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Development of Model of Shear Strength Estimative for
Steel Fiber Reinforced Concrete Using Neural Network
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Abstract

This study, the present study wishes to develop a model that estimates shear strength characteristics of
steel fiber reinforced concrete using artifical neural network models. Neural network models, developed as
mathematical models, are being widely used not only in its original purpose of pattern recognition, but also
in application fields by the function's nonlinear learning and interpolar ability. Neural network has a repetitive
rotation algorithm that can cyclically and repeatedly estimate system conditions and parameter ideal values,
and it can be used in the modeling of the nonlinear system by nonlinear characteristic functions that construct
the system.
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Table 1 Model to be developed of neural network o ~
) | 7
Kind of | Tysining | Hidden | Hidden z ™ pr4
network Algorithm | layer | Unit ; r T
NN-1 | RBF | K-Means | 1 1 S e
_ . Linear least - - ) .
NN-2 Linear square % 8
_ Linear least . £
NN-3 | GRNN square 2 50:2 g
Conjugate 5
NN-4 MLP gradient 2 10:7 &
‘ descent £
Conquate ) 0 2 4 6 8 10 12 H 16
NN-5 MLP : %radlentt 2 10:9 Shear strength (MPa), Observed
SScn Fig. 9 A preceding research result and estimated
value of NN-3 model (r’=0.944)
16 - 16

Shear strength (MPa), Pred. of NN—1
Shear strength (MPa), Pred. of NN—4

T T

0 2 4 6 8 10 2 4 16 0 2 4 6 8 10 2 )L 16

Shear strength (MPa), Observed Shear strength (MPa), Observed
Fig. 7 A preceding research result and estimated Fig. 10 A preceding research result and estimated
value of NN-1 model (r*=0.787) value of NN-4 model (r*=0.935)
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Table 2 Result of sensitivity analysis

v, Lid o d fck a/d
Rati 1.03 0.97 0 0971 1.013 0992
NN-1 model atio 2 974 1.022
Rank 1 5 2 ) 3 4
i 1.30 X . 1111 0.995 1.321
NN-2 model Ratio 5 1.055 1212
Rank 2 5 3 4 6 1
i 2.0 . 0 466 2.436 3.149
NN-3 model Ratio 61 2.046 3.070 1.46
Rank 4 5 2 ) 3 1
Rati 1.55 . 3. 2944 1.844 . 3.099
NN-4 model atio 4 1.200 682
Rank 5 6 1 3 4 2
Rati .30 . . 2.921 2.771 2328
NN-5 model atio 2.304 1472 3.825
Rank 5 6 1 2 3 4
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