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39th Annual Local Roads Conference
Breakout Session – Gravel Materials & Stabilization

Nick Nuttbrock – Midwest Area Director
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Presentation Outline

• Fundamentals of Geosynthetics

• Geosynthetic Mechanisms

• Subgrade Improvement

• Flexible Pavement

• Rigid Pavement

• Case Study

Mechanically Stabilized Layer (MSL)
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Fundamentals of 
Geosynthetics
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Basics of Geosynthetics

• Under granular or fine-grained soils
• Come in rolls, manually installed
• Soft or stiff subgrade
•One or more layers
• Used for Separation & Reinforcement
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Types of Geogrids

Biaxial Geogrid (BX)

Multi-Axial Geogrid (TriAx)

Uniaxial Geogrid (UX)

Interaxial Geogrid (NX)

• Uniaxial Geogrid 
• Grade Separation – walls and slopes
• PET & HDPE

• Bi-Axial, Multi-axial & Inter-axial Geogrids
• Improve subgrades
• Optimize sections
• PET & polypropylene

• Inter-axial Geogrids
• Co-extruded Polypropylene
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Types of Geotextiles

Non-Woven

Polyspun

Woven

Spunbond

• Woven – separation & reinforcement

• Non-Woven, Polyspun, & Spunbond - 
separation
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Geosynthetic Mechanisms 
USACOE ETL 1110

• Improved Bearing Capacity

• Tensioned Membrane Effect

• Lateral Restraint
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Conference Swag
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Improved Bearing Capacity

Improved Load Spread 
– bearing capacity

StabilizedUnstabilized

Aggregate Base

Pavement

Subgrade

Reinforced Shear Surface

Unreinforced Shear Surface

Source:  USACOE ETL 1110-1-189

9

Lateral Restraint

Lateral Restraint – 
aggregate confinement

Lateral Restraint Due to Friction and Aggregate Interlock

Source:  USACOE ETL 1110-1-189
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Confinement of Aggregate Particles
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Source:  USACOE ETL 1110-1-189

Vertical
Membrane support

Membrane tension

Tensioned Membrane Effect
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Sandbox Demo
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Mechanism?
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Hammock Demo
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Mechanism?
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Box of Rocks Demo
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Mechanism?
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Pavement/Rail OptimizationEnvironmental CrackingSubgrade Stabilization

Bearing Capacity

Tensioned 
Membrane

Lateral Restraint Lateral Restraint

Bearing Capacity

Mechanisms Differ for Application Types
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Subgrade Improvement
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Soft Subgrades

“Roads wear out from the top down, but they 
fall apart from the bottom up.”
~National Association of County Engineers
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Undercut & Replace Chemically Treat Geogrid Stabilized 1 Geogrid Stabilized 2

Example – Subgrade Stabilization

Composite Subgrade Strength: CBR≈5,  Mr≈7500psi or k-value≈170pci

$24.00 / sy $21.00 / sy $16.00 / sy $12.50 / sy

1,200 passes of an 18-kip axle on a subgrade CBR 1.4%, Mr≈2000psi or k-value≈50pci

2024 Local Roads Conference
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Flexible Pavement
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AASHTO 93 Flexible Pavement Design
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AASHTO ‘93 Flexible Pavement Design 
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AASHTO ‘93 Flexible Pavement Design
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Conventional Design Maximum Life Minimum Material Cost Equivalent Cost

Example - Pavement Optimization

2024 Local Roads Conference
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Grain Cart Vs ESAL

1 Axle pass of a Kline Grain Cart = 1400 ESAL’s 
2024 Local Roads Conference
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Rigid Pavement 
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30Concrete Pavements Need…

• Uniform support

• Improved resistance to load deformation

• Effect on LOS
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31

31

32Uniformity of Support
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Case Study
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Subgrade Stabilization Example Project 1
• Nebraska 
DOT US-385

•Weak soil 
CBR:0.3%

• Shallow 
groundwater
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Subgrade Stabilization Example Project 1
• Nebraska DOT 
US-385

• NX850 geogrid

• 36in.  (900mm)
on-site sand
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Tensar+ is a free, cloud-based software that allows engineers, contractors, 
and owners to design with geogrid in a variety of applications, including 

pavement construction, soft soil stabilization and haul road design.

You can calculate the total value of the Tensar solution compared to 
conventional construction alternatives. And now, you can create, save, 

and access designs across your multiple devices.

Sign up & start 
designing today at:

www.TensarPlus.com

Powerful
Valuable
Reliable
Versatile
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Thank You!

Questions?
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