
A new 613-foot-long, three-span structure is being built to replace an old bridge to 
widen US-30 in southeast Idaho. Foundations consist of drilled shafts socketed into 
basalt bedrock underlying the bridge at a relatively shallow depth.

The west approach was a steep-sided clay fill about 600-feet long and 45-feet high. 
Clearance requirements over the railroad, and the deep girders required to support 
the 320-foot-long center span of the bridge, required raising this embankment 
about 6 feet, in addition to widening it to the north.

Because of wetlands and right-of-way constraints, the base of the embankment 
could not be widened significantly. As a result, a tall wall was required to retain 
the widened fill. A complicating factor was the requirement to maintain traffic 
flow throughout the project. This required staged construction and meant that the 
existing embankment could not be removed.

THE PROBLEM 
Geotechnical explorations revealed that while the bedrock is relatively shallow 
at the location of the bridge, a deep buried river channel filled with soft soil 
underlies the west approach fill. The soft soil was not strong enough to support 
the required tall retaining wall without some type of special treatment or ground 
improvement. Several alternatives were considered to solve this problem, including 
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The geofoam fill partially completed, with the first half of the bridge 
under construction in the background. Benching of the existing 
embankment fill to key in the geofoam blocks can also be seen in this 
photo. The truss of the old bridge can be seen above and behind the 
new bridge.
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using lightweight fill consisting of expanded polystyrene (EPS), 
commonly known as geofoam. 

More familiar forms of EPS include Styrofoam® housing insulation, 
and the white foam used to make disposable beverage cups or 
packaging spacers. Geofoam is about 98-percent air filled voids 
and typically weighs between 1 to 2 pounds per cubic foot, or 
averaging about 90 times less than the weight of regular soil fill. 
It is formed into large blocks so that it may be readily stacked and 
is manufactured to have specific engineering properties. Geofoam 
used on this project was molded into blocks 4-feet square in cross 
section, and up to 24-feet long. 

A consideration relative to the use of geofoam for this project was 
the height of the required wall. The maximum height of geofoam 
used previously in the U.S. was about 30 feet. While higher fills had 
been used in other countries, there was a concern that proposing 
fills higher than 30 feet might be considered experimental, and 
could require special approval that would delay the project.

COMBINED FILL SOLUTION 
High costs and construction difficulties eliminated several of the 
alternatives considered. The obvious advantage of the geofoam 
is that it is light weight. The widened embankment could be 
constructed without adding significant load so that the soft 
underlying soil could support it.

The alternate selected for construction of the widened approach 
embankment included a small earthen embankment supporting 
an access road for approximately the lower 15 feet of the new fill, 
and geofoam fill for the upper 30 feet. A 4 ½-foot-thick soil layer 
including the pavement section, placed on top of the geofoam, 
completed the fill height. The geofoam portion of the new 

embankment is about 500-feet long and will contain about 22,000 
cubic yards of geofoam when complete.

Several features listed below were included in the design and 
construction of the geofoam fill. 

Settlement of the small earthen embankment had to be completed 
prior to beginning construction of the overlying geofoam fill to 
avoid inducing post-construction settlement. Instrumentation 
indicated that up to about 12 inches of settlement occurred under 
the new earthen fill before the geofoam was placed.

  The block fill was keyed directly into the existing embankment 
to tie the geofoam and soil together. A minimum thickness of 
soil was removed from the existing slope as part of the benching 
process to achieve a near “net zero” stress increase in the 
foundation soils after completion of settlement under the small 
earthen embankment. 

  Alternating layers of blocks were placed with their axes oriented 
perpendicular to those of the adjacent layers. This pattern 
helped tie the geofoam together, like stacking baled hay, and 
improved its internal stability.

  A 2-inch-thick shotcrete protective facing was applied directly 
to the exposed, vertical exterior faces of the geofoam fill. The 
thin shotcrete facing will further reduce the load compared 
to the separate heavy concrete wall that is sometimes used to 
protect the geofoam.

CONSTRUCTION TO DATE 
The northern half of the bridge and the widened portions of 
the geofoam fill have been completed, and construction on the 
other half is underway. The old bridge was taken out of service in 
November 2010, and traffic is now using the completed half of the 
bridge and the geofoam fill.

The owner of the project is the Idaho Department of 
Transportation. Design of the bridge and civil works of the project 
were performed by J-U-B ENGINEERS, Inc. of Boise, Idaho. Dr. 
John Horvath, Ph.D., P.E., of Manhattan College, provided special 
consultation relative to the use of geofoam.

GEOFOAM FILL SOLVES UNIQUE CHALLENGES (continued from cover)

The full height geofoam block fill in place with the pavement section being constructed over it.

MATHEW B. FIELDING, P.E.

