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Supplementary data 

Component tension test sample details and experimental results 

 

Component samples were cut from tree joints G (9 No.), S (4 No.) and T (7 No.) and tested in 

tension. Of this total of 20 specimens, four (G5, S1, S2 and T7) failed either in the bottom grip or 

very close to it, such that the failure zone was not detected by the PIV. PIV data on these samples is 

therefore not presented here. Apart from that, for all samples the following data is presented: 

 Stress against machine-measured strain and PIV strain 

 Applied load against time during the test 

 Photographs and grain sketches of sample front and side views before and after testing 

 For front and side views, full-field strains from PIV: 

o Sequential analysis, x, y and xy, strain components at six times during the test, from 

the initial image to the final image before sample failure 

o First-last ditch analysis, x, y and xy strain components overlaid on the final sample 

image 

o First-sequential analysis, final x, y and xy strain components overlaid on the final 

sample image 

o First-sequential analysis, x, y and xy, at six times during the test, from the initial 

image to the final image before sample failure 

Units for stress and strain are N/mm2 and με respectively. 
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Table S1: Nature and location of sample failures and assessment of ability of PIV to predict final failure 

Sample and 

view 

Nature and location 

of failure 

Evidence in PIV strain fields of impending sample failure 

Sequential First-last ditch First 

sequential 

x y xy x y xy xy 

G1 front Mid-height, 

diagonal, through 

rings 

N N N N N N Y 

G1 side N slight Y N N N Y 

G3 front Diagonal, into grips 

at bottom.  Not 

visible in side view 

N slight Y N N N Y 

G3 side Failure not visible in side view 

G4 front Straight across, 

through centre of 

branch rings. 

N N N N N N N 

G4 side N N N N N N slight 

G6 front Straight in front 

view, diagonal in 

side, just above 

bottom grip 

N N N N N N N 

G6 side slight N slight N N slight slight 

G7 front Straight across, 

through centre of 

branch rings level 

with top of bottom 

grips in front view. 

Diagonal in side 

N N N N N N N 

G7 side N N N N slight N N 
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view, only partially 

visible 

G9 front Diagonal in both 

views, through 

centre of branch 

rings in side view 

slight Y Y N N N Y 

G9 side slight slight - N N N slight 

G10 front Diagonal in front 

view running into 

grips, not visible in 

side view 

slight slight slight N slight slight Y 

G10 side Failure not visible in side view 

G11 front Straight across in 

both views, approx. 

mid height 

slight Y Y N slight slight slight 

G11 side slight slight slight N N slight slight 

S3 front Straight across in 

front view through 

bottom grip. Just 

visible as diagonal 

failure at bottom in 

side view 

slight slight slight slight slight slight N 

S3 side  N 

 

slight slight N slight slight N 

S4 front Crushing/splitting 

in the top grip 

visible in front view 

Y Y Y slight slight slight Y 

S4 side N N N N N N N 

T1 front Break in mid height 

through centre of 

branch rings. 

Straight across in 

front view, diagonal 

in side view 

Y slight N N N N slight 

T1 side slight slight slight n slight slight slight 
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T3 front Straight across in 

front view, diagonal 

in side 

N slight N N slight N Y 

T3 side N N N N slight N N 

T4 front Diagonal on both 

views, through 

densely packed 

rings 

slight N Y slight N N Y 

T4 side N N N N N N Y 

T5 front Diagonal failure on 

both views just 

above centre of 

rings 

N slight Y N N N Y 

T5 side N N slight N N N Y 

T8 front Straight break 

through centre of 

rings, slightly 

diagonal in side 

view 

slight Y Y N Y N Y 

T8 side N N slight N N slight Y 

T9 front Diagonal in both 

views, ending just 

above bottom grips 

Y slight Y slight N N Y 

T9 side N N N N N N N 
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Joint G 

G1 

 
FIGURE S1:  G1 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 
FIGURE S2:  G1 TENSILE LOAD VS. TIME 

 

 

 

 

G1 Sample 



 

6 

 

   

FIGURE S3  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 

G1 Front View 
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FIGURE S4:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S5:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S6:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S7:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S8:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S9:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S10:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S11:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

  



Walkden & Bloodworth   

11 

 

G1 Side View 

 
FIGURE S12:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 

 
FIGURE S13:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S14:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S15:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S16:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 

 

 
FIGURE S17:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S18:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S19:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G3 

 

