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Transportation Asset Management

Bridge Inspection Program (BIP) 

The Bridge Inspection Program is responsible for the safety inspection and 
structural rating of structures owned by the National Park Service and various 
other Federal agencies in accordance with the National Bridge Inspection 
Standards (NBIS).
A total of 1,044 NBI structures were inspected and 1,163 inspection reports 
were completed in the past year. In addition, approximately 600 load 
ratings and 58 scour evaluations were performed. The Bridge Inspection 
Program also finalized preparations for the inspection of highway tunnels in 
accordance with the new National Tunnel Inspection Standards (NTIS).
During this years’ inspection cycle in the Western states, the team was 
assisted by bridge engineers from several local Federal-aid offices. 

Big Thompson River Bridge — Rocky Mountain National Park, ColoradoGardner River Bridge — Yellowstone National Park, Wyoming

BIP Team coordinates 
last minute details in 
preparation for fracture 
critical inspection of the 
Gardner River Bridge

Traffic control during inspections is not 
always effective with the locals! —
image captured from inside the “Snooper” 
inspection vehicle — Yellowstone River 
Bridge, Wyoming

View of the valley below
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Many Glacier Road, Glacier National Park, Montana 
Remote Geotechnical Monitoring — Landslide Instrumentation

Many Glacier Road provides access into the east side of Glacier National Park 
and most of the road follows the shoreline of Sherburne Reservoir. The road 
crosses a landslide complex that has damaged nearly three miles of the road. 
Geotechnical investigation and monitoring at the site showing the worst 
damage is in process to determine cause and to design mitigation. 
The road is typically closed four to five months through the winter. Therefore 
it was necessary to deploy instrumentation that would not require a 
technician to travel to the site for readings. The instrumentation that was 
selected to monitor the landslide included five ShapeAccelArrays to monitor 
ground movement, 10 vibrating wire piezometers to monitor groundwater 
levels, and a rain gauge to collect precipitation data. Data from all of the 
instruments is collected two times per day using an automated, on-site 
data collection system. Power and phone service are not available at the site 
so solar panels and satellite communications are used for power and data 
transmission, respectively. The data is sent to a server and can be viewed via 
web by the project geotechnical engineers at Western Federal Lands. The 
website also provides the reservoir level data from the adjacent reservoir as 
obtained from the BOR website. The site has been monitored for over one 
year now and the nearly continuous data has allowed geotechnical engineers 
to draw conclusions about the relationships between landslide movement, 
precipitation, and the reservoir level.

FHWA Administrator Greg Nadeau and Western Federal Lands Division Director Sandra Otto 
visit the base station in a large landslide area within Glacier National Park

Sullivan Bridge, Valley Forge National Historical Park, Pennsylvania

The new Sullivan Bridge over the Schuylkill River within Valley Forge 
National Historic Park forms a critical link in the Circuit Trails, a vast 
regional trail network composed of hundreds of miles of interconnected 
trails. Prior to the completion of these two bridges, bicyclists and pedestrians 
had to use a narrow (4 foot) boardwalk path alongside the Pennsylvania Route 
422 Bridge. 
Federal Lands contributed to this project by leading the Value Analysis and 
providing support on design, resulting in the new four span bicycle and 
pedestrian trail bridge spanning Schuylkill River. 
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Cuyahoga Valley National Park, Fitzwater Maintenance Facility, Ohio
Geotechnical Engineering Study

The NPS, in partnership with Cuyahoga Valley Scenic Railroad (CVSR), 
provides excursion passenger rail service at Cuyahoga Valley National Park. 
The NPS expressed concerns regarding a recurring settlement problem 
on the main track at Switch 2 located immediately south of the Fitzwater 
Maintenance Facility. Switch 2 is located where the river sharply meanders 
to the west, the distance between Switch 2 and the river bank on the east is 
only approximately 25 feet. This site is very susceptible to settlement and has 
exhibited ground movement over the last 15 years, requiring frequent repair 
and maintenance. 
The NPS is currently proposing a site development plan to accommodate the 
growth and development of CVSR for the next 20 years and thus requested 
FLH to perform an engineering study and recommend landslide mitigation 
measures, if needed. In July, FLH drilled one soil boring, performed 
laboratory analysis, and installed an inclinometer to track ground movement 
that will be monitored on a bi-monthly basis. The site is particularly 
challenging with the movement of trains and their associated vibrations as 
well as the proximity of Cuyahoga River.

