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Distributed Cracking Mechanisms in TRC

*Warp knitting pattern (pillar vs. tricot) had no significant impact
on tensile properties. Pillar knits recommended due to simpler,
less labor-intensive stitching

*Doubling textile volume fraction (4% to 8%) increased tensile
strength by 44%, post-crack modulus by 78%, and toughness by
47%

*DIC revealed random crack formation rather than sequential
spacing reduction along the gage length

*Crack width limit-state of 0.5 mm is satisfied at 75% of ultimate
tensile strength (8—12 MPa depending on textile content)
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- DIC tracks each crack via time stamp, strain, and

image intensity.

- New cracks form randomly (not sequentially).

reinforced concrete,” Materials and Structures, V. 56, No. 10, 2023
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Distributed Cracking Mechanisms in TRC
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Flexural Modeling with Parametric Approach

onstructing force equilibrium to calculate NA
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3) Determine moment at each stage and generate the
The stress distribution is based on linearized strain at different Stages. envelope moment using the boundary condition for

. each stage
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Application of Model Types
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Constitutive Tension Model

Higher order parametric tension model




GUI Software Tool

MATLAB based stand-
alone software tool for
concrete composites
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GUI Software Tool

Material model window
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GUI Software Tool for Forward Analysis
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GUI Software Tool for Inverse Analysis

Inverse-Analysis
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Auto-Fitting N

-Closed-Form Analytical Models are highly computational efficient

-Nonlinear least squares with finite difference is used to optimize
the tension model parameters
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GUI Software Tool for

Inverse Analysis

Full Tension Model extraction from Flexure
Inverse-Analysis




GUI Software Tool for Inverse Analysis
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Validation of Analytical Model
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Large Experimental Inverse-Analysis

Flexure Data
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Download Link

Code | File available

An Inverse Analysis and Design software for FRC, UHPC,
TRC & HRC Cement Composites

February 2025
DOI: 10.13140/RG.2.2.12492.53127/4

Lab: Barzin Mobasher's Lab
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® Public File (0) & Private Files (4)

HRC_vA4_Pack.zip
6.56 MB - Available from Devansh Patel

Download Remove file

https://doi.org/10.13140/RG.2.2.12492.53127/4
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Questions?
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