
CRASH COURSE
GRS-IBS BRIDGES



EDC Web Site
www.fhwa.dot.gov/innovation/ever

ydaycounts/edc-3/grs-ibs.cfm

• Taking effective, proven and market–
ready technologies and getting them 
into widespread use



Definitions

• GRS - Geosynthetic Reinforced Soil
– An engineered fill of closely spaced  (< 12” ) 

compacted granular fill material and geosynthetic 
reinforcement 

• IBS - Integrated Bridge System
– A fast, cost-effective method of bridge support that 

blends the roadway into the superstructure using GRS 
technology

GRS Fundamentals



Benefits of GRS-IBS Bridges

 Reduced Construction Time

 Reduced Construction Cost Up to 40%

 No bump at end of bridge

 Construction is Less Dependent on Weather

 Easy field modifications for unforeseen conditions

 Easier to Maintain- Fewer bridge parts

 No Specialized labor needed 

 Basic Equipment: Excavators, hand tools and 

compactors



Shallow Foundations



Facing Durability & Aesthetics



GRS Design and Construction 
Guidance



Standard Plans



Performance Test Report
FHWA-HRT-13-066



TECHBRIEF: FHWA-HRT-13-068
Friction Angles of Open-Graded Aggregates



Hydraulic Engineering Guidelines

• HEC-18 

– Evaluating Scour at 
Bridges

• HEC-20 

– Stream Stability at 
Highway Structures

• HEC-23

– Countermeasure Design

PDF version can be downloaded from the FHWA Hydraulics Web Page:
http://www.fhwa.dot.gov/engineering/hydraulics/

Under the publications section.

http://www.fhwa.dot.gov/engineering/hydraulics/


GRS-IBS Cross-Section



Reinforced Soil Foundation (RSF)



1. Excavate foundation level base 
and fill voids.

2. Place reinforcement with 3 ft 
for overlap on both wings and 
face.

3. Reinforcement @ 1.5-ft lifts, 
compact every 6 in.

4. Encapsulate fill by wrapping 
with reinforcement. 

REINFORCED SOIL FOUNDATION 



PRIMARY GRS ABUTMENT



1.Place reinforcement, CMU blocks, 
fill and compact 

2.Construct each layer entirely 
before beginning next layer. 

3.Place blocks tightly against each 
other to prevent gaps 

4.Offset blocks in consecutive rows.

5.Check vertical and horizontal 
alignment every other layer, and 
correct any deviations

PRIMARY GRS ABUTMENT



1.Place bearing bed 
reinforcement every 4 
inches, fill, compact

2.Extend the layers to full 
width of excavation.                    

BEARING BED REINFORCEMENT



1.Two inch thick foam board with a 4” x 
8” block on top of the last 
reinforcement layer.

2.Fill behind it and compact. 

3.Place bridge beams on GRS abutment.

BRIDGE SEAT



1. Reinforcement every 12 inches

2. Extend the layers to full width of 
excavation.

3. Extend the reinforced fill to a minimum 
of 8 ft from the bridge beams. 

Integrated Approaches



Facing Types
Durability & Aesthetics



Design Spread Sheet
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Prior to EDC Initiative
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Training and Technical Assistance

• Training as needed

• Peer exchanges

• Demonstration showcases

• Technical assistance for design and construction

• Support of state and local agencies

• Instrumentation and monitoring of new structures

• Development of references and design aids



YouTube Construction Video



Upcoming 
Showcase:

Sept 11, 2018
Missoula, MT

https://www.eventbrite.com/o/federal-highway-
administration-centerfor-local-aid-support-

14578522274


