  y = - 0.2004*x 2 + 0.1842*x + 0.01398



Cubic:  y = 0.1441*x3 - 0.4127*x2 + 0.2675*x + 0.007202
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Linear:  y = - 0.02953*x + 0.08495



Quadratic:  y = - 0.3025*x 2 + 0.2684*x + 0.03605



Cubic:  y = - 0.04606*x 3 - 0.2345*x2 + 0.2416*x + 0.03823



data1
   linear
   quadratic
   cubic










0 0.2 0.4 0.6 0.8 1

adimensionalized distance along thickness

-0.05

0

0.05

0.1

0.15

0.2

0.25

0.3

a

d

i

m

e

n

s

i

o

n

a

l

i

z

e

d

 

a

m

o

u

n

t

 

o

f

 

v

o

i

d

s

 

Linear:  y = - 0.02953*x + 0.08495

Quadratic:  y = - 0.3025*x

2

 + 0.2684*x + 0.03605

Cubic:  y = - 0.04606*x

3

 - 0.2345*x

2

 + 0.2416*x + 0.03823

data1

   linear

   quadratic

   cubic
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Linear:  y = - 0.004275*x + 0.05278



Quadratic:  y = - 0.1136*x 2 + 0.1075*x + 0.03443



Cubic:  y = - 0.1096*x 3 + 0.04809*x2 + 0.04401*x + 0.03962



data1
   linear
   quadratic
   cubic
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Linear:  y = - 0.004275*x + 0.05278

Quadratic:  y = - 0.1136*x

2

 + 0.1075*x + 0.03443

Cubic:  y = - 0.1096*x

3

 + 0.04809*x

2

 + 0.04401*x + 0.03962

data1

   linear

   quadratic

   cubic
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Linear:  y = - 0.002444*x + 0.04799



Quadratic:  y = - 0.3333*x 2 + 0.3253*x - 0.005724



Cubic:  y = 0.2287*x3 - 0.6703*x2 + 0.4576*x - 0.01649



data1
   linear
   quadratic
   cubic
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Linear:  y = - 0.002444*x + 0.04799

Quadratic:  y = - 0.3333*x

2

 + 0.3253*x - 0.005724

Cubic:  y = 0.2287*x

3

 - 0.6703*x

2

 + 0.4576*x - 0.01649

data1

   linear

   quadratic

   cubic
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Linear:  y = - 0.01198*x + 0.0556



Quadratic:  y = - 0.2497*x 2 + 0.2343*x + 0.01512



Cubic:  y = 0.1688*x3 - 0.4992*x2 + 0.3325*x + 0.007077



data1
   linear
   quadratic
   cubic
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Linear:  y = - 0.01198*x + 0.0556

Quadratic:  y = - 0.2497*x

2

 + 0.2343*x + 0.01512

Cubic:  y = 0.1688*x

3

 - 0.4992*x

2

 + 0.3325*x + 0.007077

data1

   linear

   quadratic

   cubic
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Linear:  y = 0.000264*x + 0.05932



Quadratic:  y = - 0.2566*x 2 + 0.2521*x + 0.01812



Cubic:  y = - 0.2417*x 3 + 0.09869*x2 + 0.1131*x + 0.0294



data1
   linear
   quadratic
   cubic
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Linear:  y = 0.000264*x + 0.05932

Quadratic:  y = - 0.2566*x

2

 + 0.2521*x + 0.01812

Cubic:  y = - 0.2417*x

3

 + 0.09869*x

2

 + 0.1131*x + 0.0294

data1

   linear

   quadratic

   cubic
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Linear:  y = - 0.03294*x + 0.08235



Quadratic:  y = - 0.2099*x 2 + 0.1737*x + 0.04843



Cubic:  y = - 0.1709*x 3 + 0.04227*x2 + 0.07463*x + 0.05652



data1
   linear
   quadratic
   cubic
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Linear:  y = - 0.03294*x + 0.08235

