
Accelerating solutions for highway safety, renewal, reliability, and capacity 

Geotechnical Solutions for  
Transportation Infrastructure: 

A Web-based Information and Guidance System 

Vern Schaefer – Iowa State University 

Arizona Pavements / Materials Conference 
 Arizona State University, Tempe, AZ 

November 16, 2011 



What are Geotechnical Solutions? 
(Construction Options) 

Geoconstruction and Ground Improvement 

Methods and Systems  
 

Methods to alter poor soil/ground 

conditions to meet project requirements 
 

Variety of methods, often categorized by 

densification, reinforcement or 

stabilization 



R02 Project Elements  

1  Construction of new embankments and 

roadways over areas of unstable soils 

 

2  Widening and expansion of existing 

embankments and roadways 

 

3  Improvement and stabilization of the 

support beneath the pavement structure 
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Phase 1 Overview 
Oct 2007 to Sept 2008 

• Task 1 – List of technologies &  

 categorized bibliography 

• Task 2 – Technical Issues 

• Task 3 – QA/QC procedures 

• Task 4 – Constraints  

• Task 5 – Mitigation Strategies 

• Task 6 – Report & Phase 2 Plan 

 



46 Technologies Addressed 

• Aggregate Columns 

• Beneficial Reuse of 

Waste Materials 

• Bio-Treatment for 

Subgrade Stabilization 

• Blast Densification 

• Bulk-Infill Grouting 

• Chemical Grouting/ 

Injection Systems 

• Chemical Stabilization 

of Subgrades & Bases 

 

• Column-Supported 

Embankments 

• Combined Soil 

Stabilization with 

Vertical Columns 

• Compaction Grouting 

• Continuous Flight 

Auger Piles 

• Deep Dynamic 

Compaction 

• Deep Mixing Methods 



46 Technologies Addressed (cont.) 

• Drilled/Grouted & Hollow Bar 

Soil Nailing 

• Electro-Osmosis 

• Excavation & Replacement 

• Fiber Reinforcement in 

Pavement Systems 

• Geocell Confinement in 

Pavement Systems 

• Geosynthetic Reinforced 

Construction Platforms 

• Geosynthetic Reinforced 

Embankments 

 

• Geosynthetic Reinforcement 

in Pavement Systems 

• Geosynthetic Separation in 

Pavement Systems 

• Geosynthetics in Pavement 

Drainage 

• Geotextile Encased Columns 

• High-Energy Impact Rollers 

• Hydraulic Fill + Vacuum 

Consolidation + PVDs 

• Injected Light-Weight Foam 

Fill 

 



46 Technologies Addressed (cont.) 

• Intelligent Compaction 

• Jet Grouting 

• Light Weight Fills 

• Mechanical Stabilization   

of Subgrades & Bases 

• MSE Walls 

• Micro-Piles 

• Onsite Use of Recycled 

Pavement Materials 

• Partial Encapsulation 

• PVDs & Fill Preloading 

• Rapid Impact Compaction 

• Reinforced Soil Slopes 

• Sand Compaction Piles 

• Screw-In Soil Nailing 

• Shoot-In Soil Nailing 

• Shored MSE Walls 

• Traditional Compaction 

• Vacuum Preloading w/ & 

w/o PVDs 

• Vibrocompaction 

• Vibro-Concrete Columns 



Phase 2 Work Tasks 
Nov 2007 to Dec 2011 

• Six tasks: 

8. Test and evaluate the effectiveness of mitigation 
methods  

9. Develop a catalog of materials & systems for rapid 
renewal 

10.Refine/develop design procedures, QA/QC processes & 
guidance for geotechnical materials & systems 

11.Develop methods for estimating costs of geotechnical & 
materials systems 

12.Develop sample guide specifications for geotechnical & 
materials systems 

13.Final report 

 

 



End User Products 
• Main product:  Web based information and guidance 

system 

• Development project reports 

• Within the G&S system, for each of 46 technologies: 

