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1.0 INTRODUCTION 

In 2009 UDOT changed the alignment of SR-6 near milepost 203.  The new highway 
alignment extends over the existing Tucker Rest Area.  This rest area had been one of the 
most popular and busiest non-interstate rest areas in the State of Utah.  A new rest area, 
Tie Fork Rest Area, 29 miles east of Spanish Fork, UT, is scheduled for future 
construction along Highway 6 at Milepost 202 (Fig. 1)  

  

 
Figure 1  Location Map 
 

In May 2009, UDOT contracted with Wardell Brothers Construction (Morgan, UT) to 
construct turn lanes to access the future Tie Fork Rest Area.  As excavation began on the 
eastbound widening, the contractor experienced unstable soil conditions.  Heavy clay 
soil, combined with a high water table, caused a Caterpillar D5XL dozer to sink to the top 
of its tracks.  The decision was made by UDOT engineers to employ a biaxial geogrid 
material in an attempt to reinforce and stabilize the subgrade.  UDOT recognized the 
opportunity to compare the constructability and performance of two types of geogrids in 
stabilizing subgrade during embankment construction.  Tensar and Tenax, two geogrid 
manufacturers, were both invited to furnish an appropriately designed geogrid for 
installation and testing. 

Brandon Reall of Tensar used a Deep Cone Penetrometer (DCP) to determine the 
California Bearing Ratio (CBR) value of the soil.  Because of the soft soil subgrade the 
DCP did not function and Tensar had to assume CBR values of less than 1.  Based on the 
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assumed CBR value and empirical observation of the soil conditions, Tenax provided the 
MS330 product (Appendix A) and Tensar provided the BX1200 product (Appendix B). 

 

2.0 RESEARCH METHOD 

 The installation processes have been evaluated through interviews of UDOT 
construction crews and field observations made by UDOT Research personnel. 

 

3.0 INSTALLATION 

UDOT divided a 40 feet wide by 1100 feet long section of what would become the 
eastbound shoulder and embankment of the highway into two 550 feet long sections.  To 
prevent fines from migrating into the two geogrids, a layer of Mirafi® N-series geotextile 
(Appendix C) was first applied as a filter fabric along the entire length of the section (Fig. 
2). 

 

 
Figure 2 Installing the Mirafi® filter fabric, (looking east)  
 

Both materials were then placed by hand on the Mirafi® filter fabric.  Tensar® BX1200 
was installed on the western end (Figure 3) and Tenax MS™ MS330 was installed on the 
east end (Figure 4).   
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Figure 3  Installing the Tensar® BX1200 
 

 
 
Figure 4  Installing the Tenax MS™ 330 
 

The adjacent geogrid widths were longitudinally overlapped 3 feet in accordance with 
both manufacturers’ recommendations.  (Figures 5 and 6).  

 
Figure 5  Tenax MS™ 330 longitudinal overlap 
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Figure 6  Tensar® BX1200 longitudinal overlap 
 

At interface of the two products, in the middle of the test section, the products were also 
installed with a three foot overlap (Figure 7). 

 

 
Figure 7  Transverse overlap at the middle of the section, Tenax MS™ 330 on the right, Tensar® BX1200 
on the left 
 
The excavation depth from finished grade ranged from about 6 feet deep at the outer edge 
of the planned embankment to about 3 feet deep adjacent to the existing highway.  The 
shallower excavation nearer the highway was wide enough to create a bench that served 
as a haul road for importing the fill material (Figure 8 and Figure 9).  
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Figure 8  Shallower excavation near the highway 
 
 

 
Figure 9   Building the haul road 
  

 

Standing water was evenly visible along both sections (Figure 10).   
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Figure 10  Standing water, typical throughout test deck 
 
The structural fill was specified to be non-plastic, well graded gravel passing a 75 mm (3 
inch) sieve and retained on a 2 mm (#10 sieve).  A Caterpillar 315C tracked excavator 
spread the granular borrow along the haul road in 6 foot wide strips.  This created a 
working platform for the excavator to spread subsequent strips between the existing 
roadway and the planned edge of the embankment.  The weight of the excavator was used 
to consolidate each lift by traveling back and forth over the entire area (Figure 11). 

 

 
Figure 11  Consolidating structural fill 
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By the beginning of the second day of construction, the haul road displayed some 
deformation. To reduce the deformation, the Contractor sub excavated about 2-1/2 feet of 
the temporary roadway and replaced it with granular borrow.  The contractor rebuilt the 
remaining haul road portion using a design similar to that of SR-6.  Filter fabric 
combined with Geogrid was installed up to the edge of the existing highway cut and 
covered with 24 inches of structural fill.  The bench was reshaped by removing up to 18 
inches of excess soil. The excess soil was distributed evenly in the standing water with 
the track excavator rather than the traditional grader due to the small size and remote 
location of this project (Figure 12).  However, the high ground water continuously 
pumped up through the grade so a small electric pump was used to remove as much of 
that water as possible (Figure 13).   

