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Brief Description of
Research Project

The goal of the proposed research is to better understand the working
mechanism of different wicking fibers by quantifying and comparing their
water-removing ability. About 12 wicking fibers with different wicking fibers
will be evaluated through the scanning electron microscope (SEM),
capillary rise, zero gradient flow, permeability, and small -scale laboratory
model tests. Numerical simulation will be performed to better understand
the working mechanism of the wicking fibers. All the test results will be
combined and analyzed using machine learning techniques to generate a
model to correlate the water removal ability of the wicking fibers and
different influence factors. The ultimate goal is to provide guideline for
producing the next generation of wicking geotextile with higher water
removal efficiency.

Describe Implementation of
Research Outcomes (or why
not implemented)

Proposed technology transfer activities will include: 1) quarterly progress
reports and a comprehensive technical report to the research sponsors, 2)
at least one technical article to be published in a peer-reviewed journal,
and 3) presentation of research findings as a case study in the graduate
course of Unsaturated Soil Mechanics.

Impacts/Benefits of
Implementation (actual,
not anticipated)

The expected research results will be SEM images of the wicking fibers and image
analysis results such as microscopic cross-section shape and void ratio, recorded
videos for capillary rise, and zero gradient flow tests by high-speed cameras and
guantitative image analysis results as well as permeability test results at different




Web links

e Reports
e Project website

Not available

Place Any Photos Here




	Project Title: Comparing the Performances of Different Wicking Fibers for Water Removal for Transportation Applications
	University: Missouri University of Science and Technology
	Principal Investigator: Xiong Zhang 
	PI Contact Information: zhangxi@mst.edu
	Funding Sources and Amount Provided by each agency or organization: TriDurLE, TenCate Geosynthetics, and Missouri S&T
	Total Project Cost: $46,901
	Agency ID or Contract Number: 
	Start and End Dates: 7/1/2021 -9/30/2022
	Brief Description of Research Project: The goal of the proposed research is to better understand the working mechanism of different wicking fibers by quantifying and comparing their water-removing ability. About 12 wicking fibers with different wicking fibers will be evaluated through the scanning electron microscope (SEM), capillary rise, zero gradient flow, permeability, and small -scale laboratory model tests. Numerical simulation will be performed to better understand the working mechanism of the wicking fibers. All the test results will be combined and analyzed using machine learning techniques to generate a model to correlate the water removal ability of the wicking fibers and different influence factors. The ultimate goal is to provide guideline for producing the next generation of wicking geotextile with higher water removal efficiency.
	fill_13: The expected research results will be SEM images of the wicking fibers and image analysis results such as microscopic cross-section shape and void ratio, recorded videos for capillary rise, and zero gradient flow tests by high-speed cameras and quantitative image analysis results as well as permeability test results at different suction levels, moisture content contours from laboratory model tests, numerical simulation of water flow in wicking fibers at microscopic levels, and analysis results from the machine learning analysis of the combined test results, and a model to predict the performance of different wicking fibers for future generation of wicking geotextile design. 
	Web links  Reports  Project website: Not available
	Text5: Proposed technology transfer activities will include: 1) quarterly progress reports and a comprehensive technical report to the research sponsors, 2) at least one technical article to be published in a peer-reviewed journal, and 3) presentation of research findings as a case study in the graduate course of Unsaturated Soil Mechanics.


