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Geosynthetic 
Reinforced Soil 

Integrated Bridge 
System (GRS -IBS) 

Concepts & Background  
 

Larry Jones  
Assistant State Structures Design Engineer  

& State Geotechnical Engineer  

GRS-IBS 

ÅIntroduction to the concept 

ÅResearch Performed 

ÅDesign Guide 

ÅDesign Method 

ÅConstruction 

ÅFDOT Implementation 

ÅDevelopmental Specification 549 

ÅDevelopmental Standard 6025 
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CI²!Ωǎ 95/ ²Ŝō {ƛǘŜ 
www.fhwa.dot.gov/everydaycounts 

 

ά¢aking effective, proven and 
marketςready technologies and 
ƎŜǘǘƛƴƎ ǘƘŜƳ ƛƴǘƻ ǿƛŘŜǎǇǊŜŀŘ ǳǎŜέ 

CI²!Ωǎ 95/ ²Ŝō {ƛǘŜ 
                    www.fhwa.dot.gov/everydaycounts/technology/grs_ibs/  

 

Ancient Secrets, Modern Science: 
Geosynthetic Reinforced Soil (GRS) 
Integrated Bridge System (IBS) 

http://www.fhwa.dot.gov/everydaycounts
http://www.fhwa.dot.gov/everydaycounts/technology/grs_ibs/
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CI²!Ωǎ 95/ ²Ŝō {ƛǘŜ 
                       http://www.fhwa.dot.gov/everydaycounts/technology/grs_ibs/multimedia.cfm  

 

Multimedia: 
Videos, 
Webinars  
& Pictures 

GRS ς IBS   

http://www.fhwa.dot.gov/everydaycounts/technology/grs_ibs/multimedia.cfm
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GRS MSE  

Reinforcement spacing 

осέ олέ нпέ муέ мнέ сέ 

Degree of Composite Behavior 

Why Do This? 

ÅFHWA & States with experience report: 

ÅReduced construction cost (25 - 60%) 

ÅReduced construction time 

ÅFlexible design - easily field modified for 
unforeseen site conditions (e.g. obstructions, 
utilities, different site conditions) 

ÅEasier to maintain (fewer bridge parts) 

ÅQA/QC Advantages 

ÅSmooth Transition  

GRS Fundamentals 
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GRS FUNDAMENTALS 
 

Definitions 

ÅGRS - Geosynthetic Reinforced Soil 
ÅAn engineered, well compacted granular fill 
ǿƛǘƘ ŎƭƻǎŜƭȅ ǎǇŀŎŜŘ  όғ мнέύ ƭŀȅŜǊǎ ƻŦ 
geosynthetic reinforcement  

ÅIBS - Integrated Bridge System 
ÅA fast, cost-effective method of bridge 
support blending the roadway into the 
superstructure using GRS technology 

GRS Fundamentals 
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Cut-away of a GRS Mass 

GRS Fundamentals 

Cross-Section of GRS-IBS 

GRS Fundamentals 
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Site Selection 

Å{ƛƳǇƭŜ ǎǇŀƴ όŎǳǊǊŜƴǘƭȅ Җ мпл Ŧǘύ  

ÅSingle or Multiple Span Bridges 

ÅҖ ол Ŧǘ ŀōǳǘƳŜƴǘ ƘŜƛƎƘǘ 

ÅGrade separation 

Å9 fps Water Velocity (or higher?) 

ÅCost Effective to Excavate for RSF  
Below Scour Elevation? 

 

GRS Fundamentals 

Site Selection 

GRS Fundamentals 

ÅTolerable Settlements 

ÅSteel or concrete superstructures 

ÅNew or replacement structures  

ÅOn or Off System 

ÅApproval Needed for Interstate or 
Multi-Land Roadways 
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Facing Elements 

ÅSplit face CMU Block 

ÅDimensions: 7-рκуέ Ȅ т-рκуέ Ȅ 
15-рκуέ όƴƻƳƛƴŀƭ уȄуȄмсύ 

ÅReadily available 

ÅInexpensive 

ÅCompatible with the frictional 
connection to the 
reinforcement 

ÅMaterial Specifications: 

Å /ƻƳǇǊŜǎǎƛǾŜ ǎǘǊŜƴƎǘƘ җ 
4,000 psi 

Å Water absorption limit: 5% 

GRS Fundamentals 

Geosynthetic Reinforcement 
ÅGeosynthetic reinforcement material can include: 

ÅHDPE, PP, or PET Geogrids  

ÅPP or PET Woven geotextiles 

ÅUltimate Strength: Tult = 4800 lb/ft (both directions) 

ÅStrength at 2% Strain (T2%): Tensile Load @ 2%  ʁ

GRS Fundamentals 

Tf 

T@2% 
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Geosynthetic Reinforcement 
Continued 

ÅCross Machine vs. Machine Direction 

 

 

 

 

 

 

 

 

ÅUniaxial (strength in one direction)  

ÅBiaxial (strength in both directions) 

GRS Fundamentals 

Granular Backfill 

ÅWell graded  

ÅSpec 204     
Graded Aggregate 

Åf җ оуo 

 

ÅOpen graded 

Å#57 

Å#67 

Å#89 

Åf җ оуo 

 

 

GRS Fundamentals 
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FHWA Research: 
Performance  

Testing and Monitoring 

Performance Tests 

Å!ƭǎƻ ƪƴƻǿƴ ŀǎ άaƛƴƛ-tƛŜǊέ ŜȄǇŜǊƛƳŜƴǘǎ 

ÅProvides material strength properties 
of a particular GRS composite 

ÅProcedure involves axially loading the 
GRS mass to measure lateral and 
vertical deformation  

GRS Fundamentals 
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Performance Tests Continued 

4.5 ft 

3.2 ft 

1.3 ft 

4.5 ft 

6.4 ft 

Top View Side View 

GRS Fundamentals 

Performance Tests Continued 

GRS Fundamentals 
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Performance Test Results 
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Vegas mini-pier 

FHW pier 

Defiance mini-pier 

GSGC test 

пулл ƭōκŦǘ Ϫ уέ {ǇŀŎƛƴƎ 

Performance Tests Continued 

Before After 

GRS Fundamentals 



6/19/2012 

14 

Performance Test 
нплл ƭōκŦǘ Ϫ уέ {ǇŀŎƛƴƎ 

Before After 

0.5 ksf 
(25 kPa) 