Mathew B. Fielding, P.E., Terracon’s Boise office manager and 
geotechnical engineer, is experienced with shallow and deep 
foundations for sites with issues such as liquefaction, expansive soils, 
compressible soils, and high seismicity. 

CLAIRE A. WAITE, P.E.

Claire A. Waite, P.E., principal and senior consultant in Terracon’s Boise 
office, has more than 30 years of experience, including planning and 
performing field explorations, supervising laboratory investigations, 
performing engineering analyses and design, preparing/reviewing 
reports, and providing consultation during construction.



The 2,300-foot-long Hurricane Deck Bridge is a critical link in 
transportation at the Lake of the Ozarks, Mo. Built in 1934, the 
bridge has served the community well but is requiring higher 
levels of maintenance with each passing year. The Missouri 
Department of Transportation (MoDOT) is evaluating options for 
improvements to the bridge, which may range from rehabilitation of 
the existing structure to complete replacement. A critical element to 
MoDOT’s evaluation is how to maintain access to the communities 
that rely on the bridge for access to business and recreation. 

MoDOT selected Parsons Transportation Group Inc. (Parsons), 
and Terracon as part of their team, to provide design services for the 
rehabilitation options on this bridge in central Missouri. MoDOT 
chose Parsons for proposing an innovative alternative approach 
to the replacement option that involved the use of temporary pier 
widening and shifting the existing superstructure over. This method 
allowed traffic to be maintained on the existing bridge while the 
new bridge is constructed, resulting in significant cost savings.

Terracon performed the drilling and underwater diving inspection 
for this project. The current structure carries State Route 5 and 
consists of 463-foot steel deck truss spans supported on caissons 
in water up to 85 feet deep. Initially, the biggest challenge with 
drilling was locating the core holes such that they would penetrate 
through the bridge deck while missing a 1-foot-square deck grid, 
the longitudinal and transverse deck supports, and the substructure 
below the bridge deck, while still encountering the caisson located 
105 feet below the bridge deck. Calculations indicated that there 
was no more than a two-foot-square opening to accomplish this 
task. In addition to our review of existing plans, surveyors were 
utilized to make precise measurements to locate the targeted core-
hole openings. This was successfully accomplished and drilling 
commenced.

Plans did not indicate any steel was present near the center of 
the concrete caissons but core drilling indicated otherwise. The 
caisson cores encountered 3/8-inch vertical plate steel, I-beams, 
whalers, rebar, bolts, and corrugated sheet steel. The amount of 
steel encountered in two of the caisson cores, which were about 
65 feet in length, ranged from 66 inches to 72 inches. New 
drilling techniques were successfully developed on-site to handle 
the encountered steel. Steel was encountered so often, in order to 
complete seven boreholes through the caisson and extend them 40 
feet into bedrock, 14 attempts were made. 

To further complicate matters, the project site received 24 inches of 
snow in a single event. The push-boat for the barge platform that the 
divers were based on had to be used as an ice-breaker to break the 
2 inches of ice to allow the divers access to the bridge piers. With 
75 feet of casing exposed to the elements below the bridge deck 
and above the lake level, hot water had to be trucked from a local 
concrete plant in order to keep the drill rig pumps pumping and the 
drill-water circulating.

Terracon is one of the few companies in the country with 
professional engineering divers, in particular geotechnical divers, 
to do the underwater inspection. Terracon divers checked the pier 
to make sure it didn’t have distressed concrete, cracks, or anything 
that would affect the integrity of the structure.

With one of the largest geotechnical drilling fleets in the country, 
Terracon was able to bring drillers from Missouri, Iowa, and 
Kansas. The Terracon divers came from Ohio and Connecticut. 
With these resources, Terracon was able to successfully meet the 
schedule expectations and specific technical needs of the project.

Drilling and Underwater 
Inspection of the 
Hurricane Deck Bridge BY ERIC H. LIDHOLM, P.E.

ERIC H. LIDHOLM, P.E.

Eric H. Lidholm, P.E., senior principal and Terracon’s Columbia, Mo., 
office manager, was the project manager for the Hurricane Deck 
Bridge. Lidholm has more than 25 years of professional engineering 
and project management experience with a variety of specialty 
geotechnical studies and investigations.

Learn more about the Hurricane Deck Bridge by viewing the 
project video on Terracon’s YouTube channel,  
youtube.com/terraconconsultants, and let us know what you 
think by adding a comment. 
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Terracon continues to grow 
and strengthen our geographic 
presence through joining with 
highly-reputable companies. In 
April, Terracon acquired Nodarse 

& Associates, Inc., a firm providing environmental, geotechnical, 
construction materials engineering and testing, and threshold 
inspection services throughout Florida. 

