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Background and Overview

Source: FHWA.
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What is GRS-IBS?

➢ Accelerated bridge 

construction 

technique. 

➢ Utilizes compacted, 

granular fill and 

geosynthetic 

reinforcement in 

alternating layers.

Source: FHWA

Source: Hamilton County, INSource: Hamilton County, IN
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Three Main Components

Reinforced Soil 

Foundation (RSF)

GRS 

Abutment 

GRS 

Integrated 

Approach  
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GRS - Composite Material

Concrete

• Aggregate

• Water

• Cement

GRS

• Aggregate

• Closely-spaced geosynthetics

All images source: FHWA
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GRS - Composite Behavior

Sv = 4”Sv = 8”Sv = 16”

32”    28”    24”     20”     16”      12”      8”       4”Sv = 

GRSMSE

Image courtesy FHWA Image courtesy FHWA

All images source: FHWA.

Sv = vertical reinforcement spacing.
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GRS IBS - Composite Design

GRS Abutment

• Geosynthetic reinforcement provides tensile strength and added compressive 
strength

• Facing, as well as spacing and properties of reinforcement play a role in 
strength and serviceability
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Performance Test Applicability to Bridges

• Predictable settlement

• Assuming zero-volume change, 
lateral deformation can be 
estimated A
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Why Consider the GRS-IBS?

• Up to 60% lower costs

• Accelerated bridge construction

• No specialized labor required

• Use of readily available tools and 
equipment

• Simple design

• Smooth transition eliminating the 
“bridge bump”
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Potential Alternative or Replacement for:

• Concrete abutments

• Spread footings

• Deep foundations

• Culverts

• True MSE abutments
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Comparative Design: GRS vs. GMSE
Founders Meadows Bridge, Colorado

AASHTO (2010)FHWA-HRT-17-080

GRS Material Cost = $185K GMSE Material Cost = $570K

All images source: FHWA.
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Materials

Source: Hamilton County, IN.
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GRS-IBS - Primary Materials

Source: FHWA
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Reinforced Fill Materials

Open-Graded Well-Graded

All images source: FHWA

Structural Backfill
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Geosynthetics

Geogrids Geotextiles

Source: FHWA Source: DE DOT

Reinforcement
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Facing Types
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Facing Blocks
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Fundamental Design Principles
and assumptions

Source: FHWA.

GRS-IBS for 
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../../Documents/States-Divisions/HQ-Research/EDC 3 GRS IBS/Design/GRS-IBS Design Spreadsheet (LRFD), 02-23-2018.xlsx


Design Process

• Step-by-step process outlined 
in FHWA guidance: 

FHWA-HRT-17-080

• Different from conventional 
MSE design

• Empirical and analytical 
design procedures 

• Design examples included
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Design Steps

All images source: FHWA
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Design Steps

All images source: FHWA
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GRS IBS - Design Considerations

•Use of shallow foundations
➢Serviceability (e.g., settlement)

➢Scour of abutments at water crossings

•Facing durability and aesthetics

•Seismic performance
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Design Spreadsheet for GRS IBS in LRFD

Source: FHWA
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Construction Procedures

Source: FHWA.
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Construction of GRS-IBS

• Equipment and Tools

• Excavation

• Reinforced Soil 
Foundation (RSF)

• Block placement

• Geosynthetic placement

• Fill Placement 

• Top of wall details

• Placement of 
Superstructure

• Approach construction

• Rip Rap Installation

• Instrumentation

26/81



Equipment

All images source: Unknown
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Equipment

All images source: FHWA
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Tools

Source: Defiance County, OH

Source: Defiance County, OH
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Hand Tools

• Levels

• String Lines

• Shovels

• Rakes/spreaders

All images source: Defiance County, OH
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Hand Tools

• Rubber Mallet

• Block Tongs

All images source: Defiance County, OH
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RSF Excavation

Source: PennDOT
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RSF Excavation

Source: Defiance County, OH
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RSF - Reinforcement Schedule
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RSF Excavation

All images source: Defiance County, OH
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Reinforced Soil Foundation

Source: DE DOT
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Reinforced Soil Foundation

Source: DE DOT
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Reinforced Soil Foundation

Source: DE DOT
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Reinforced Soil Foundation

Source: DE DOT
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Block Placement - (First Row)

All images source: DE DOT

The first course is the most important. 
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Wall with Concrete Leveling Pad

All images source:  UT DOT
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Block Placement

All images source:  UT DOT
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Block Placement

Source:  UT DOTSource:  DE DOT

Source:  UT DOT
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Block Placement (corners details)

Source: Defiance County, OH Source: St. Lawrence County, NY
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Source: WisDOTSource: Defiance County, OH
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Geosynthetic Placement

UniaxialBiaxial

Source: DE DOT Source: IL DOT

Reinforcement Type
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Geosynthetic Placement

Roll out geosynthetic

with strong direction 

perpendicular to 

abutment face.

