
 
 
 
 

 
 

 
RESEARCH PROGRAMS 

 
STAGE 2: RESEARCH TOPIC STATEMENT1 

 
Submit completed form to mdtresearch@mt.gov. All fields are required, except the last field: XVIII, Sponsor(s). Incomplete 
forms will not be accepted. 

 
I. TITLE: Large-Scale Laboratory Testing of Geosynthetics in Roadway Applications  
 
II. TOPIC STATEMENT: Public agencies responsible for the construction and maintenance of our roadway network are 

increasingly asked to do more with shrinking budgets.  For these agencies, innovation lies in finding technologically sound 
solutions that reduce construction and maintenance costs while increasing reliability and road ride safety.  Within the field of 
roadway construction, maintenance and rehabilitation, geosynthetics used as reinforcement and stabilization have been 
recognized as a technological tool that accomplishes these goals. Geosynthetics are polymer planer materials manufactured in 
the form of a grid or as a textile.  Geosynthetics are typically placed between the foundation soils of the roadway and the 
overlying higher quality aggregate materials.  Geosynthetics are most beneficial in situations where the engineering properties 
of the foundation soils are moisture sensitive and seasonally weak.  Geosynthetics help stabilize these weak materials and 
provide reinforcement to the upper higher quality aggregates. Departments of transportation strive to utilize these products 
in the most efficient way possible to enhance performance and ensure longevity to the roadway. To do so, it is necessary to 
have experimental data showing the performance of these materials in conditions similar to those expected in the field.  This 
can best be accomplished by controlled laboratory testing of these materials in as realistic environment as possible. A review 
of literature, summarized in Section III, shows that typical construction projects currently under consideration by MDT have 
design conditions that differ from those contained in previous studies. MDT requires experimental evidence of performance 
for projects under consideration in order to proceed with future designs. These conditions are summarized in Section IV. The 
objective of the proposed project is to conduct full-scale, indoor laboratory tests of geosynthetics in roadway applications to 
define their performance for design conditions pertinent to MDT roadways.  

 
III. RELATED RESEARCH SUMMARY FROM STAGE 1: The Montana Department of Transportation has sponsored several projects 

conducted by WTI/MSU related to the use of geosynthetics in roadways. Two recent studies (Cuelho et al.2014, 2009) focused 
on the use of geosynthetics to stabilize weak subgrades during construction. This work provided guidance to MDT on 
geosynthetic material properties that are important for the successful use of geosynthetics for subgrade stabilization. MDT 
currently uses geosynthetics for this application, which is viewed as a construction aid to allow the roadway to be built as 
planned. Geosynthetic reinforcement of paved roadways is a different application where the geosynthetic becomes part of 
the pavement structure and contributes to the structural capacity of the roadway. MDT has previously sponsored several 
projects focused on geosynthetic reinforcement. These included projects that provided experimental evidence of 
performance of geosynthetic reinforced paved roads by the construction of test sections (Perkins, 1999, 2002) and those 
designed to provide design models for reinforced roads (Perkins 2001a,b, and Perkins et al. 2004).  Test section work 
performed in the two studies noted above along with all other available studies reported in the literature was summarized by 
Berg et al. (2000) and more recently by Perkins (2016).  The test conditions (asphalt and base thickness, subgrade strength, 
type of geosynthetic, number and position of geosynthetic layers) associated with these studies were summarized in a 
presentation delivered to MDT by the Principal Investigator in November 2015. This presentation allowed MDT to recognize 
that typical construction projects currently being considered contain design conditions that have not been incorporated in the 
previous research projects summarized by Berg et al. (2000) and Perkins (2016). Further testing is needed to establish long 
term benefits for conditions of current interest to MDT. 

