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Better soll means easier maintenance

small range | difficult to manage

wider range | easier to manage



Better soll means easier maintenance

small range | difficult to manage

wider range | easier to manage

But where do these thresholds lie??
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Current ideas

ATotal sand (55-75 %)

ASand sizes (>2/3 medium + coarser)

ASilt-to-clay ratio (0.5-1)
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What happens when the soll gets wet?
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Problem statement

AHistorically, building and maintaining the infield skin has
been considered an art form.
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Problem statement

AHistorically, building and maintaining the infield skin has
been considered an art form.

AThere is no available research on the cleatin/cleat -out
concept - specifically how it is governed by mixture
components AND changes in water content.
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Problem statement

AHistorically, building and maintaining the infield skin has
been considered an art form.

AThere is no available research on the cleatin/cleat -out
concept - specifically how it is governed by mixture
components AND changes in water content.

ABut in order to test the soil, we first need something to
measure!
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Objectives

ADevelop novel laboratory tests which identify:

1. Lower boundary - water content corresponding to cleat -in/cleat -out
threshold

2. Upper boundary - water content at which the soil can no longer
provide adequate shear strength

AApply new tests to experimental mixtures; evaluate effects of
sand content and clay mineralogy on threshold water contents
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6 chapters:

ACleat-mark method development
ACleat-mark mixtures
AToughness method development
AToughness mixtures

ASand properties effects on Atterberg limits (Parts | and 11)
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Chapter 1

A laboratory method for measuring
disturbance of baseball infield soll surfaces
by cleated footwear

Submitted to Geotechnical Testing Journal



What happens when the s@éts~wetdries out?

21



Objective

- Create a laboratory method
to measure water content
corresponding to the cleat
In/cleat-out threshold
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Desirable (ductile i.e. cleat-in/cleat -out) Undesirable (brittle i.e. chipping/fracturing)
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Desirable (ductile i.e. cleat-in/cleat -out) Undesirable (brittle i.e. chipping/fracturing)
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The device simulates pro athlete loads

APeak load ~ 2.5x body weight (Kent et al., 2012)
ALoad duration ~ 100 ms (Nigg et al., 1984)

ALoading angle 70-85° (Donatelli et al., 1999)
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Surface performance of four 60-20-20 infield mixes
Mixes contain different clay + added quartz silt

Kaolinite + sesquioxides -

Fine-grained kaolinite 1

PA kaolinite =

Smectite -
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Critital volumetric water content (%) 40
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Chapter 2

Effect of sand content and clay mineralogy
on the brittleness of
drying baseball infield soils



Experiment:

- mRwt gy" enc{" ok pg-8%n u
sand

- Kaolinite, illite, smectite

- 18 total mixtures

Objective:

Determine how clay mineralogy, sand
content, and water content interact to
govern the cleat-in-cleat-out effect

Coarse sand

Kaolinite (1:1), non-expansive

Finesand Silt Coarse clay

l

Fine clay
(not visible at this scale)
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Methods
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Sand content and clay type interact.

Sum. Sq. Deg. Fr. F-statistic

Intercept 3.1e+05 1 0.350
Sand % 4.3e+07 1 47.851
Clay type 1.0e+07 2 5.741
3
2

VWC (cubic spline term) 3.8e+07 14.228
Sand % x clay type 1.1e+07 6.248

Residual 1.5e+08 166 - -
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