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Fig. 1. The studied hydraulic structure in this study
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Fig. 3. Comparison of the Finite element method and experimental models results for calculation of uplift distribution
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Fig. 6. (a) Uplift force in model without filter and (b) Uplift force in model with filter
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Fig. 7. Effect of filter distance from downstream and filter length on exit hydraulic gradient values
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Fig. 8. (a) Exit hydraulic gradient in model without filter and (b) Exit hydraulic gradient in model with 2 m filter located at
a distance of 2 m from downstream
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Table 2. Effect of upstream water level increase on the performance of filter in uplift force reduction
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Table 3. Comparison of the used models for estimation of

uplift force
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Fig. 11. Comparison of software results and the used models results in estimation of uplift force: (a) Comparison of software
results and Eq. 10 results in estimation of uplift force ; (b) ) Comparison of software results and MLP - Linear Axon model
results in estimation of uplift; (c) ) Comparison of software results and MLP - Tan h Axon model results in estimation of
uplift; (d) Comparison of software results and SVM model results in estimation of uplift; (¢) Comparison of software results
and RBF model results in estimation of uplift
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Table 4. Comparison of the used models for estimation of exit hydraulic gradient
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Fig. 12. Comparison of software results and the used models results in estimation of exit hydraulic gradient: (a) Comparison
of software results and Eq. 11 results in estimation of exit gradient; (b) ) Comparison of software results and MLP - Linear
Axon model results in estimation of exit gradient; (c) ) Comparison of software results and MLP - Tan h Axon model results
in estimation of exit gradient; (d) Comparison of software results and SVM model results in estimation of exit gradient; (e)

Comparison of software results and RBF model results in estimation of exit gradient
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