 Technology Fact Sheets 

 Photographs 

 Case Histories 

 Design Procedures 

 Quality Control/Quality Assurance Procedures 

 Cost Estimating 

 Specifications 

 Bibliography 



Audience 

• Public agency personnel at local, state and 

federal levels 

 Primarily Geotechnical Engineers 

 Civil/Structural/Bridge Design & Construction 

Engineers, Pavement Design & Construction 

Engineers 

 Project Managers, Procurement, Research, 

Maintenance, District Engineers  

• Consultants, General Contractors, A/E 

groups, Academics/Students  

 



Product Use 
• Web site 

 Learn about technologies, both technical and 

nontechnical users 

 Investigate candidate solutions, by category 

classification or using selection system 

 Locate design methods, quality methods 

 Develop cost estimates 

 Develop specifications 

 Technical summaries  

• Locate additional information in references 



 
Goal of 

Information & Guidance System 
 

  

 

To make geotechnical solutions more 

accessible to public agencies in the United 

States for rapid renewal and improvement of 

the transportation infrastructure.  
“Project Vision” 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 



Objectives of the System 

1. Identify potential technologies for design 

and construction for the following 

transportation applications:  

 Construction over UNSTABLE soils 

 Construction over STABLE or STABILIZED 

soils 

 Geotechnical pavement components (base, 

subbase, and subgrade)  

 Working platforms  

 

 



Objectives of the System 

2. Provide guidance to develop a ‘short-list’ of 

applicable technologies 

3. Provide guidance for detailed project-

specific screening of technologies with 

consideration of SHRP 2 Renewal 

Objectives 

4. Provide an interactive, programmed system 

5. Provide current, up to-date information 

 

 



System Mandates  

 
• The information and guidance system should 

be: 

Simple 

Functional 

Completely populated 

Selection system should guide user to a 

short-list of potential, unranked technologies. 

Should be easily updatable 



System Structure 

Guidance 

System

Catalog of 
Technologies 

GlossarySelection 

System

Individual 

Technology



Considerations for Selection  
System Development 

• Framework required addressing five areas: 

1. Overall system characteristics 

2. The user 

3. The knowledge 

4. The operating system 

5. Approach to the system 

 



Getting Started… 

• What is the application? 

• What is the soil condition that needs to be 

improved? 

• To what depth do to the unstable soils 

extend? 



Value Added 

• Main product:  Web based information and 
guidance system 

• The primary value of the system is that it 
collects, synthesizes, integrates, and 
organizes a vast amount of critically 
important information about geotechnical 
solutions in a system that makes the 
information readily accessible to the 
transportation agency personnel who need it 
most.  



Construction over Unstable Soils 

Geotechnical Pavement Components (Base, 

Subbase, and Subgrade) 

Construction over STABLE/STABILIZED Soils 

EMBANKMENT

SOLUTIONS ABOVE GRADE

STABLE SOILS

EMBANKMENT

UNSTABLE SOILS

SOLUTIONS ABOVE OR BELOW GRADE

Working Platforms 
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Construction over Unstable Soils 

EMBANKMENT

UNSTABLE SOILS
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Construction over Stable/Stabilized Soils 
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Geotechnical Pavement Components 
(Base, Subbase, and Subgrade) 
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Working Platforms 
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Accelerating solutions for highway safety, renewal, reliability, and capacity 

Information and Guidance System  
Overview and Examples 

 
http://www.intrans.iastate.edu/geotechsolutions/index.cfm  

 
Expected to be open to public in summer 2012 

http://www.intrans.iastate.edu/geotechsolutions/index.cfm


















Products Available for each Technology 

(Information Transfer) 

• For each technology: 

 Technology Fact Sheet 

 Photographs 

 Case Histories 

 Design Procedures 

 Quality Control/Quality Assurance 

 Cost Estimating 

 Specifications 

 Bibliography 

 


















