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Figure C-62: Crossplot of amplitude and duration of AE signals from loadset 3-4 for 

beam SCC-MS-D 
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Figure C-63: Crossplot of amplitude and duration of AE signals from loadset 5-6 for 

beam SCC-MS-D 
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Figure C-64: Crossplot of amplitude and duration of AE signals from loadset 7-8 for 

beam SCC-MS-D 
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Figure C-65: Crossplot of amplitude and duration of AE signals from loadset 9-10 for 

beam SCC-MS-D 
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Figure C-66: Crossplot of amplitude and duration of AE signals from loadset 11-12 for 

beam SCC-MS-D 
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Figure C-67: Crossplot of amplitude and duration of AE signals from loadset 1-2 for 

beam SCC-HS-A 
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Figure C-68: Crossplot of amplitude and duration of AE signals from loadset 3-4 for 

beam SCC-HS-A 
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Figure C-69: Crossplot of amplitude and duration of AE signals from loadset 5-6 for 

beam SCC-HS-A 
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Figure C-70: Crossplot of amplitude and duration of AE signals from loadset 7-8 for 

beam SCC-HS-A 
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Figure C-71: Crossplot of amplitude and duration of AE signals from loadset 9-10 for 

beam SCC-HS-A 
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Figure C-72: Crossplot of amplitude and duration of AE signals from loadset 11-12 for 

beam SCC-HS-A 
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Figure C-73: Crossplot of amplitude and duration of AE signals from loadset 1-2 for 

beam SCC-HS-B 
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Figure C-74: Crossplot of amplitude and duration of AE signals from loadset 3-4 for 

beam SCC-HS-B 
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Figure C-75: Crossplot of amplitude and duration of AE signals from loadset 5-6 for 

beam SCC-HS-B 



 267 

Cycle 7

40

50

60

70

80

90

100

0 8000 16000 24000 32000 40000

Duration (µs) 

A
m

p
li

tu
d

e
 (

d
B

)

40

50

60

70

80

90

100

Loading

Unloading

Cycle 8

40

50

60

70

80

90

100

0 8000 16000 24000 32000 40000

Duration (µs) 

40

50

60

70

80

90

100

A
m

p
li

tu
d

e
 (

d
B

)

Loading

Unloading

 
Figure C-76: Crossplot of amplitude and duration of AE signals from loadset 7-8 for 

beam SCC-HS-B 
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Figure C-77: Crossplot of amplitude and duration of AE signals from loadset 9-10 for 

beam SCC-HS-B 
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Figure C-78: Crossplot of amplitude and duration of AE signals from loadset 11-12 for 

beam SCC-HS-B 
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Figure C-79: Crossplot of amplitude and duration of AE signals from loadset 1-2 for 

beam SCC-HS-C 
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Figure C-80: Crossplot of amplitude and duration of AE signals from loadset 3-4 for 

beam SCC-HS-C 

Cycle 5

40

50

60

70

80

90

100

0 8000 16000 24000 32000 40000

Duration (µs) 

A
m

p
li

tu
d

e
 (

d
B

)

40

50

60

70

80

90

100
Loading

Unloading

Cycle 6

40

50

60

70

80

90

100

0 8000 16000 24000 32000 40000

Duration (µs) 

40

50

60

70

80

90

100

A
m

p
li

tu
d

e
 (

d
B

)

Loading

Unloading

 
Figure C-81: Crossplot of amplitude and duration of AE signals from loadset 5-6 for 

beam SCC-HS-C 
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Figure C-82: Crossplot of amplitude and duration of AE signals from loadset 7-8 for 

beam SCC-HS-C 
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Figure C-83: Crossplot of amplitude and duration of AE signals from loadset 9-10 for 

beam SCC-HS-C 
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Figure C-84: Crossplot of amplitude and duration of AE signals from loadset 11-12 for 

beam SCC-HS-C 
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Figure C-85: Crossplot of amplitude and duration of AE signals from loadset 1-2 for 

beam SCC-HS-D 
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Figure C-86: Crossplot of amplitude and duration of AE signals from loadset 3-4 for 

beam SCC-HS-D 
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Figure C-87: Crossplot of amplitude and duration of AE signals from loadset 5-6 for 

beam SCC-HS-D 
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Figure C-88: Crossplot of amplitude and duration of AE signals from loadset 7-8 for 

beam SCC-HS-D 
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Figure C-89: Crossplot of amplitude and duration of AE signals from loadset 9-10 for 

beam SCC-HS-D 
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Figure C-90: Crossplot of amplitude and duration of AE signals from loadset 11-12 for 

beam SCC-HS-D 

 

