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Purpose  

Provide an overview of the Geotech Tools website. 
 
Learning Objectives 

At the end of this webinar, you will be able to: 
• Understand how to access and navigate the GeoTechTools 

website and guidance system 



GeoTechTools: Information & Technology 
Guidance for Embankment, Ground 

Improvement, & Pavement Applications 



Integration of GeoTechTools 

into your Practice – 

both program delivery 

and project development  

Webinar Goal 

www.GeoTechTools.org  

http://www.geotechtools/
http://www.geotechtools/


• Stimulate more effective communication 
between project planners, designers and 
construction engineers 

• Generate project solutions that factor 
constraints and mitigate risks 

• Make better informed decisions 

Webinar Objectives 



Introduction and SHRP 2 Overview 
 



A significant number of all 
construction claims in 

highway works are related to 
geotechnical issues. 

www.GeoTechTools.org 
 

http://www.geotechtools.org/


• Renewal:   making rapid, innovative 
construction possible for “ordinary” 
projects 

R02 Project is a Renewal Project 



Renewal 

• Innovative – a change to how you are doing 
things today 

• Innovative construction – requires innovative 
or changes to the entire project planning and 
deployment process 

• Ordinary – means for every day, routine 
projects; not just large or challenging projects 



www.GeoTechTools.org  

A Comprehensive Web-Based 

Information & Guidance System for 

• Embankment, Ground Improvement & 

Pavement Applications 

• Project Development and Delivery 

Options 

http://www.geotechtools/
http://www.geotechtools/


Project Planning:   
Constraints and Risks 



• Methods: 
– Design-Bid-Build (D-B-B) 
– Design-Build (D-B) 
– Public-Private Partnership (P3) 
– Construction Manager – General 

Contractor (CMGC) 
– Value Engineering (VE) 
– Change Orders 

Delivery/Contracting Methods 

• How are risks (geo-construction related) 
allocated? 



Example Guide Illustration: 
 

 

Project Management 

At what points do geotechnical issues 
start to arise? 

After:  http://www.wsdot.wa.gov/Projects/ProjectMgmt/PMOG.htm 

Initiate 
and 
Align 

Plan the 
Work 

Endorse 
the Plan 

Work 
the Plan 

Transition 
and 

Closure 

Manage Change 

  



Initiate & Align Component 

Here we Review & Establish Boundaries, including Project Constraints 

Initiate 
and 

Align 

 



Initiate the Project 
Develop project description 
Review & establish boundaries 
Review major milestones 
Begin initial team identification Initiate & Align Worksheet 

 
Project description 
Boundaries 
Team identification 
Team mission 
Milestones 
Roles & responsibilities 
Measures of success 
Operating guidelines 

Initiation Documents 
 

Project summary 
Capital program  
Work order authorization 
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Align the Team 
Develop the team mission 
Identify milestones 
Define roles & responsibilities 
Develop measures of success 
Establish operating guidelines 
Begin developing internal scope of 
work agreements Plan the 

Work 



General  
•  Schedule/Time 
•  Cost/Budget 
•  ROW Limits 
•  Traffic Flow 
•  Weather 
•  Environmental 

 

 

 

Typical Constraints 

Geotech-Related 
• Subsurface Conditions 
• Time of settlement 
• Vibrations 
• Noise 
• Proprietary  
 

 



• Helps to identify technologies (options) 
applicable to your project “boundaries” and 
to assess relative speed and costs between 
candidate geotechnologies. 

Benefits of GeoTechTools 

• Provides information needed to 
evaluate/engineer candidate geotechnologies 
for project-specifics. 

 



Plan the Work 

Plan the 
Work 



Plan the Work (con.) 

