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to the design of FRC structures

Modelling the performance
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Progresses in concrete rheology «fostering»

the study of fibre orientation issues
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Controlling the rheology!
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Progresses in concrete rheology «fostering»

the study of fibre orientation issues
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Progresses in concrete rheology «fostering»

the study of fibre orientation issues

Tailored casting Microgrph analysis of mid-span section

Orientation number: projected length of fiber available along each direction
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Ferrara et al., Materials and Structures, 2011
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Monitoring the «in structure» fibre dispersion

Control in the fresh state
“‘wash” and sieve the fibers

Control in the hardened state
— Destructive methods
e.g.: drill cores, crush and weigh fibers
— Non-destructive methods
« X-rays

 Electrical-resistivity/impedance method ‘
Wansom et al., Lataste et al., Franchois

* Thermal methods (Felicetti and Ferrara
» Magnetic inductance methods
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Monitoring the «in structure» fibre dispersion:
a magnetic inductance based method
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Assess local concentration and orientation
of fibers

Ferrara et al., Materials and Structures, 2012
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Monitoring the «in structure» fibre dispersion:
a magnetic inductance based method
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Monitoring the «in structure» fibre dispersion:

a magnetic inductance based method
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Monitoring the «in structure» fibre dispersion:

a magnetic inductance based method

Calibration

Quantitative assessment of local unhomogeneities in fiber dispersion:
check with destructive assessment
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Monitoring the «in structure» fibre dispersion:

mechanical verification
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Monitoring the «in structure» fibre dispersion:

mechanical verification
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Predicting the «in structure» fiber dispersion:

a particle finite element approach
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Predicting the «in structure» fiber dispersion:
a particle finite element approach

Sorelli et al., CBM, 2016 | s
Ferrara et al., Engineering Structures 2017
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Predicting the «in structure» fiber dispersion

A particle finite element approach: verification
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Sorelli et al., CBM, 2016
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Monitoring and predicting the «in structure»
fiber dispersion: a structural check
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(a) - Reference slab (1) - homogeneous cast from one corner.

Sorelli et al., CBM, 2016
Ferrara et al., Engineering Structures 2017
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Monitoring the «in structure» fiber dispersion:
a real case study application

10 cm. Ordinary Reinforced Concrete Wall, (First basin).
6.0 cm. UHDC Wall, (Second basin).
3.0 cm. UHDC Precast Slabs, (Third basin).

Outlet pipes Inlet pipes
with valves .

Al Obaidi et al., Case Studies in Construction Materials, 2023
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Monitoring the «in structure» fiber dispersion:
a real case study application
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Monitoring the «in structure» fiber dispersion:

a real case study application
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Concluding remarks

Non destructive method based on magnetic inductance for fibre
dispersion and orientation monitoring

Validation at the lab scale

Correlation with predictions from CFD tool and with mechanical
material and structural performance

On site application to a real case study
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Thank you for your attention
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