 



 275 

APPENDIX D 

LOAD AND SIGNAL STRENGTH VERSUS TIME FOR LABORATORY 

SPECIMENS 

 

 
Figure D-1: Load and signal strength versus time for beam STD-M-A 
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Figure D-2: Load and signal strength versus time for beam STD-M-B 

 

 

 
Figure D-3: Load and signal strength versus time for beam STD-M-C 
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Figure D-4: Load and signal strength versus time for beam STD-M-D 

 

 
 

Figure D-5: Load and signal strength versus time for beam SCC-MA-A 
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Figure D-6: Load and signal strength versus time for beam SCC-MA-B 

 

 

 
Figure D-7: Load and signal strength versus time for beam SCC-MA-C 
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Figure D-8: Load and signal strength versus time for beam SCC-MA-D 

 

 

 
Figure D-9: Load and signal strength versus time for beam SCC-MS-A 
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Figure D-10: Load and signal strength versus time for beam SCC-MS-B 

 

 
 

Figure D-11: Load and signal strength versus time for beam SCC-MS-C 
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Figure D-12: Load and signal strength versus time for beam SCC-MS-D 

 

 

 

 
Figure D-13: Load and signal strength versus time for beam SCC-HS-A 
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Figure D-14: Load and signal strength versus time for beam SCC-HS-B 

 

 
 

Figure D-15: Load and signal strength versus time for beam SCC-HS-C 
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Figure D-16: Load and signal strength versus time for beam SCC-HS-D 
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APPENDIX E 

SUMMARY OF EVALUATION CRITERIA RESULTS FOR ALL SPECIMENS  

 

Table E-1: Summary of Evaluation Criteria Results for Beam STD-M 

Loadset Number 
 Beam Criterion 

1-2 3-4 5-6 7-8 9-10 

Calm Ratio 2.36 12.54 19.17 36.59 13.07 

Load Ratio 0.08 0.06 0.04 0.04 0.03 

Relaxation Ratio 1.5 2.5 178.9 3.0 63.0 

CSS Ratio 12.1% 114.8% 25.7% 8.4% 16.7% 

STD-M-A 

SSM Ratio 6.0% 4.2% 6.8% 4.1% 15.1% 

Calm Ratio 0.02 0.05 0.45 0.27 0.78 

Load Ratio 1.00 0.83 0.77 0.68 0.54 

Relaxation Ratio 0.2 1.2 13.1 0.5 0.5 

CSS Ratio 0.2% 0.0% 0.4% 8.6% 5.1% 

STD-M-B 

SSM Ratio 0.4% 0.0% 0.8% 2.8% 4.9% 

Calm Ratio 0.00 0.00 0.12 0.07 0.79 

Load Ratio 1.00 0.75 0.52 0.79 0.52 

Relaxation Ratio 0.0 0.0 0.2 0.0 0.6 

CSS Ratio 1.5% 0.0% 1.0% 0.0% 6.2% 

STD-M-C 

SSM Ratio 0.9% 0.0% 2.7% 0.0% 4.3% 

Calm Ratio 0.44 0.21 

Load Ratio 1.00 0.41 

Relaxation Ratio 0.0 0.2 

CSS Ratio 1.0% 4.7% 

STD-M-D 

SSM Ratio 1.3% 2.6% 
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Table E-2: Summary of Evaluation Criteria Results for Beam SCC-MA 

