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Introduction

Mechanically Stabilized Earth (MSE)
Seen Widely Along Highways But Not Always Recognized



History



History

Henri



Principles
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Basic Components

Select backfill composed of 
granular soil with less than 
15% fines & compatible with
reinforcement type used

NOTE: Drainage critical to performance



Sizing Up MSE Industry

• Approximately 25% to 50% savings over 
conventional reinforced concrete retaining walls

• Internationally, approximately 18 million ft 2 of 
MSE wall built annually (largest user is USA)

• Breakdown of relative costs (FHWA):
�20% to 30% Erection Costs and Contractor Profit

�15% to 40% Facing Costs

�30% to 60% Backfill Costs

�Add On for Top Outs & Any Unusual Foundation 
Conditions 



Flexibility of MSE Walls

Main Physical Advantage



Types of MSE Walls



Types of MSE Walls

Concrete Facing with Geosynthetic
Strips or Grids

Geogrids



Types of MSE Walls

Concrete Facing with Metallic Mesh or Ladders



Types of MSE Walls

(Also Metallic Ladders & Grids; Less Prevalent)



Types of MSE Walls

(ALSO WRAP AROUND GEOTEXTILE FACING)



Design – External Stability

Also Global Stability
Requirements



Bearing Pressure vs Bearing Capacity

Determination of
Maximum Tension
(Code Dependent)Pullout - Active vs Resistance Zones

Rule of Thumb: L ≥ 70% Hm

Pullout and Tensile Capacity Specific to
Steel or Geosynthetic Reinforcement Used

Design – Internal Stability



Applications

Transportation

Roadways Abutments
(True & Mixed)

Railways Runways

Mines Dams & Waterways Protective Commercial

Applications Only Limited By Imagination



Shored Reinforced Walls

Started as Direct Connect System
(Where L < 0.7 H)

Expand Road
Right-of-Way
(New MSE to
Old MSE Wall)

New Wall
Section Connected 

To Soil Nail or
Rock Anchor



Shored Reinforced Walls

Steel
Reinforcement

Geosynthetic
Reinforcement

Now Overlapping
Possible at

0.3H < L < 0.7H
(Direct Connect Still

at L< 0.3 H)

Soil Nail or Rock Anchor Most Common Application at  Back Face



Displacement, Tension & Global
Stability Models Available in 

Literature, e.g., GeoAmericas 2016

Shored Reinforced Walls



Conclusions

• MSE walls are versatile retaining structures for 
transportation and a host of other applications

• Combinations with anchor technology gives wider 
range of use

• Offers over 50 years of superior performance
• Cost saving technology combined with ease of 

construction
• Steel or geosynthetic reinforcement applications 

need to address material properties matched to 
loading and environment requirements

• Overview provided here has more detailed studies 
available to verify applications