 
IV. RESEARCH PROPOSED: MDT routinely uses geotextiles for stabilization and as a separator layer in roadways with seasonally 

weak subgrades. Recent tests conducted at the full-scale laboratory at TRANSCEND to study the performance of geosynthetics 
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used as subgrade stabilization yielded unexpected results for the geotextile products.  While typically used as a separation 
layer, the geotextiles in this project performed better than anticipated, especially regarding their ability to stabilize the weak 
subgrade.  MDT does not currently assign any structural benefit to geotextiles when used as a separator and would like to do 
so if performance can be demonstrated. Available research summarized in Section III does not contain the types of geotextile 
products of interest to MDT. In addition, MDT is interested in pavement sections with moderately greater values of asphalt 
concrete and base course thickness than typically contained in test sections reported in the literature. WTI currently leases 
shop space in Belgrade, MT to house a large automated trafficking device that was designed and constructed to continuously 
traffic test sections up to 32 ft. long.  This apparatus was constructed to accommodate a variety of testing configurations 
including full-scale testing of pavement structures and bridge components.  An indoor rectangular pit 9 ft. wide by 4 ft. deep 
by 40 ft. long has been constructed and is available for this research.  The test pit has a ramp on one end to provide access for 
construction equipment during construction of the experiments.  Full-scale testing of geosynthetic reinforced pavements is 
being proposed using this facility. This facility has been used previously on a similar project and was shown to perform very 
well.  Proposed testing will consist of constructing full-scale models of geosynthetic reinforced/stabilized roadway sections in 
a laboratory setting to be trafficked using the automated loading facility.  Performance will be monitored and documented 
using a combination of the following metrics: rut measurements, instrumentation, photographic records, forensic 
investigations, and topographic profiles.  This information can then be used in conjunction with the geosynthetic material 
properties to determine which characteristics most directly relate to its performance in these applications.  

 
V. RESEARCH PERIOD (Time to complete research project.): 2 years 

 
VI. IT COMPONENT: Identify if the project includes an IT component (purchasing of IT hardware, development of 

databases, acquisition of existing applications, etc.). If so, describe IT component in as much detail as possible. 
 The work proposed herein does not require IT hardware, software or support.  
 
VII. FEASIBILITY, PROBABILITY OF SUCCESS, AND RISK: The PI has a long-standing track record of successful 

completion of similar experimental projects. The facility to be used for this work has been used on previous 
projects and has operated well. There is strong evidence from previous projects showing the potential benefit of 
the types of products to be tested in this research. These items show a high probability of success for this project. 
Success is defined as completion of the work producing defensible results showing the magnitude of benefit for 
the products tested. This information will allow MDT to make informed decisions regarding pavement design 
options using these products. It is anticipated that the resulting designs will lower construction and maintenance 
costs. It is also anticipated that the reliability of the design will increase, which will result in a better ride quality of 
the roadway and increased driver safety. There are no known risks that may undermine the success of the project.  
 

VIII. URGENCY, IMPORTANCE, AND EXPECTED BENEFITS/PAY-OFF: Address urgency, timeliness, and importance of 
the research. Identify if the research is required for any federal or state initiative or compliance. This section 
must include a description of how this research will help to meet MDT’s mission (i.e., serve the public by 
providing a transportation system and services that emphasize quality, safety, cost effectiveness, economic 
vitality and/or sensitivity to the environment). 
Geosynthetic reinforcement used to reduce the amount of gravel used in construction of the roadway and/or to 
extend the life of the roadway. In Montana, gravel sources are becoming difficult to find and difficult to permit in 
densely populated areas. The Bakken oil development continues to place additional strain on aggregate sources in 
the Glendive district. There are areas in Eastern Montana where aggregates are hauled a significant distance. The 
Billings and Great Falls districts have areas where aggregate prices are relatively high because of lack of available 
sources. An extended service life of the roadway will reduce impacts from maintenance and construction 
operations on road users and surrounding businesses. Extending the pavement service life will lengthen the 
construction interval between major rehabilitation projects. This will cause fewer disruptions to traffic and thereby 
enhance route safety. The benefits and outcomes discussed above serve the core concepts in MDT’s mission 
statement, namely quality, safety, cost effectiveness and sensitivity to the environment. Eastern Montana contains 
many miles of low volume roads and is experiencing tremendous infrastructure challenges due primarily to oil and 
gas development and increasing demands from the agricultural industry. These roads are in areas where gravel is 
scarce and contain design conditions for which data on the benefits of geosynthetic reinforcement is missing. MDT 
currently has scheduled two projects where geosynthetic reinforcement could be especially valuable. The 
conditions described above create a great urgency to provide documentation of performance and benefit.  