Loadset Number 
 Beam Criterion 

1-2 3-4 5-6 7-8 9-10 11-12 

Calm Ratio 0.00 0.30 0.38 2.33 0.61 17.96 

Load Ratio 1.00 0.90 0.85 0.81 0.49 0.51 

Relaxation Ratio 0.0 0.3 0.4 0.8 0.6 93.6 

CSS Ratio 5.5% 0.4% 3.8% 62.7% 10.3% 0.0% 

SCC-MA-A 

SSM Ratio 26.1% 0.2% 1.3% 28.8% 12.9% 0.0% 

Calm Ratio 0.04 0.18 0.13 3.03 1.25 7.96 

Load Ratio 1.00 0.89 0.75 0.78 0.37 0.57 

Relaxation Ratio 0.0 0.5 0.8 1.0 0.3 63.46 

CSS Ratio 0.0% 0.0% 125.4% 103.5% 51.6% 0.0% 

SCC-MA-B 

SSM Ratio 0.0% 0.0% 140.1% 95.2% 36.8% 0.0% 

Calm Ratio 0.01 0.15 0.38 2.25 1.55 0.85 

Load Ratio 0.89 0.61 0.50 0.69 0.50 0.61 

Relaxation Ratio 0.0 7.8 8.9 0.9 6.6 0.60 

CSS Ratio 0.2% 0.2% 0.2% 19.2% 5.8% 6.8% 

SCC-MA-C 

SSM Ratio 0.9% 0.3% 0.7% 0.3% 1.3% 16.9% 

Calm Ratio 0.41 0.47 0.51 0.87 0.68 0.57 

Load Ratio 0.49 0.64 0.63 0.81 0.60 0.01 

Relaxation Ratio 1.40 1.3 3.0 2.2 1.9 1.03 

CSS Ratio 0.9% 0.2% 3.1% 5.5% 7.3% 3.8% 

SCC-MA-D 

SSM Ratio 0.1% 0.0% 8.3% 9.9% 3.6% 4.0% 
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Table E-3: Summary of Evaluation Criteria Results for Beam SCC-MS 

Loadset Number 
 Beam Criterion 

1-2 3-4 5-6 7-8 9-10 11-12 

Calm Ratio 0.00 0.82 0.04 1.09 1.27 0.09 

Load Ratio 1.00 1.00 0.56 0.54 0.46 0.03 

Relaxation Ratio 0.0 130.3 0.2 0.5 1.1 4.5 

CSS Ratio 6.3% 0.1% 0.7% 1.7% 31.6% 1.0% 

SCC-MS-A 

SSM Ratio 5.8% 0.1% 0.7% 0.9% 9.5% 1.1% 

Calm Ratio 0.00 0.01 0.00 0.03 0.01 0.05 

Load Ratio 1.00 0.89 0.02 0.41 0.37 0.90 

Relaxation Ratio 0.0 0.5 0.0 0.6 0.1 12.3 

CSS Ratio 0.9% 13.0% 0.1% 437.9% 5.5% 17.3% 

SCC-MS-B 

SSM Ratio 1.1% 30.9% 0.2% 117.5% 8.0% 22.4% 

Calm Ratio 0.00 0.00 0.10 2.34 2.17 0.01 

Load Ratio 0.90 0.90 0.71 0.72 0.33 0.22 

Relaxation Ratio 0.0 0.0 0.7 0.5 1.7 13.4 

CSS Ratio 7.7% 37.1% 0.6% 0.0% 2.9% 30.3% 

SCC-MS-C 

SSM Ratio 2.6% 17.4% 1.3% 0.0% 2.8% 17.9% 

Calm Ratio 0.00 0.28 0.11 0.89 0.10 0.07 

Load Ratio 1.00 0.99 0.55 0.72 0.60 0.01 

Relaxation Ratio 0.0 0.3 0.4 0.8 2.1 7.6 

CSS Ratio 0.0% 0.5% 0.4% 37.9% 38.0% 3.5% 

SCC-MS-D 

SSM Ratio 0.0% 0.5% 0.6% 60.4% 60.9% 6.3% 

 



