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UHPC MECHANICAL PROPERTIES
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UHPC MECHANICAL PROPERTIES
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COMPLICATIONS
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How can we predict the behavior?

Which test has consistent results?



Crack marks West loadcells

Critical crack

El-Helou, R. G., & Graybeal, B. A. (2022). Shear behavior of ultrahigh-

performance concrete pretensioned bridge girders. Journal of Structural 

Engineering, 148(4), 04022017.

TT

• Equation based on the compressive strength (Not applicable)!

New technique to predict the tensile 

behavior of UHPC that can be updatable to 

keep up with emerging UHPC mixes 

• Equation based on fiber reinforcement content (Not applicable)!

• Interrelationship between UHPC constituents

• Emergence of new fiber types and alternative SCMs

UHPC TENSILE RESPONSE CHARACTERISTICS

Evaluating the tensile strength of UHPC:



✓ Analyze complex relationships

✓ Map interrelationships between 

input parameters 

✓ Updatable based on the training 

datapoints

MACHINE LEARNING
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MACHINE LEARNING
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ARTIFICIAL NEURAL NETWORK
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GRADIENT DESCENT
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UNDERFITTING & OVERFITTING

Overfitting

Underfitting

Perfect Fit

Avoiding overfitting

✓ Data segmentation

✓ Eliminating random data 

segmentation 
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PREDICTING THE TENSILE RESPONSE OF UHPC
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ML model used for the prediction of the 

UHPC tensile properties
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MODELING UHPC BEAMS USING ML AND FEA

Increased our ability to model beams tested in the literature!



FINITE ELEMENT ANALYSIS: METHODOLOGY
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FINITE ELEMENT ANALYSIS

BEHAVIORAL MODELS EMPLOYED

Concrete Models
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BEHAVIORAL MODELS
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FINITE ELEMENT RESULTS
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FINITE ELEMENT RESULTS
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FINITE ELEMENT RESULTS
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CONCLUSIONS & FUTURE WORK

CONCLUSIONS

FUTURE WORK

• Analyze a compression softening model and tension stiffening model for UHPC elements.

• Improve the current shear design models based on the ML tensile strength response 

algorithms and the finite element models. 

• The ML-based model developed for predicting the tensile response of UHPC proved to be 

reasonably accurate. 

• It is feasible to employ an ML-based tension response model of UHPC within a NLFEA 

framework.  



THANK YOU!
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