Nevada Department of Transportation Research

Needs Statement

Enter the following information to the best of your ability in your own words. Contact Research
Program staff with questions or for help completing the form.

Please note as the Project Champion(s) you will be responsible for guiding any resulting
research projects through the entire process. See the Research Program website for complete
information regarding the roles and responsibilities of Project Champions.

1. RESEARCH NEEDS STATEMENT TITLE (Required)
Concise title highlighting the specific focus of this Research Needs Statement.

Develop a study of geosynthetic (geogrid and woven geotextile) materials for use in reducing
pavement section thickness.

2. RESEARCH NEEDS DESCRIPTION (30 Paints)

Fully describe the specific need the research will address. Explain why it is important for
NDOT to research this and how existing research does not fully satisfy the needs of NDOT. Is
this research need related to, or a continuation of, an NDOT research project? If applicable,
include diagrams, charts, photographs, etc. to better illustrate your description.

In NDOT, geogrids have traditionally been used to provide a more stable platform for
constructing pavements in localized areas where weak soils are present. Current NDOT practice
does not allow for use of geosynthetics to reduce pavement section structural thickness, or
recognize structural equivalency between a given pavement without a geosynthetic and a
thinner pavement with a geosynthetic. Industry has developed design procedures and
guidelines which would allow for reduction in pavement structural thickness based on an
expected stiffening of the aggregate base layer through the use of geosynthetics. These
procedures are primarily based on laboratory studies, and need to be further validated by field
studies.

The purpose of this research effort is to update the NDOT specifications and procedures for
geogrids and woven geotextiles. The goal is to provide NDOT with a tool for utilizing and
maximizing the benefits of current geosynthetics and to place NDOT in a better position to
evaluate new developments in this field.
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3. OBJECTIVE/DELIVERABLES (15 Points)
What are the specific objectives of this research? What deliverables and/or products do you
anticipate as a result?

The objective of this research is to develop a study to evaluate and quantify any pavement structural
benefits resulting from the use of geosynthetics placed in or under the aggregate base layer under real-
world conditions. If a benefit is observed, this research could then be used as the basis for future
modifications to NDOT’s pavement design policies and practices.

The detailed objectives include:

1) Develop a plan to place multiple test sections, including one or more control sections without geogrid,
which address the relevant variables that might be expected based on review of the literature and other
agency experience.

2) Develop an evaluation and testing plan for the test sections including before, during and after
construction.

3) Develop construction guidelines for the test sections and draft specifications for the geosynthetics to be
utilized.

4. CURRENT PRACTICE AND RELATED RESEARCH (10 Points)

What is the state of practice in addressing the research need within NDOT? Provide a brief
summary of literature related to the research topic, including citations to works mentioned
and an explanation of how current practice/research results don’t satisfy NDOT’s needs. The
NDOT Librarian can assist you with searching for relevant literature. (Please attach separate
sheets as necessary.)

Surrounding states have been reported to be using geogrids to reduce structural sections for
new construction. Research studies have shown the possible effectiveness of geogrids. Nevada
DOT does not currently use geogrids for this purpose.

5. IMPLEMENTATION POTENTIAL (15 Points)

Describe your vision/goal for how research results will be implemented. What is your vision
for what full implementation would look like? Identify potential institutional, political, or
socio-economic barriers to implementation.

If proven, geosynthetics may serve to reduce costs of new construction. This has the potential
to be used on any new pavement construction or reconstruction project which the Department
undertakes.
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6. URGENCY AND RISK POTENTIAL (10 Points)
Include a statement about the urgency of this research and how it relates to NDOT’s strategic
goals. What are the risks of this research not being addressed?

In the previous FY, NDOT spent $68.9 million on pavement reconstruction projects alone, not
counting new construction, or isolated repairs on pavement preservation projects. Once
completed, this research could be used to determine if geosynthetics could be used to reduce
the cost of reconstruction.

7. EXPECTED BENEFITS (10 Points)
Describe how the research project will directly benefit NDOT and quantify if possible. Complete all that
apply.

Material Costs: In the long run, these materials may be significantly less expensive than standard
pavement materials.

Labor Costs:

Construction Costs: Geosynthetics have the potential to greatly reduce the overall cost of construction.

Life Cycle Costs:

Environmental Impacts: Erosion Control: Protects soil surfaces from wind and water erosion.

Safety:

Sustainability: Filtration: allows water and other fluids to pass while retaining soil particles.

Other:

8. PRIMARY PROJECT CHAMPION(S) (Required)

Provide the name(s), title(s), NDOT section(s), telephone number(s), and email address(es)
for the primary project champion(s) who developed and are submitting this Research Needs
Statement.

NAME, DIVISION

DATE SUBMITTED: DATE

9. ADDITIONAL PROJECT CHAMPIONS (Additional 10 Points Total for multiple project
champions from more than one NDOT section or district.)
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Provide names, titles, NDOT sections/districts, telephone numbers, and e-mail addresses for
additional project champions.

NAMES, DISTRICTS
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Supplemental Questionnaire

This information will be used by the Research Program for planning and refining strategic goals.
It will not be included as a part of any resulting solicitation for proposals.

SUP 1. AFFECTED DIVISIONS
Which of the following NDOT divisions are most likely to be affected by the research, including
actively during the research and implementation of results? (Check all that apply.)

L] Administrative Services L] Architecture [] Construction

L] Director’s Office L] District 1 [ District 2

District 3 (1 Environmental Services [] Equipment

(1 Hydraulics [ Information Technology [ Location
Maintenance and Asset Materials [1 Performance Analysis
Management

L] Planning L] Project Management [] Research

L] Right of Way Roadway Design [] Roadway Systems
Stormwater ] Structures [ Traffic Information
L] Traffic Operations L] Traffic Safety Engineering

L] Other (explain):

SUP 2. TOPICS

Which of the following topics best describe the research need. (Check all that apply.)
[] Active Transportation Asset Management Asset Preservation
[] Business Process (] Employee Retention [J Employee Safety
Environment L] Freight Hydraulics
L] Infrastructure Innovation [] Maintenance
Materials L] Operations [] Performance Measures
L] Planning L] Project Delivery [] Project Prioritization
[] Road User Safety Roadway Design [ Structures
Sustainability [ Traffic Control

[] Other (explain):

SUP. 3 TECHNICAL ADVISORY PANEL
List names of key experts and their associated organizations (can be outside NDOT) who you
would suggest participate in quarterly meetings and evaluate final deliverables.

NAMES, ORGANIZATIONS
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