 287 

Table E-4: Summary of Evaluation Criteria Results for Beam SCC-HS 

Loadset Number 
 Beam Criterion 

1-2 3-4 5-6 7-8 9-10 11-12 

Calm Ratio 0.00 0.00 0.29 1.72 0.52 0.01 

Load Ratio 0.89 1.00 0.76 0.60 0.74 0.03 

Relaxation Ratio 0.0 0.2 0.4 0.4 1.8 0.0 

CSS Ratio 6.9% 0.7% 2.8% 0.3% 217.3% N/A 

SCC-HS-A 

SSM Ratio 10.8% 0.1% 3.4% 1.1% 268.1% N/A 

Calm Ratio 1.27 0.00 0.75 1.16 0.16 0.01 

Load Ratio 1.00 0.90 0.02 0.73 0.90 0.89 

Relaxation Ratio 3.7 0.0 1.1 1.0 0.0 0.7 

CSS Ratio 0.0% 0.1% 11.1% 65.9% 64.6% 488.5% 

SCC- HS -B 

SSM Ratio 0.0% 0.1% 37.9% 128.6% 87.4% 614.1% 

Calm Ratio 0.00 0.00 0.00 0.07 1.74 0.03 

Load Ratio 0.90 0.99 0.89 0.81 0.60 0.01 

Relaxation Ratio 0.0 0.0 0.3 0.0 2.7 0.1 

CSS Ratio 0.4% 0.1% 46.2% 7.0% 0.0% 7.7% 

SCC- HS -C 

SSM Ratio 0.7% 0.1% 18.1% 3.3% 0.0% 142.1% 

Calm Ratio 1.44 0.00 0.40 1.31 0.18 0.13 

Load Ratio 0.89 0.90 0.10 0.47 0.61 0.01 

Relaxation Ratio 3.1 0.2 1.2 0.8 0.1 12.5 

CSS Ratio 0.1% 8.1% 0.7% 379.8% 32.4% 184.4% 

SCC- HS -D 

SSM Ratio 0.2% 1.7% 17.1% 74.6% 19.4% 151.1% 

 



 288 

APPENDIX F 

NDIS ASSESSMENTS FOR ALL SPECIMENS 
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Figure F-1: NDIS assessment for beam STD-M-A 
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Figure F-2: NDIS assessment for beam STD-M-B 
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Figure F-3: NDIS assessment for beam STD-M-C 
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Figure F-4: NDIS assessment for beam STD-M-D 
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Figure F-5: NDIS assessment for beams SCC-MA-A 
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Figure F-6: NDIS assessment for beams SCC-MA-B 
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Figure F-7: NDIS assessment for beams SCC-MA-C 
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Figure F-8: NDIS assessment for beams SCC-MA-D 
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Figure F-9: NDIS assessment for beams SCC-MS-A 
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Figure F-10: NDIS assessment for beams SCC-MS-B 
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Figure F-11: NDIS assessment for beams SCC-MS-C 
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Figure F-12: NDIS assessment for beams SCC-MS-D 
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Figure F-13: NDIS assessment for beams SCC-HS-A 
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Figure F-14: NDIS assessment for beams SCC-HS-B 
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Figure F-15: NDIS assessment for beams SCC-HS-C 
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Figure F-16: NDIS assessment for beams SCC-HS-D 
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APPENDIX G 

SSM DURING HOLD PLOTS FOR ALL SPECIMENS  
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Figure G-1: Signal strength moment during holds for beam STD-M-A 
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Figure G-2: Signal strength moment during holds for beam STD-M-B 
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Figure G-3: Signal strength moment during holds for beam STD-M-C 
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Figure G-4: Signal strength moment during holds for beam STD-M-D 
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Figure G-5: Signal strength moment during holds for beam SCC-MA-A 
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Figure G-6: Signal strength moment during holds for beam SCC-MA-B 
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Figure G-7: Signal strength moment during holds for beam SCC-MA-C 
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Figure G-8: Signal strength moment during holds for beam SCC-MA-D 
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Figure G-9: Signal strength moment during holds for beam SCC-MS-A 
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Figure G-10: Signal strength moment during holds for beam SCC-MS-B 
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Figure G-11: Signal strength moment during holds for beam SCC-MS-C 
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Figure G-12: Signal strength moment during holds for beam SCC-MS-D 
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Figure G-13: Signal strength moment during holds for beam SCC-HS-A 
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Figure G-14: Signal strength moment during holds for beam SCC-HS-B 
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Figure G-15: Signal strength moment during holds for beam SCC-HS-C 
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Figure G-16: Signal strength moment during holds for beam SCC-HS-D 
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APPENDIX H 

CUMULATIVE SIGNAL STRENGTH VERSUS TIME DURING CYCLE 5 
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Figure H-1: Cumulative signal strength versus time for “A” beams during Cycle 5 
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Figure H-2:  Cumulative signal strength versus time for “B” beams during Cycle 5 
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Figure H-3: Cumulative signal strength versus time for “C” beams during Cycle 5 
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Figure H-4: Cumulative signal strength versus time for “D” beams during Cycle 5 