Established in 1991 by Leila Jammal Nodarse, P.E., Nodarse offers 
specialized engineering services throughout Florida, working 
with thousands of private and public sector clients. Nodarse 
is headquartered in Winter Park and has additional offices in 
Gainesville, Jacksonville, Kissimmee, Lakeland, Miami, Ormond 
Beach, Tallahassee, Tampa, and West Palm Beach, Florida. With 
this significant expansion, Terracon now has 12 offices to serve 
clients in Florida. 

“Nodarse brings a leading market presence and unique capabilities,” 
said David Gaboury, P.E., president and CEO of Terracon. “With 
our combined offices, laboratories and equipment, Nodarse and 
Terracon can be valuable partners with our clients throughout the 
state and nationally.”

Nodarse & Associates, Inc. Joins Terracon
“For more than 20 years, we’ve worked to ensure our clients receive 
exceptional value through practical, innovative solutions and 
services that have resulted in hundreds of long-term relationships,” 
said Leila Jammal Nodarse, P.E., president and CEO of Nodarse.

Nodarse drillers core drilling in Jacksonville.

NODARSE’S NOTABLE PROJECTS INCLUDE:

  The Amway Center in Orlando

  Nemours Children’s Hospital in Orlando

  Signature Place in Tampa

  Miami Multimodal Center 

  I-10/I-95 Interchange in Jacksonville

Nodarse drillers performing core drilling in Jacksonville.

For more information about Nodarse and the joining of the two 

companies, please visit terraconandnodarse.com for a short video. 

Leila Jammal Nodarse, P.E., 
with Terracon’s Florida Division 
Assistant Manager, Bob Cords, P.E. Ph
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What’s Driving Innovation in  
Transportation? 

At the Design-Build Institute of 
America (DBIA) conference in 
Kansas City, Mo., March 28-30, 

Terracon set up a live video set with industry leaders discussing the 
latest in innovation in transportation. 

The speakers, which included leaders of several State Departments 
of Transportation, HNTB, Parsons, Granite, DBIA, and 
AASHTO, are some of the most knowledgeable experts in the 
transportation industry, all involved in the construction or 
engineering of highways, bridges, airports, and rail projects. 

Discussions included specific issues in the industry, innovative 
practices that are changing the way we do business, and how 
companies are adapting to meet the changing demands in 
transportation.

“Our intent was to create a forum for informative discussions about 
the transportation needs of the country and the opportunities and 
challenges we face,” said David Gaboury, P.E., Terracon president 
and CEO. “By sponsoring the Green Light Series, we hope to 
facilitate and become part of the conversation around continued 
transportation needs.”

Check out the interviews at terracon.com/greenlight or  
YouTube.com/terraconconsultants and join in the conversation. 
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Aquadrill, Inc. 

Aquaterra Engineering

ESA Energy Systems  
Associates, Inc.

Gallet & Associates, Inc.

Geotechnical Engineering Group

H.C. Nutting Company

High Plains Drilling

Midwest Testing Laboratory, Inc.

NTL Engineering & Geoscience

Nodarse & Associates, Inc.

Stafford Consulting Engineers

WPC, Inc.
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  Steve D. Wolford, P.G., CPSM, LEED AP, principal and senior national account manager, of the 
Houston office, passed away unexpectedly May 14 of an apparent heart attack. He was a great 
ambassador for Terracon, and was very active in numerous professional associations. With the company 
for more than 17 years, he was a tireless promoter of Terracon’s services. Steve was also a great family 
man, married to his wife for almost 40 years and with two children. He will be greatly missed by his 
family, friends, co-workers, and the many clients he developed over the years. 

 Engineering News-Record (ENR) ranked Terracon #38 on its 2011 Top 500 Design Firms list, jumping 
three spots from #41 in 2010, showing Terracon’s consistent performance above industry average. In 
addition to the Top Design Firm category, ENR ranked Terracon as the 18th largest design firm in the 
Top 20 General Building (commercial) market, 18th in the list of Top 20 Telecommunications design 
firms, and 21st in the list of Top 100 ‘Pure’ designers. ENR annually surveys the construction industry 
to determine the 500 largest U.S.-based engineering, architectural and environmental design firms. The 
rankings are based on design-specific revenue generated by each company.

 Terracon’s president and CEO David Gaboury, P.E., will serve as president of ASFE/The Geoprofessional 
Business Association for 2011-2012. ASFE is a not-for-profit association of geoprofessional firms that 
employ 150,000 individuals worldwide. Gaboury is a licensed professional engineer with more than 
30 years of experience in environmental, geo-environmental, and water resources engineering. He is 
a graduate of the Harvard Business School, Advanced Management Program, and received a master’s 
degree in civil engineering from the Massachusetts Institute of Technology.

 Check out the new features of Terracon.com and see how we’re impacting the communities we’re in! 
We’ve made it easy to get the latest Terracon and industry news with one click by signing up for our 
regional and national RSS feeds.
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