
Defiance Countyôs GRS 

Experience



Outline

¸What is GRS?

¸How does it work?

¸What are its advantages?

¸How do you build it?

¸How is it performing?

¸What should I do if I want to use it?



What is GRS?

Geosynthetic Reinforced Soil



External Internal 

Wall Type

Increased Reinforcement Frequency

Tieback GRSSoil Nails MSE 



GRSMSE

Strips

Reinforcement Frequency

Wire Grids

geosynthetic

0.8m   0.6m   0.4m  0.2m

metallic

From  external  to internal support 



Reinforcement Spacing  

Controls Performance 



Cut away of GRS mass



A split faced CMU SRW Block







How does it work?



Failure Mechanism

Related to Externally Supported Systems

¸Connection of reinforcement to facing 

element 

¸Pullout of reinforcement because of lateral 

earth pressure



2 Factors for Internal Stability

¸Good compaction with quality fill

¸Close reinforcement spacing

Bulging  wall face indicates that the two factors 

were not practiced; It is not an excuse to use 

mechanical connection between blocks 



GRS
ÅComposite Structure

ÅInternally stable

ÅFriction Connections

Å(generic)

ÅClose Spacing

MSE
ÅQuasi-tieback/Externally Supported

ÅMechanical Connections

ÅStrong Reinforcement

ÅVendor specific

ÅWide Spacing

H

B

B

B/H = 0.7B/H < 0.3



Generalized Comparison 

Surcharges on MSE/GRS walls
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FHWA GRS Pier
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Defiance County Mini Pier

Strength of Material Test



Defiance County Mini Pier Test 

Average Vertical Strain vs. Applied Stress 
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Mini Pier 

CMU Block frictionally

connected to GRS mass

1385 mm

 Average abutment strain = 0.18%



GRS Material Assumption

GRS has material properties different 

from that of soil with predicable 

behavior.



Applied Vertical Stress vs. Average Vertical Strain
(with 70kN/m at 8 in. spacing)
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What are its advantages?



Some Design History

¸Span length is expensive

¸GRS lets you build a load bearing vertical 

wall



Trying it out