Initiate 
and Align 

  Project Performance Baseline   

Project Management Plan 
Initiate & align worksheet 
Project performance baseline 
Scope 
Schedule 
Risk management plan 
Change management plan 
Quality plan 
Communication plan 
Transition & closure plan 

Communication 
Plan 

Change 
Management 

Plan 

Quality Plan 
(QA/QC) 

Transition and 
Closure Plan 

Endorse 
the Plan 



Risk Planning 
- Project Performance Baseline 

Enterprise Project 
Structure (EPS) / 
Work Breakdown 
Structure (WBS) 

Project Cost 
Estimate / 

Budget 
Development 

Schedule 
Development Risk Planning 



Examples 
• Constraint:  3-inch Settlement Limit 
• Risk:  Settlement exceeds 3 inches 

 
• Constraint:  90% Settlement by 3 months 
• Risk:  90% Settlement takes more than 3 

months 
 

 

Constraints & Risks 
 



General 
• Schedule/Delays 
• Cost Overruns 
• Underestimating 

Disruption 
• Quality 
• Errors & Omissions 

 

Typical Risks 
Geo-Related 
• Change of conditions 
• Excessive Moisture 
• Slope Instability 
• Excessive Settlements 
• Damage to Adjacent 

Structures 
• Subsurface 

Investigation 
 
 

 



• Decreases chance that risks become real 
problems 

Benefits of GeoTechTools 

• Provides options and tools to help address 
and reduce risk 



Making Decisions 
with GeoTechTools 

• Relative costs of geotechnologies to 
compare alternatives 
 

• Options by identifying candidate 
technologies, and providing a ranking  of 
technologies. Relative rankings for: 
– Degree of establishment 
– Rapidity of construction 
– Minimize disruption 
– Longevity of constructed works 



Endorse the Plan 

Endorse 
the Plan 



Work the Plan 

Work the 
Plan 



Work the Plan (con.) 
- Manage Current Plan 

Monitor / 
Measure 

Actual 
Performance 

Manage 
Variances 

Manage   
Risk 

Manage 
Change 

Quality 

Scope 

Budget 
Schedule 



• Provides information on technologies that 
may be employed during construction to 
manage risks and variances. 
– Design Guidance 
– QC/QA Guidance 
– Specifications 

Working the Plan with 
GeoTechTools 



Risk Delivery Options 
D-B-B D-B P3 

Design Public Private Private 
Ground 
Conditions Public Public Private 

Construction Private Private Private 
QC/QA Public Shared Private 

Risk Allocation 

Risks shift, but still exist 
How or when you use GTT can vary – to 
perform work or to check work of others 



GeoTechTools Project 
And Overview 

 



Goal of GeoTechTools Project 
 

  
 

To make geotechnical solutions more 
accessible to public agencies in the U.S. 

for rapid renewal and improvement  
of the transportation infrastructure.  

“Project Vision” 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

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



Deep Mixing Methods 



Aggregate Columns 
Light Weight Fill 



Column Supported Embankments 



1. New embankments and roadways over 
areas of unstable soils 

2. Widening and expansion of existing 
embankments and roadways 

3. Improvement and stabilization beneath the 
pavement structure 

GTT Project Elements 
 



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 

SUBGRADE SOILS

GEOTECHNICAL PAVEMENT 
COMPONENTS (SOLUTIONS FOR BASE, 
SUBBASE, AND SUBGRADE)

PAVEMENT SURFACE

BASE

SUBBASE

STABLE
SOILS

WORKING PLATFORM SOLUTIONS

UNSTABLE SOILS

GROUND SURFACE

UNSTABLE
SOILS 

OR

Application Areas 



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 



Technologies Addressed (con.) 
• 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 Reinforce-
ment 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 Lightweight Foam 

Fill 
 



Technologies Addressed (con.) 

• 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 



End User TOOLS 

• Main product:  Web based information and 
guidance system 

www.GeoTechTools.org  
 
 
• Project summary reports 

www.TRB.org/SHRP2/researchreports 
 Reports are under RENEWAL, Pavements, R02 

http://www.geotechtools.org/
http://www.trb.org/SHRP2/researchreports


Objectives of the Web-Based System 
1. Identify potential technologies for the 

four Applications. → >50 Technologies 
2. Provide current, up to-date information 

→ 8 Products /Tools for each Technology 
3. Provide guidance to develop a ‘short-list’ 

of applicable technologies 
4. Provide guidance for project-specific 

screening 
5. Provide an interactive, programmed 

system 
 

 



Primary Audience 
• Public agency personnel at Local, State 

and Federal levels 
– Geotechnical Engineers 
– Civil/Structural/Bridge Design & 

Construction Engineers, Pavement Design 
& Construction Engineers 

– Project Planners/Managers, Research, 
Maintenance, District Engineers  

• Consultants, Contractors, A/Es 
• Academics/Students  
 



End User Products/Tools 
• Main product:  Web based information and 

guidance system 
• Within the system, for each of >50 technologies: 