FLH Drill Crew installing slope inclinometer to monitor ground movement

Asphalt Rubber Chip Seal Application and Use On Federal Lands Projects 
Asphalt rubber chip seals are a hot applied chip seal utilizing an asphalt 
binder blended with recycled tire rubber. The blended asphalt binder 
provides a durable, flexible product that is less susceptible to brittleness 
at lower temperatures. Asphalt rubber chipseals can be applied at lower 
temperatures than a conventional chipseal. This provides a larger temperature 
range to be able to construct surface preservation techniques in areas that 
have cooler, moister climates.

FLH Materials staff worked to establish a specification for utilizing the 
asphalt rubber chip seal on Federal Lands Highway construction projects and 
performed a pilot project on Cispus Road in Lewis County, Washington.
This process provides yet another opportunity to recycle and reuse rubber 
tires, reducing the quantity going into landfills. The pilot project will be 
monitored over time to evaluate durability and practicality for future projects.

Chip Seal Application — Cispus 
Road, Gifford Pinchot National 
Forest, Washington
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FLH Geotechnical engineers employ the use of Ground Penetrating Radar to evaluate 
subsurface conditions and identify areas prone to soil loss in order to minimize future sinkhole 
formation along the Parkway

George Washington Memorial Parkway, Arlington County, Virginia
Emergency Sinkhole Repair

On August 9, 2016, NPS reported the presence of a 4x3 foot wide, 6 foot 
deep sinkhole near Spout Run, a very busy commuter stretch on the Parkway. 
Federal Lands responded with a geotechnical engineer to the site within a few 
hours to meet with the NPS maintenance crew and evaluate site conditions 
to propose the quickest most economical solution. The maintenance crew, 
under the direction of the geotechnical engineer, completed the sinkhole 
repair the following day. The repair consisted of cutting around the area, 
removing material and backfilling with a combination of fabric and stone, 
and placing asphalt. The entire repair process was performed by the park 
maintenance crew with their own equipment, within one day, minimizing 
disturbance to traffic.

Cape Canaveral National Seashore, Florida
Pavement Preservation Program 

The NPS Southeast Region is implementing a Pavement Preservation 
program in the FLTP. There is an increased emphasis on preventive 
maintenance in the NPS and this project is part of it. The Canaveral National 
Seashore is located on a barrier island on the east coast of Florida in Brevard 
County. The park was established to preserve nearly 58,000 acres of ocean, 
beach, dune, hammock, lagoon, salt marsh, and pine flatland habitats. Roads 
and parking areas included in this project have been selected based on their 
recommended treatments from the Pavement Management System and their 
assessments during field reviews. The purpose of this project is to place a 
preservation treatment on all paved road and parking areas in the park on an 
8-10 year cycle. 
The project consists of the resurfacing of approximately 18 miles of roadway 
within the Canaveral National Seashore. The work includes crack cleaning 
and sealing, placing seal coat surface treatment, asphalt pavement overlay and 
patching on paved roads and parking areas, and other miscellaneous work. A 
3.75 inch thin lift asphalt concrete pavement (4.75 mm mix) was placed over 
a chip seal to mitigate reflective cracking. The chip seal crack relief layer is a 
relatively new technique to help expand the number of candidate projects for 
preservation treatments with minor cracking and extend pavement life.
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Extending the Life-Cycle of Defense Access Roads

