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APPROACH/TECHNICAL CHALLENGES

ÅBPNN constructed to predict the ultimate 

failure load using AE amplitude distribution 

data as input

ÅMultivariate statistical analysis (MVSA) 

performed using number of AE hits associated 

with each failure mechanism to develop linear 

ultimate failure load prediction equation

ACCOMPLISHMENTS/RESULTS

ÅBPNN predicted ultimate loads with a worst 

case error: +4.34%

ÅMVSA worst case error: +13.77% due to 

anomalous (multiple hit or misclassified) data

OBJECTIVES

Å15 x 1.4 x 0.17 inch unidirectional 

fiberglass/epoxy beams loaded in 3-point 

bending using MTS machine

ÅAcoustic emission (AE) nondestructive testing 

combined with a back-propagation neural 

network (BPNN) to predict ultimate load of 

beams from proof loading up to 80% of average 

ultimate load

ÅGoal: Worst case prediction error within 5%
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Specimen ID
Actual     

Load (lbs)

Predicted 

Load (lbs)
% Error

MDD3-1 336 333.6 -0.72

MDD4-2 372.5 372.5 -0.01

MDD2-3 357.5 357.6 0.03

MDD1-2 312.5 312.0 -0.16

MDD4-3 392.5 392.7 0.06

MDD5-2 375 378.1 0.83

MDD5-3 365 364.9 -0.02
MDD1-1 375 359.4 -4.15

MDD3-2 312.5 326.0 4.34

MDD2-2 365 354.2 -2.97

MDD1-3 327.5 334.5 2.14

MDD3-3 340 325.5 -4.26

MDD4-1 363 361.9 -0.31

MDD2-1 372.5 378.8 1.69

MDD5-1 367.5 383.1 4.25
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