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The Current Bridge Situation
Technology Overview

The Current Bridge Situation

• Approximately 600,000 bridges in the U.S.
• Many have functional or structural 
deficiencies

• Most are small single span
• Budgets don’t meet demand – Build more g
bridges for your dollar 



EDC

• Taking effective proven and market–

EDC

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

www fhwa dot gov/everydaycountswww.fhwa.dot.gov/everydaycounts



2012 Deployment Goals

Steps to Move Forward

2012 Deployment Goals

• December 2012:December 2012:
– 30 bridges have been designed and/or 
constructed using GRS‐IBS on the NHS within 20constructed using GRS IBS on the NHS within 20 
states 

– 75 bridges have been designed and/or75 bridges have been designed and/or 
constructed using GRS‐IBS off the NHS



GRS Fundamentals

Summary of BenefitsSummary of Benefits
• Reduced construction cost (25 ‐ 60%)

• Reduced construction timeReduced construction time

• Construction less dependent on weather conditions

• Flexible design ‐ easily field modified for unforeseen site 
conditions (e.g. obstructions, utilities, different site 
conditions)

• Easier to maintain (fewer bridge parts)• Easier to maintain (fewer bridge parts)

• QA/QC Advantages



Definitions
GRS Fundamentals

Definitions

• GRS ‐ Geosynthetic Reinforced SoilGRS  Geosynthetic Reinforced Soil
– An engineered fill of closely spaced  (< 12” ) 
alternating layers of compacted granular fill material g y p g
and geosynthetic reinforcement 

• IBS ‐ Integrated Bridge Systemg g y
– A fast, cost‐effective method of bridge support that 
blends the roadway into the superstructure using GRS 
technology



GRS Fundamentals

Cross‐Section of GRS‐IBS



Site Selection
GRS Fundamentals

Site Selection

• Single span (currently 140 ft)Single span  (currently 140 ft) 

• 30 ft abutment height

G d i• Grade separation

• Water crossings with low scour potential

• Steel or concrete superstructures

• New or replacement structuresNew or replacement structures 



Performance Tests
GRS Fundamentals

Performance Tests

• Also known as “Mini‐Pier” experimentsAlso known as  Mini Pier  experiments

• Provides material strength properties of a 
particular GRS compositeparticular GRS composite

• Procedure involves axially loading the GRS 
l l d i lmass to measure lateral and vertical 

deformation 



Performance Tests
GRS Fundamentals
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Performance Tests Continued

GRS Fundamentals

Performance Tests Continued

Before After



Performance Test Results

GRS Fundamentals

Performance Test Results
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Performance Test ResultsPerformance Test Results
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PERFORMANCE MONITORING



Settlement Monitoring Continued

Performance Monitoring

Settlement Monitoring Continued



S ttl t M it i

Performance Monitoring

Settlement Monitoring Continued

• Settlement is recorded for 
both the wall face and the 

Settlement of 
superstructure

superstructure

• The difference between the 
l h ll fsettlement on the wall  face 

and the superstructure is 
the compression within thethe compression within the 
GRS mass Settlement  

of wall face



S ttl t M it i

Performance Monitoring

Settlement Monitoring Continued
• EDM survey
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Settlement Monitoring C ti d

Performance Monitoring

Settlement Monitoring Continued
• EDM survey
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Design  of GRS‐IBS

Vertical Deformation ContinuedVertical Deformation Continued
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i idConstruction Video



Standard Plans











U P iUser Perspective
Defiance County, Ohiof y,



Open to Traffic:  
47 days47 days

Construction Costs:
80’x32’‐$266,000 ‐ 2005



Construction Costs:
28’x20’‐$68,000 ‐ 2008



Construction Costs
28’x20’‐$88,000 ‐ 20



Construction Costs:
32’x10’‐$51,000 ‐ 2010



Construction Costs:
28’x20’‐$70,000 ‐ 2010



Construction Costs:
28’x20’‐$65,000 ‐ 2010



Construction Costs:
28’x32’‐$85,000 ‐ 2010



Construction Costs:
36’x20’‐$71,000 ‐ 2010







l diCrane loading 
right against 
beam ends









Construction Cost:
140’x40’‐$620,000 ‐ 2009



U P iUser Perspective
St. Lawrence County, NYy,



CR 12 ‐ 40’x33’‐Material Cost $160,000
Construction costs $240,000



CR 24 ‐ 47’x33’‐Material Cost $110,500



CR 31 ‐ 56’x33’‐Material Cost $165,000



CR 35 ‐ 67’x33’‐Material Cost $180,500
Construction Cost $310,000



CR 38 ‐ 63’x32’‐Material Cost $175,000



PROGRESS TOWARD 2012 EDCPROGRESS TOWARD 2012 EDC 
GRS IBD GOALS



Founders Meadows Bridge 
Over I‐25 – Castle Rock, CO

Constructed in 1999Constructed in 1999



2012 Deployment Goals

Steps to Move Forward

2012 Deployment Goals

• December 2012:December 2012:
– 30 bridges have been designed and/or 
constructed using GRS‐IBS on the NHS within 20constructed using GRS IBS on the NHS within 20 
states 

– 75 bridges have been designed and/or75 bridges have been designed and/or 
constructed using GRS‐IBS off the NHS



Research and IBRD ProjectsResearch and IBRD Projects

• 2010 IBRD projects 5 projects = $1 6 million2010 IBRD projects, 5 projects = $1.6 million

• 2011 IBRD projects, 8 projects = $2.0 million

h• IRT Research
– Research on effects of spacing, material and 
b kf ll h d f f d l llbackfill type on the design of reinforced soil walls 
and abutments

G th ti R i f d S il (GRS) D i– Geosynthetic Reinforced Soil (GRS) Design

• Validation of new projects



State DOT Deployment
T t l f 55 j t i 26 t t t t f

1

Total of 55 project in 26 states at some stage of 
development from conceptual to construction

VTAK

MT ME
WA

OR

ID

ND

SD

MN
WI

NY
MA

NH

RI

2

7

1

11
1

CA
CO

MO KY VA

OH

MI

NV
UT

KS

WY

NE IA
IL IN

WV

PA CT
NJ
DE
MD

RI

1 1

1

57

2

11

1

1

1

1

1

1CA

AZ
NM

OK AR

KY

AL GAMS

TN
SC

NC DC4 1

1

1
TX LA

FL

PR

HI 2

4

1

2

PR

Actively deploying
No deployment

3



GRS IBS Implementation policy memosp p y

Florida DOT Colorado DOT



Di B id iDisney Bridge in 
Sequoia NPq



Strawberry Creek 
G t B i N ti l P k NVGreat Basin National Park ‐ NV



ILLINOISILLINOIS



Puerto RicoPuerto Rico
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GRS abutments and wing walls of bridges side by side



MontanaMontana



MaineMaine



PennsilvaniaPennsilvania



Custer, SD
8th Street over French Creek8 Street over French Creek

Looking North

$295,000 of IBRD Funds