Source: Utah DOT

Source: Utah DOT

Source: FHWA
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Geosynthetic Placement

All images source: Defiance County, OH

47/81



Geosynthetic Placement

No overlaps or tying of geosynthetic

Source: DE DOT

Source: DE DOT

Source: WisDOT

48/81



Geosynthetic Placement

Note: trimmed 

reinforcement at face

Source: DE DOT

Pull reinforcement taut to remove wrinkles

No overlaps, especially at the face
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Geosynthetic Placement

Trim geosynthetic at block facing

Clean finished face
Source: DE DOT Source: DE DOT

Source: Utah DOT
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Fill Placement

Source: DE DOT

Source: WisDOT

51/81



Fill Placement

Source: WisDOTSource: Defiance County, OH
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Fill Placement

Source: Defiance County, OH Source: DE DOT
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Fill Compaction

All images source: WisDOT
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Fill Compaction
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Fill Compaction

Source: Defiance County, OH Source: WisDOT
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Top of wall details

• Clear Space:  The distance between the top of 
the wall face and the bottom of the 
superstructure

Source: FHWA

Bearing bed reinforcement layers

Pinned and grouted blocks

Wrapped face layers
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Top of wall details
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Top of wall details (set back distance)
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Top of wall details
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Top of wall details
A

ll
 i
m

a
g
e
s
 s

o
u
rc

e
: 

D
e
fi
a
n
c
e
 C

o
u
n
ty

, 
O

H

61/81



• Set Back:  The distance between the back of 

the facing block and the front of the beam seat

Placement of Superstructure

Source: FHWA
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Placement of Superstructure

All images source: FHWA
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Placement of Superstructure
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Approach Construction

All images source: FHWA
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Approach Construction
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Approach Construction
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Approach Construction
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Rip Rap Installation
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Performance

Source: NCDOT
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Instrumentation

Source: FHWA
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Instrumentation
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Instrumentation & 
5-Yr Performance Monitoring of a GRS-IBS 

All images source: FHWA

FHWA-HRT-20-040
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All images source: FHWA

Instrumentation & 
5-Yr Performance Monitoring of a GRS-IBS 

FHWA-HRT-20-040
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Instrumentation & 
5-Yr Performance Monitoring of a GRS-IBS 

FHWA-HRT-20-040

All images source: FHWA
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GRS-IBS Long-Term Monitoring Projects

• Tiffin River, OH                      
i(2009)

• St. Lawrence County, NY 
i(2013)

• Sheffield, MA 
i(2014)
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Research and Development

Source: FHWA.
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Comparison between GRS and conventional abutment

Bridge Approach Profiles
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Shallow Foundation Scour Study

All images source: FHWA
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• Secondary settlement

• Open- vs. well-graded backfill

• Reinforcement strength

• Thermal interaction

Long-Term Performance Monitoring of GRS Mini-
Piers and Mini-Abutments at TFHRC

• Secondary settlement

• Plane strain conditions (L/b)

• Shape effect

• Lateral pressure distributions

All images source: FHWA
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Questions?

Thank You For Attending!

Michael Adams

mike.adams@dot.gov

Jennifer Nicks, Ph.D., P.E.

jennifer.nicks@dot.gov

Federal Highway Administration
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Contact Information

Timothy D. Stark, Ph.D., P.E.
Professor of Civil & Environmental Engineering 
University of Illinois at Urbana-Champaign
Technical Director
Fabricated Geomembrane Institute
tstark@Illinois.edu

Jennifer Miller, M.S.

Coordinator

Fabricated Geomembrane Institute

University of Illinois at Urbana-Champaign

fabricatedgeomembrane@gmail.com 

Michael Adams, P.E.
Research Geotechnical Engineer
Office of Infrastructure Research and Development
Federal Highway Administration
mike.adams@dot.gov

Jennifer Nicks, Ph.D., P.E.
Research Geotechnical Engineer
Office of Infrastructure Research and Development
Federal Highway Administration
jennifer.nicks@dot.gov
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Next FGI Webinar

Microplastics and Geosynthetics

Tuesday, August 30, 2022 at Noon CDT

Free to Industry Professionals

1.0 PDH 

Presenter:

Francesco Fontana
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Check out the FGI’s Website

▪ Online PDH Program

▪ Audio and Video Podcasts

▪ Latest Specifications and 
Guidelines

▪ Installation Detail Drawings 
(PDF and DWG)

▪ Technical Papers and Journal 
Articles

▪ Webinar Library (available to 
view and download)

▪ ASTM Field and Laboratory 
Test Method Videos

www.fabricatedgeomembrane.com

▪ Pond Leakage Calculator

▪ Panel Weight Calculator

▪ Photo Gallery

▪ Member Directory

▪ Material and Equipment 
Guides

▪ Industry Events Calendar

▪ Women in Geosynthetics

▪ Spanish Webinars and 
Podcasts

▪ Geo-Engineering Pop 
Quizzes
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Disclaimer

The U.S. Government does not endorse products or manufacturers. Trademarks or 
manufacturers’ names appear in this presentation only because they are considered 
essential to the objective of the presentation. They are included for informational purposes 
only and are not intended to reflect a preference, approval, or endorsement of any one 
product or entity.

Disclaimer
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