 
FIGURE S20: G3 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 
FIGURE S21: G3 TENSILE LOAD VS. TIME 
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G3 Sample 

    
FIGURE S22: SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 

IMAGES) VIEW BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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G3 Front View 

 
FIGURE S23:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S24:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S25:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S26:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S27:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S28:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S29:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S30:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G3 Side View 

 
FIGURE S31:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME

 

FIGURE S32:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S33:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S34:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S35:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S36:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S37:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S38:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G4 

 
FIGURE S39: G4 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S40: G4 TENSILE LOAD VS. TIME 
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G4 Sample 

     

FIGURE S41:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 

IMAGES) VIEW BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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G4 Front View 

 
FIGURE S42:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S43:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S44:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S45:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S46:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S47:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 



 

30 

 

 
FIGURE S48:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S49:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G4 Side View 

 
FIGURE S50:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S51:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S52:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S53:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S54:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 

 
FIGURE S55:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S56:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S57:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G5 

 
FIGURE S58: G5 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 
FIGURE S59: G5 TENSILE LOAD VS. TIME 

 

 

 

 

 



 

36 

 

G5 Sample 

    

FIGURE S60: SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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G6 

 

FIGURE S61: G6 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S62: G6 TENSILE LOAD VS. TIME 
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G6 Sample 

     

FIGURE S63:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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G6 Front View 

 
FIGURE S64:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S65:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 



 

40 

 

 
FIGURE S66:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S67:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S68:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S69:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S70:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S71:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G6 Side View 

 
FIGURE S72:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S73:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S74:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S75:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S76:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S77:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S78:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 

FIGURE S79:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G7 

 
FIGURE S80: G7 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 
FIGURE S81: G7 TENSILE LOAD VS. TIME 

 

 

 

G7 Sample 
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FIGURE S82:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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G7 Front View 

 
FIGURE S83:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S84:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S85:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S86:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S87:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S88:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S89:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S90:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G7 Side View 

 
FIGURE S91:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 

 
FIGURE S92:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S93:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S94:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S95:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S96:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S97:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S98:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G9 

 
FIGURE S99: G9 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S100: G9 TENSILE LOAD VS. TIME 

 

G9 Sample 
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FIGURE S101:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 

G9 Front View 
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FIGURE S102:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S103:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S104:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 
FIGURE S105:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S106:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S107:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S108:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 
FIGURE S109:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

G9 Side View 
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FIGURE S110:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S111:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S112:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S113:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S114:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 

 
FIGURE S115:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S116:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G10 

 
FIGURE S117: G10 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S118: G10 TENSILE LOAD VS. TIME 
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G10 Sample 

  

FIGURE S118:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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G10 Front View 

 
FIGURE S119:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S120:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S121:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 
 

 
FIGURE S122:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S123:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S124:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S125:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 
FIGURE S126:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G10 Side View 

 
FIGURE S127:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S128:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S129:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S130:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S131:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S132:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S133:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S134:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G11 

 
FIGURE S135: G11 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 
FIGURE S136: G11 TENSILE LOAD VS. TIME 
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G11 Sample  

 

FIGURE S137:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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G11 Front View 

 
FIGURE S138:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S139:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S140:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S141:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S142:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S143:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S144:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 
FIGURE S145:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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G11 Side View 

 
FIGURE S146:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S147:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S148:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S149:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S150:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S151:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S152:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S153:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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Joint S 

S1 

 
FIGURE S154: S1 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 
FIGURE S155: S1 TENSILE LOAD VS. TIME 
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S1 Sample 

    

FIGURE S166:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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S2 

 
FIGURE S167: S2 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 
FIGURE S168: S2 TENSILE LOAD VS. TIME 
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S2 Sample 

  

FIGURE S169:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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S3 

 
FIGURE S170: S3 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S171: S3 TENSILE LOAD VS. TIME 

 

S3 Sample 
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FIGURE S172:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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S3 Front View 

 
FIGURE S173:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S174:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S175:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 
FIGURE S176:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S177:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S178:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S179:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S180:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 



Walkden & Bloodworth   

97 

 

S3 Side View 

 
FIGURE S181:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S182:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S183:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S184:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S185:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S186:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S187:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S188:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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S4 

 
FIGURE S189: S4 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S190: S4 TENSILE LOAD VS. TIME 
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S4 Sample 

 

FIGURE S191:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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S4 Front View 

 
FIGURE S192:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S193:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S194:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S195:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S196:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S197:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S198:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S199:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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S4 Side View 