Quadratic:  y = - 0.2099*x

2

 + 0.1737*x + 0.04843

Cubic:  y = - 0.1709*x

3

 + 0.04227*x

2

 + 0.07463*x + 0.05652

data1

   linear

   quadratic

   cubic
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Linear:  y = - 0.04011*x + 0.08042



Quadratic:  y = - 0.3837*x 2 + 0.3371*x + 0.01862



Cubic:  y = 0.6128*x3 - 1.286*x2 + 0.6911*x - 0.01018



data1
   linear
   quadratic
   cubic
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Linear:  y = - 0.04011*x + 0.08042

Quadratic:  y = - 0.3837*x

2

 + 0.3371*x + 0.01862

Cubic:  y = 0.6128*x

3

 - 1.286*x

2

 + 0.6911*x - 0.01018

data1

   linear

   quadratic

   cubic
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Linear:  y = - 0.01556*x + 0.05588



Quadratic:  y = - 0.2432*x 2 + 0.2232*x + 0.01683



Cubic:  y = 0.1547*x3 - 0.4706*x2 + 0.3123*x + 0.009601



data1
   linear
   quadratic
   cubic
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Linear:  y = - 0.01556*x + 0.05588

Quadratic:  y = - 0.2432*x

2

 + 0.2232*x + 0.01683

Cubic:  y = 0.1547*x

3

 - 0.4706*x

2

 + 0.3123*x + 0.009601

data1

   linear

   quadratic

   cubic
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Linear:  y = 0.03718*x + 0.06777



Quadratic:  y = - 0.6648*x 2 + 0.6923*x - 0.03985



Cubic:  y = 0.5035*x3 - 1.408*x2 + 0.985*x - 0.06377



data1
   linear
   quadratic
   cubic
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Linear:  y = 0.03718*x + 0.06777

Quadratic:  y = - 0.6648*x

2

 + 0.6923*x - 0.03985

Cubic:  y = 0.5035*x

3

 - 1.408*x

2

 + 0.985*x - 0.06377

data1

   linear

   quadratic

   cubic
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Linear:  y = 0.02334*x + 0.04878



Quadratic:  y = - 0.2043*x 2 + 0.2254*x + 0.01548



Cubic:  y = - 0.248*x 3 + 0.1632*x2 + 0.08016*x + 0.02741



data1
   linear
   quadratic
   cubic
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Linear:  y = 0.02334*x + 0.04878

Quadratic:  y = - 0.2043*x

2

 + 0.2254*x + 0.01548

Cubic:  y = - 0.248*x

3

 + 0.1632*x

2

 + 0.08016*x + 0.02741

data1

   linear

   quadratic

   cubic
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Linear:  y = 0.5721*x + 0.1013



            R2 = 0.6694
            Norm of residuals = 3.002



Quadratic:  y = - 0.2875*x 2 + 0.86*x + 0.05322



            R2 = 0.6807
            Norm of residuals = 2.95



Cubic:  y = - 0.2858*x 3 + 0.142*x2 + 0.6879*x + 0.06764



            R2 = 0.6814
            Norm of residuals = 2.947



data1
   linear
   quadratic
   cubic
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Linear:  y = 0.5721*x + 0.1013

            R

2

 = 0.6694

            Norm of residuals = 3.002

Quadratic:  y = - 0.2875*x

2

 + 0.86*x + 0.05322

            R

2

 = 0.6807

            Norm of residuals = 2.95

Cubic:  y = - 0.2858*x

3

 + 0.142*x

2

 + 0.6879*x + 0.06764

            R

2

 = 0.6814

            Norm of residuals = 2.947

data1

   linear

   quadratic

   cubic
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Linear:  y = 0.6545*x + 0.05725



            R2 = 0.6573
            Norm of residuals = 3.24



Quadratic:  y = - 0.4254*x 2 + 1.081*x - 0.01403



            R2 = 0.6758
            Norm of residuals = 3.151



Cubic:  y = - 0.5319*x 3 + 0.3738*x2 + 0.7601*x + 0.01285



            R2 = 0.6777
            Norm of residuals = 3.142



data1
   linear
   quadratic
   cubic
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Linear:  y = 0.6545*x + 0.05725

