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What is GRS IBS?
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• Accelerated construction technique 
• Utilizes compacted granular fill and geosynthetic 

reinforcement in alternating layers.

Source: FHWA

Source: Hamilton County, IN

Source: FHWA

Source: Hamilton County, IN
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Design Process

• Updated Design and 
Construction Guidelines 

• FHWA-HRT-17-080
• Revised for LRFD 
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GRS-IBS Long-Term Monitoring Projects

•  Tiffin River, OH (2009)
•  St. Lawrence County, NY (2013)
•  Sheffield, MA (2014)

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

Source: FHWA
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Comparison between GRS and conventional abutment

Bridge Approach Profiles

Source: FHWA
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PR 2 (2013) - January 2020 Earthquake
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Source: Google Street View (May 2016)Source: Imagery © 2023 CNES/Airbus, Maxar Technologies, 
US Geologic Survey, Map Data © 2023
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PR 2 (2013) - January 2020 Earthquake
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Source: PRHTA
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January 2020 Earthquake
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5.6 on 1/7/2020

5.9 on 1/11/2020

6.4 on 1/7/2020

5.8 on 1/6/2020

5.6 on 1/7/2020

YAC2 station GRS IBS Bridges

Source: GEER Report
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YAC2 station
GRS IBS Bridges

Source: GEER Report
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PR 2 – 2013 vs 2020
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20202013 Source: FHWA Source: PRHTA 20202013 Source: PRHTASource: FHWA
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PR 2 – 2013 vs 2020
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2020

2013 Source: PRHTA

Source: PRHTA

2020

2013 Source: FHWA

Source: PRHTA
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PR 2 – 2013 vs 2020
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20202013

Source: PRHTA
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Recent Projects
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WY – Sand Creek Rd (2016) 

Image source:  FHWA
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RI – East Shore Expressway Bridge No 475 
& McCormick Quarry Bridge No 476 (2016)
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Image source:  FHWA
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CT – Project #100-178, North Haven, CT (2017) 

Image source:  CT DOT
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AZ -  I-40 over Meteor City Rd (2019)
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Image source:  FHWA
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VT – Depot Rd over I-91, Hartland, VT (2020) 
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Source: Google Street View (September 2022)
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AZ - I-40 A-1 Mountain Bridge (2022)
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Source: Google Street View (April 2023)

Source: AZ DOT
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OK – Grant County (2022)
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Image source:  OK DOT
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MI – M-63 over I-196 (2019)
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September 2023

No skew

Source: Google Street View (July 2023)

October 2021

Image source:  MI DOT
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MI - I-75 under Newport Road (2022)
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Source: Google Street View (April 2023)

15 deg skew
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MI - I-75 under Nadeau Road (2022)
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33 deg skew

Source: Google Street View (August 2023)
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MI - US-10 under Mackinaw Road 
(planned for 2024)

• MDOT has Successfully Completed 
Three 2-Span GRS-IBS Bridges

• We Continue to Improve the Design 
and Construction Process

• Updates to Plans
• Modify GRS Special Provisions

• Additional Wrapped Section Appears 
to Address the Issues

• Incorporated All Lessons Learned Into 
the Next Project

• Always Looking for Next GRS-IBS 
• Midland County Road Commission 

has Built More Than 12 GRS-IBS 
Single Span
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Image source:  MI DOT
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WV – Stanaford Road (2022/23)
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Image source:  WV DOT
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WV – Stanaford Road (2022/23)
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Image source:  WV DOT
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WV – Stanaford Road (2022/23)
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GRS IBS
GRS IBS      +10%
MSE/piles  +21%
GRS IBS      +23%
MSE/piles  +25%
MSE/piles   +33%

Image source:  WV DOT
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WV – Stanaford Road (2022/23)
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Triton Construction, GRS IBS option:  
Total project cost   $6,716,500
Total GRS IBS alternative  $3,145,000
GRS IBS Bid portion  $1,094,150
GRS IBS face quantity  15,050 sf
Unit price   $72.70/sf

Average of 2 lowest Bids:  GRS IBS  MSE/Piles  Delta  
Total project cost   $7,051,000  $8,251,000 +$1,200,000 +17% 
Average costs (walls and piles) $1,081,000 $1,261,965 +$180,965 +17%
Total alternative costs  $3,177,000  $4,209,400 +$1,032,400 +32%
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WV – Stanaford Road (2022/23)
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Image source:  FHWA
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WV – Stanaford Road (2022/23)
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Image source:  WV DOT
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WV – Stanaford Road (2022/23)
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Image source:  WV DOT
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WV – Stanaford Road (2022/23)
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Image source:  WV DOT
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Disclaimers

• Except for any statutes or regulations cited, the contents of this document do not 
have the force and effect of law and are not meant to bind the public in any way.  
This document is intended only to provide information regarding existing 
requirements under the law or agency policies.

• The approaches and methods discussed in the presentations are not Federal 
requirements unless otherwise stated. Some items may be required by State 
policy or specification.

• The U.S. Government does not endorse products, manufacturers, or outside 
entities. Trademarks, names, or logos appear in this presentation only because 
they are considered essential to the objective of the document. They are included 
for informational purposes only and are not intended to reflect a preference, 
approval, or endorsement of any one product or entity.
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Daniel Alzamora, P.E.
Senior Geotechnical Engineer 
FHWA – Resource Center
Daniel.alzamora@dot.gov
720-552-1600
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