The mission of the Defense Access Road (DAR) Program requires safe and 
reliable access to the launch facilities 24 hours a day, 7 days a week, and 365 
days a year. This requires a coordinated effort between the US Air Force, FLH, 
and the associated County Maintenance entities.
Traffic volume and speed, environmental factors, and lack of appropriate 
maintenance cause aggregate surfaced access roads to degrade over time. 
The operating assumption has been that one half-inch or more of aggregate 
is lost each year, leading to a  4 inch aggregate surfacing layer lasting 
approximately 6 to 8 years. The DAR Program has dealt with this loss of 
aggregate for the past few decades by simply replacing the aggregate on 
the road when it is depleted. Reducing the rate of the aggregate depletion 
will increase the life-cycle of the access roads and therefore decrease future 
reconstruction and maintenance costs. 
Using calcium chloride as a stabilization agent is one method to increase 
the life-cycle of aggregate surfaced roads. Calcium chloride draws moisture 
into the aggregate layer. This keeps the aggregate at a moisture content that 
allows the fine portion of the aggregate to stay in the layer acting as a binding 
agent, rather than turn into dust and be lost. Keeping the fines in the layer 
significantly reduces the amount of aggregate loss sustained. 
To deploy this technology, specifications were developed to address the 
properties of the imported aggregate, calcium chloride application rate, 
mixing processes and construction requirements. The major factor in the 
construction is to closely monitor the amount of moisture in the aggregate 
to ensure that the completed product does not exceed the optimum 
moisture limit. Since calcium chloride has an affinity for moisture, including 
atmospheric moisture, construction requirements established appropriate 
weather limitations to provide a quality finished product. 
As part of the on-going evaluation, the FLH Western Division has also been 
developing a test method to determine the amount of calcium chloride in 
stabilized aggregate. The concentration of calcium chloride in a stabilized 
road surface will decrease over time due to the effects of weather and traffic. 
For roads that have been previously treated, the test method will determine 
the amount of stabilizing agent remaining which in turn will provide the 
additional amount for resurfacing and reshaping.
Through monitoring the performance of the aggregate roads, the benefits of 
this road stabilization technique can be determined. The first reviews of roads 
that have been treated have shown marked performance improvements. In 
the latest road reviews for the development of the 2017 construction project, 
roads treated in 2011 are showing reduced aggregate loss and improved 
driving surfaces compared to untreated roads. The amount of additional 
aggregate needed to recondition these roads has been reduced by 50%. 
The on-going monitoring will be the key to determine the appropriate rate 

of treatment and the expected life. Experience has shown that too much 
stabilizing agent causes the road surface to be unstable, resulting in a muddy 
rutted road. Using too little results in increased costs without a significant 
improvement in the road performance. As data and construction information 
is gathered and reviewed, we will continue to refine the specification 
to determine the optimum combination of materials and construction 
techniques to provide the highest benefit to our partners.

Untreated road constructed 
in 2012 Note: raveling, loose 
surface condition, aggregate 
loss

Treated road constructed in 
2010 Note:  tight surface, 
reduced aggregate loss

Calcium chloride distributor
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Design Visualizations — Concrete Segmental Bridge Alternatives for Blue Ridge Parkway structure over Interstate 26

The FLH Eastern Division has prepared many design visualizations for preliminary conceptual designs on several projects to provide a better graphical 
representation of design alternatives to our partners and the public. This is both obviously useful as design progresses but also has become a notable tool for 
providing the public with project details and outcome during the environmental process. Design visualization aids decision making and helps identify potential 
issues before the project reaches the construction stage. FLH has used design visualization on a wide range of projects from comparing alternatives for the 
rehabilitation of the Arlington Memorial Bridge at George Washington Memorial Parkway in Washington, D.C. to providing the graphical alignment of a 
proposed beach access road at Chincoteague National Wildlife Refuge in Maryland. It is currently being used to design concrete segmental bridge alternatives 
for a proposed Blue Ridge Parkway structure over I-26 in North Carolina. 

Design Visualizations provide static views of Concrete Segmental Bridge Alternatives for a Blue Ridge Parkway Bridge over I-26, North Carolina  
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Bridge Conceptualization using Immersive Reality Software — Buford Dam Road Feasibility Study for the U.S. Army Corps of Engineers

We used the latest immersive reality software to visualize a possible new bridge for one of the preliminary/conceptual alternatives on the Buford Dam Road 
Feasibility Study for the USACE. 
Using “immersive reality software” enables us to use US Geological Survey terrain and imagery to quickly “place” locations for road and bridge alternatives. 
It is helpful because we are able to gauge the impacts of a proposed alignment and adjust it in real-time to mitigate problems and related complications for 
the placement of a project. While not a finalized design, the “immersive reality software” is a useful tool for quickly determining the feasibility of a project, 
obtaining a basic scoping-level estimate for the design, and producing visualizations of the conceptual roadway. 

Bridge concept visualized using immersive reality software as part of the Feasibility Study for the USACE — Buford Dam Road, Georgia
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