            R

2

 = 0.6573

            Norm of residuals = 3.24

Quadratic:  y = - 0.4254*x

2

 + 1.081*x - 0.01403

            R

2

 = 0.6758

            Norm of residuals = 3.151

Cubic:  y = - 0.5319*x

3

 + 0.3738*x

2

 + 0.7601*x + 0.01285

            R

2

 = 0.6777

            Norm of residuals = 3.142

data1

   linear

   quadratic

   cubic


image3.emf



0 0.2 0.4 0.6 0.8 1
adimensionalized distance along thickness



0



0.1



0.2



0.3



0.4



0.5



0.6



0.7



0.8



0.9



1
ad



im
en



si
on



al
iz



ed
 a



m
ou



nt
 o



f f
ib



er
s



 
Linear:  y = 0.5915*x - 0.002821



            R2 = 0.6859
            Norm of residuals = 2.735



Quadratic:  y = 0.2058*x 2 + 0.3854*x + 0.03166



            R2 = 0.6914
            Norm of residuals = 2.711



Cubic:  y = 0.2205*x3 - 0.1256*x2 + 0.5183*x + 0.02051



            R2 = 0.6918
            Norm of residuals = 2.709



data1
   linear
   quadratic
   cubic
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Linear:  y = 0.5915*x - 0.002821

            R

2

 = 0.6859

            Norm of residuals = 2.735

Quadratic:  y = 0.2058*x

2

 + 0.3854*x + 0.03166

            R

2

 = 0.6914

            Norm of residuals = 2.711

Cubic:  y = 0.2205*x

3

 - 0.1256*x

2

 + 0.5183*x + 0.02051

            R

2

 = 0.6918

            Norm of residuals = 2.709

data1

   linear

   quadratic

   cubic
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Linear:  y = 0.556*x - 0.008175



            R2 = 0.5862
            Norm of residuals = 3.248



Quadratic:  y = 0.441*x2 + 0.1142*x + 0.06571



            R2 = 0.6108
            Norm of residuals = 3.15



Cubic:  y = 0.5051*x3 - 0.3179*x2 + 0.4186*x + 0.0402



            R2 = 0.6128
            Norm of residuals = 3.142



data1
   linear
   quadratic
   cubic










0 0.2 0.4 0.6 0.8 1

adimensionalized distance along thickness

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

a

d

i

m

e

n

s

i

o

n

a

l

i

z

e

d

 

a

m

o

u

n

t

 

o

f

 

f

i

b

e

r

s

 

Linear:  y = 0.556*x - 0.008175

            R

2

 = 0.5862

            Norm of residuals = 3.248

Quadratic:  y = 0.441*x

2

 + 0.1142*x + 0.06571

            R

2

 = 0.6108

            Norm of residuals = 3.15

Cubic:  y = 0.5051*x

3

 - 0.3179*x

2

 + 0.4186*x + 0.0402

            R

2

 = 0.6128

            Norm of residuals = 3.142

data1

   linear

   quadratic

   cubic
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Linear:  y = 0.7012*x + 0.02478



            R2 = 0.7856
            Norm of residuals = 2.656



Quadratic:  y = - 0.02722*x 2 + 0.7285*x + 0.02022



            R2 = 0.7857
            Norm of residuals = 2.656



Cubic:  y = - 0.9618*x 3 + 1.418*x2 + 0.1491*x + 0.06877



            R2 = 0.792
            Norm of residuals = 2.616



data1
   linear
   quadratic
   cubic
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Linear:  y = 0.7012*x + 0.02478

            R

2

 = 0.7856

            Norm of residuals = 2.656

Quadratic:  y = - 0.02722*x

2

 + 0.7285*x + 0.02022

            R

2

 = 0.7857

            Norm of residuals = 2.656

Cubic:  y = - 0.9618*x

3

 + 1.418*x

2

 + 0.1491*x + 0.06877

            R

2

 = 0.792

            Norm of residuals = 2.616

data1

   linear

   quadratic

   cubic


