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APPROACH/TECHNICAL CHALLENGES

ÅTen fiberglass/epoxy beams cantilever loaded at 

333 lbf/min using MTS hydraulic actuator

ÅRecord AE data during loading to failure from web 

mounted transducer next to fixed support

ÅTrain BPNN on low proof load (Ò25% of average 

ultimate load) AE amplitude histograms from 6 

beams (1, 3, 4, 6, 7 and 8) as inputs; then test 

(predict) ultimate loads on remaining 4 beams (2, 

9, 10 and 11)

ACCOMPLISHMENTS/RESULTS

ÅWorst case prediction error:  12.9%

OBJECTIVES

ÅBack-propagation neural network (BPNN) 

prediction of ultimate load in composite I-beams 

using low proof load acoustic emission (AE) 

amplitude distribution (histogram) data as input

ÅGoal: Worst case prediction error within 15%
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505 lbf

Beam # Load (lbf) Predicted (lbf) % Error

1 1160 1122 -3.3

2 916 1012 10.5

3 944 946 0.2

4 975 897 -8

6 996 979 -1.7

7 472 485 2.8

8 1180 1171 -0.8

9 338 365 8

10 505 570 12.9

11 472 502 6.4

BPNN for Predicting 
Composite I-Beam 
Ultimate Load from 
Low Proof Load AE 
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