 
IX. IMPLEMENTABILITY, IMPLEMENTATION PLAN, AND RESPONSIBILITY: Address the implementability of the expected results 

from the proposed project. Identify products that will enhance implementation. Identify any known implementation 
barriers and how these barriers might be eliminated or reduced. Identify MDT office or entity outside of MDT responsible 
for implementation. Describe initial implementation plan, include timeframe for implementation.  



The results of this research will likely be ready for implementation immediately after the conclusion of the research. 
Implementation will likely be performed by the MDT Materials Bureau with input from the PI. At the conclusion of the project, 
a half day seminar will be delivered to MDT by MSU to discuss the results and make recommendations for implementation 
guidelines. This will be followed by a half day meeting with the Materials Bureau to discuss implementation. The Pavement 
Analysis Section will draft a guidance document for evaluating the cost/benefit of geotextiles in pavement typical sections. 
The document will provide guidelines for evaluating reinforcement benefit values and formalize the pavement design process 
to include the appropriate design tools developed in this research project and past projects. It is expected the document will 
be issued via a design memo within 3-6 months of the final research report. MSU will assist with the review of the document 
and provide appropriate comments. The design memo will ultimately be incorporated into the MDT Pavement Design Manual 
by the Pavement Analysis Section. FHWA will be consulted throughout the process to obtain concurrence with any changes to 
current MDT design policy. Further substantiation of results from this project may come from additional long-term monitoring 
of field installations throughout the state of Montana. MSU would be happy to add a program for measuring performance 
over time to this contract.  

 
X. MDT PRIORITY FOCUS AREAS: MDT may, as often as annually, identify priority research focus areas. These focus 

areas will be listed on http://www.mdt.mt.gov/research/unique/solicit.shtml. None listed on MDT research site. 
 

XI. TOTAL COST ESTIMATE (If the project proposal comes in at a higher cost, it may require further approval and may 
be delayed.): $380,000 
 

XII. MDT FUNDING SOURCE (If MDT Research, enter SPR): SPR 
 

XIII. FUNDING MATCH SOURCE AND AMOUNT: None 
 

XIV. FUNDING PARTNER(S): None 
 

XV. POTENTIAL TECHNICAL PANEL MEMBERS (At this time, individuals do not necessarily need to be identified; 
rather, MDT offices and outside entities can be named. However, if known, individuals may be named): Darin 
Reynolds, Jeff Jackson, Scott Helm, Matt Strizich, Jim Davies, Drew Sielbach 

 
XVI. SUBMITTED BY: 

NAME: Steve Perkins 
TITLE: Professor 
AFFILIATION: Department of Civil Engineering, Montana State University  
ADDRESS: 215 Cobleigh Hall – MSU, Bozeman, MT  59717  
PHONE NO.: (406) 994-6119  
E-MAIL:  stevep@ce.montana.edu 
 

XVII. CHAMPION: Must be internal to MDT, feel strongly that the research will benefit the Department, and is willing 
to chair the technical panel. Note: If a champion is not identified by you or Research staff, this topic statement 
will not move forward. 

NAME: Darin Reynolds 
TITLE: Pavement Engineer 
AFFILIATION: Montana Department of Transportation  
ADDRESS: 2701 Prospect Avenue, Helena, MT  59620  
PHONE NO.: (406) 444-7650 
E-MAIL: dreynolds@mt.gov 
 

XVIII. SPONSOR(S) (optional): Must be internal to MDT (Division Administrator or higher) and willing to ensure 
implementation occurs, as appropriate. If a sponsor is not identified, this topic statement will not move forward. 

NAME: Dwane Kailey  
TITLE: Chief Engineer 
AFFILIATION: Montana Department of Transportation  
ADDRESS: 2701 Prospect Avenue, Helena, MT  59620   
PHONE NO.: (406) 444-6414  
E-MAIL: dkailey@mt.gov 
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