 
FIGURE S200:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 

 
FIGURE S201:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S202:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S203:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S204:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S205:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S206:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S207:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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Joint T 

T1 

 
FIGURE S208: T1 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S209: T1 TENSILE LOAD VS. TIME 
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T1 Sample  

       

FIGURE S210:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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T1 Front View 

 
FIGURE S211:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 

 
FIGURE S212:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S213:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S214:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S215:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S216:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S217:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S218:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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T1 Side View 

 
FIGURE S219:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S220:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S221:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S222:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S223:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S224:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S225:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S226:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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T3 

 
FIGURE S227: T3 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 

 
FIGURE S228: T3 TENSILE LOAD VS. TIME 
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T3 Sample 

  

FIGURE S229:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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T3 Front View 

 
FIGURE S230:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S231:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S232:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 
FIGURE S233:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S234:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S235:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S236:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S237:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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T3 Side 

 
FIGURE S238:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S239:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S240:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S241:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S242:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S243:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S244:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S245:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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T4 

 
FIGURE S246: T4 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 
FIGURE S247: T4 TENSILE LOAD VS. TIME 
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T4 Sample  

      

FIGURE S248:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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T4 Front View 

 
FIGURE S249:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S250:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S251:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S252:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S253:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S254:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S255:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S256:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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T4 Side View 

 
FIGURE S257:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S258:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S259:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S260:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S261:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S262:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S263:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S264:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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T5 

 
FIGURE S265: T5 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S266: T5 TENSILE LOAD VS. TIME 
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T5 Sample 

  

FIGURE S267:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 

 



Walkden & Bloodworth   

143 

 

T5 Front View 

 
FIGURE S268:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S269:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S270:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 
 

 
FIGURE S271:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S272:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S273:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S274:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 
FIGURE S275:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 



Walkden & Bloodworth   

147 

 

T5 Side View 

 
FIGURE S276:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S277:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S278:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 

 
FIGURE S279:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S280:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S281:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S282:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 
FIGURE S283:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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T7 

 
FIGURE S284: T7 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S285: T7 TENSILE LOAD VS. TIME 
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T7 Sample 

  

FIGURE S286:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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T8 

 
FIGURE S287: T8 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S288: T8 TENSILE LOAD VS. TIME 
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T8 Sample 

  

FIGURE S289:  SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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T8 Front View 

 
FIGURE S290:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S291:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S292:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S293:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S294:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S295:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S296:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S297:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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T8 Side View 

 
FIGURE S298:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S299:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S300:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S301:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S302:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S303:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S304:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 
FIGURE S305:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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T9 

 
FIGURE S306: T9 TENSILE STRESS VS. MACHINE MEASURED/PIV STRAINS 

 

 

 
FIGURE S307: T9 TENSILE LOAD VS. TIME 
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T9 Sample 

  

FIGURE S308: SAMPLE GRAIN ORIENTATIONS OF THE FRONT (LEFT 4 IMAGES) AND SIDE (RIGHT 4 IMAGES) VIEW 

BEFORE (FIRST 2 OF 4 IMAGES) AND AFTER (LAST 2 OF 4 IMAGES) BREAKAGE 
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T9 Front View 

 
FIGURE S309:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S310:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S311:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S312:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S313:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S314:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S315:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 
FIGURE S316:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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T9 Side View 

 
FIGURE S317:  X DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 

 
FIGURE S318:  Y DIRECTION PIV SEQUENTIAL ENGINEERING STRAIN OVER TIME 
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FIGURE S319:  XY DIRECTION PIV SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 

 

 

 
FIGURE S320:  X DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 
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FIGURE S321:  Y DIRECTION PIV FIRST-LAST DITCH ENGINEERING STRAIN OVER IMAGE 

 

 

 
FIGURE S322:  XY DIRECTION PIV FIRST-LAST DITCH ENGINEERING SHEAR STRAIN OVER IMAGE 
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FIGURE S323:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER IMAGE 

 

 
FIGURE S324:  XY DIRECTION PIV FIRST-SEQUENTIAL ENGINEERING SHEAR STRAIN OVER TIME 
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Code Map for Results Analysis Modelling  

This flowchart shows the coding process of all data results. The bold elements highlight the 

main processes in the sequence. The coloured backgrounds refer to different chapters in the 

thesis by Walkden (2014); yellow –Chapter 5, and orange – Chapter 6.
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