 

 
Figure 12  Bench excavation being placed in the standing water 
 
 

 
Figure 13   Pumping the free standing water 
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4.0 DATA  

The research conducted on this project is limited to the evaluation of the installation 
processes and whether each product worked at stabilizing the subgrade enough to be able 
to be built upon with out delaying the project.   

The UDOT project materials lab performed an AASHTO T180 Moisture/Density test on 
the embankment material, resulting in a target dry density of 138 lb/ft3 and an optimum 
moisture content of 6.8% (Appendix D).  Field density readings were taken with a 
Troxler nuclear gage but, because the subgrade was too rocky to test, the readings were 
inconsistent.   Tensar and Tenax representatives have visited the project and have ensured 
their respective products were installed according to their recommendations.   

UDOT Research personnel took field notes and pictures during the installation process.  
Later, comments were taken from UDOT Construction Crews regarding their impressions 
of the installation.  The UDOT inspector on the project observed that both products 
performed similarly in stabilizing the subgrade during construction (Appendix E).   

 

5.0 CONCLUSION 

Both products seemed similar in performance and constructability 

Neither product delayed the schedule by requiring more time to install than the other. 

Although the Tenax product tended to deflect vertically more than the Tensar product as 
the first 12 inch lift was being built, as the grade came up during construction of 
second12 inch lift, both products seemed similar in performance.    
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Appendix A 
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Appendix B 
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Appendix C 
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Appendix D 
 
Form - 348 rev. 09/06

UTAH DEPARTMENT OF TRANSPORTATION
WEEKLY EMBANKMENT REPORT

Project Name: Tie Fork Rest Area Turn Lanes-Construct Turn Lanes Report No. 1

Project No: F-0006(107)185 Week Ending June 6, 2009

Pit or source Existing Material Material Type Granular Borrow

Material Type* Granular Borrow  over Geo Grid Change Order 

Item #

Test Date: 5/11/09 T99  T180 Optimum Soil Grade Ref. Corrected Corrected Field %Field %

Test Sta. % +3/4 % -3/4 D.D.lbs/f t³ Moisture Class. or Thick D.D.lbs/f t³ Moisture D.D. Moisture compact.

11+40 138 6.8 20' Rt. 128.6 9.6 93.2

13+20 138 6.8 25' Rt. 132.2 7.4 95.8

15+30 138 6.8 20' Rt. 132.1 9.1 95.7

16+15 138 6.8 25' Rt. 135.7 6 98.3

Avg. 95.8

Test Date:  5/12/09 T99  T180 Optimum Soil Grade Ref. Corrected Corrected Field %Field %

Test Sta. % +3/4 % -3/4 D.D.lbs/f t³ Moisture Class. or Thick D.D.lbs/f t³ Moisture D.D. Moisture compact.

18+25 138 6.8 130.6 6.1 94.6

18+32 138 6.8 133.8 7.9 97

18+37 138 6.8 131.8 7.8 95.5

Avg. 95.7

Test Date: 5/27/09 T99  T180 Optimum Soil Grade Ref. Corrected Corrected Field %Field %

Test Sta. % +3/4 % -3/4 D.D.lbs/f t³ Moisture Class. or Thick D.D.lbs/f t³ Moisture D.D. Moisture compact.

24+50 48.4 51.6 A-1-a 10' Rt.

Avg.

Test Date: 6/2/09 T99  T180 Optimum Soil Grade Ref. Corrected Corrected Field %Field %

Test Sta. % +3/4 % -3/4 D.D.lbs/f t³ Moisture Class. or Thick D.D.lbs/f t³ Moisture D.D. Moisture compact.

22+75 138 6.8 133.4 5.8 96.7

20+40 138 6.8 137.3 4.9 99.5

19+00 138 6.8 133.1 17.7 96.5

23+00 138 6.8 137.1 9.7 99.4

24+50 138 6.8 138.4 7.3 100

Avg.

Test Date: T99  T180 Optimum Soil Grade Ref. Corrected Corrected Field %Field %

Test Sta. % +3/4 % -3/4 D.D.lbs/f t³ Moisture Class. or Thick D.D.lbs/f t³ Moisture D.D. Moisture compact.

Avg.

Quantity Previously Reported: Quantity Reported this date: Total Quantity to Date:

Remarks: Change order for Granular Borrow  over Geo Grid to stabilize base.

Information on Density.  Proctor has no correction factor, Material Too Rocky For Density

Project Engineer Date:
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Appendix E 
 
David Simmons, UDOT Rotational Engineer: 

 "the Tensar and Tenax grids [were] nearly identical."  He also noticed that “the 
 Tenax grid seems to have less memory than the Tensar grid”.   

 

Kurtis Park, UDOT Engineering Technician IV: 

 “The material was too rocky to get a good reading.”  Readings, however, did 
 range between 93-94% after the excavator had passed over each lift multiple 
 times.  According to Kurtis, “Both manufacturers recommended compacting the 
 first two lifts by passing equipment over the top [as opposed to other 
 consolidation methods]”. 
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