– Technology Fact Sheets 
– Photographs 
– Design Procedures 
– Quality Control/Quality Assurance Procedures 
– Cost Estimating 
– Specifications 
– Bibliography 
– Case Histories 

Case Histories: 
Networking contacts 
 
Engineers/Agencies receive recognition for 
their work 
 
Build Technology CHAMPIONS 

 
 
 
 
 
  



Use of GeoTechTools 
• Web site 

– Learn about technologies 
– Investigate candidate solutions 
– Locate design & QC/QA methods 
– Develop scoping cost estimates 
– Develop specifications 
 

• Locate additional information in references 



System Mandates  

The system should be: 

 Simple 

 Functional 

 Completely populated 

 Should be easily updatable 

 Selection guidance should lead users 
to a short-list of potential, unranked 
technologies 



Value Added 

The system collects, synthesizes, 
integrates, and organizes a vast amount 
of critically important information about 
geotechnical solutions on a readily 
accessible website 



Research & Vetting Process 
1,000s pages 
Tech Docs 

100s page  
Summaries 

8 Tools – 2 to 40 
pages each 

38 Post-Doc & Grad Students 
& 12 Principal Investigators 
& Advisory Board 
& Peer Reviewers  

38 Post-Doc & 
Grad Students 

Research 
& 
Develop 



Not Just a New Tool 
 



www.GeoTechTools.org  
 

Technology 
Fact Sheets 

 

 
Technical 

Bibliography 
 

 
Design 

Procedures 
 

Specifications 
 

Cost 
Estimating 

Tools 
 

QC/QA 
Procedures 

Photographs 

Case 
Histories 

~50 
Technologies 

http://www.geotechtools.org/


GeoTechTools is a product developed through 
research funded by the Strategic Highway 
Research Program 2.  The FHWA is 
implementing GeoTechTools in support of 
recommended technical guidance for 
identifying and deploying geotechnical 
solutions in Federal Aid project delivery.  
Additional information on FHWA 
recommended technical guidance can be 
obtained at www.fhwa.dot.gov/geotech  

Development Note 

http://www.fhwa.dot.gov/geotech


www.GeoTechTools.org  
 
 

This is YOUR website. 
 

Be sure to contribute, to 
maintain & keep it up to date. 

http://www.geotechtools/
http://www.geotechtools/


GeoTechTools Demonstration 
 



Log-In 

51 



Opening Page 

52 



Catalog of Technologies 

53 



Rapid Impact Compaction Technology 

54 



SHRP 2 Ratings for Rapid Impact Compaction 

55 



56 

Ratings Catalog 



PVDs and Fill Preloading Technology 



Catalog of Technologies 

58 



Rapid Impact Compaction Technology 

59 



Technology Selection 

60 



Select “Agree” 

61 



View Technologies by Classification 

62 



Technologies by Classification 

63 



Access the interactive selection system 

64 



Interactive Selection System 

65 



Construction Over Unstable Soils 



Wet and Weak, Fine Grained Soils 



30 – 50 ft 



Project-Specific Selection 



Purpose of Improvement 



Questions 



Today’s Participants 
 
 

 

• Tom Wells, Kleinfelder, Inc., 
twells@kleinfelder.com  

• Silas Nichols, Federal Highway 
Administration, silas.nichols@dot.gov  

• Vern Schaefer, Iowa State University, 
vern@iastate.edu  

mailto:twells@kleinfelder.com
mailto:silas.nichols@dot.gov
mailto:vern@iastate.edu


Get Involved with TRB 
 
• Getting involved is free! 
• Join a Standing Committee  (http://bit.ly/2jYRrF6) 
• Become a Friend of a Committee 

(http://bit.ly/TRBcommittees) 
– Networking opportunities 
– May provide a path to become a Standing Committee 

member 
• For more information: www.mytrb.org  

– Create your account 
– Update your profile 
 
 
97th TRB Annual Meeting: January 7-11, 2018 
 

http://bit.ly/2jYRrF6
http://bit.ly/2jYRrF6
http://bit.ly/TRBcommittees
http://www.mytrb.org/


Take Part in the Careers in Motion 
Networking Fair 

http://bit.ly/CareersInMotionFair  

http://bit.ly/CareersInMotionFair
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