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PDH: How to Design a Culvert Reline Project 
May/June 2018, Informed Infrastructure

Hugh,
One vital question is missing from “Step 1: Assessment 

of the Existing Culvert.” The first question should be, “Is the 
existing culvert an impediment to migrating species of fish 

(a fish barrier)?” If the answer is “yes,” then 
forget about a culvert reline and focus on culvert 
replacement. In the Pacific Northwest, we are 
mandated by the courts to replace all fish barri-
ers. The engineers who optimized culvert designs 
based upon hydraulics have created a budgetary 
and logistic problem for today’s planners and 
engineers. The current philosophy for determin-
ing culvert size is to add 2 feet to the bank full 
width of the stream. All new culverts are partially 
filled with “streambed gravel” and often have 
raised areas on the sides for “critter crossings.” It 

is not unusual to replace a 3-foot culvert with a 12-foot or even 
larger culvert. 

Darrell E. Ash, P.E./S.E. 
Snohomish County Bridge Engineer

Darrell,
Thank you for your response. You have brought up an 

excellent point, and I wanted to take a moment to respond. The 
intention of this article was to determine the best approach 

to design for a reline project, assuming the reline was a viable 
option from the onset. Asking the fish-barrier question is 
certainly an appropriate first step prior to any discussion on 
the design process for reline. This, along with a host of other 
project-, permitting- and timing-related questions, should be 
asked. For example, if a roadway is scheduled to be widened 
within the remaining expected service life, then a do-nothing 
approach might be valid. Again, thank you for your comments! 
It is certainly insightful to gain the perspective of the reader to 
provide better clarity in future editorial pieces.

Hugh B. Mickel, P.E. 
Reline Director
Contech Engineered Solutions

A+ Infrastructure Begins Below the Surface
January/February 2018, Informed Infrastructure

Dear Informed 
Infrastructure,

It seems like an appro-
priate time to share a fresh 
perspective on how we 
can lift America’s trans-
portation infrastructure 
from D- grade to A+ levels 
as quickly as possible. 
While we look forward to 
the resolution of political JANUARY/FEBRUARY 2018 © 2018 V1 Media, www.informedinfrastructure.com46

merican roads received a D grade 
in the 2013 Infrastructure 

Report Card issued by the 
American Society of Civil Engineers 
(ASCE). When ASCE released a fresh 
version of the study in 2017, America’s 
roads fared no better: another D grade. 
Short of a “magical genie” granting the 
wish of an unlimited transportation 

infrastructure budget, what can be done 
to lift our roads from D-grade to A+ 
infrastructure?

A driver’s experience of a road is 
largely determined by its smoothness. 
Beyond being a predictor of driving 
pleasure, road smoothness also is linked 
to road safety, service life, sustainability 
and savings. If there were just one lever 

A+ INFRASTRUCTURE
Begins Below the Surface

BY  B R A N D E N  R E A L L ,  P. E . ,  M .  A S C E
During summer 2008, the 
Wyoming Department of 
Transportation (WYDOT) funded 
construction of a seven-mile 
segment of the northbound lanes 
of Interstate 25, extending from the 
Colorado state line to Cheyenne in 
southeast Wyoming. The soft, aged 
soils beneath the road segment on 
this project were stabilized with 
geogrid, providing a construction 
platform so strong that the WYDOT 
eliminated the requirement for 
a spreader to be used on the 
concrete surface, which saved time 
and money. The resulting pavement 
surface was so smooth that the 
contractor, Interstate Highway 
Construction Inc. (IHC), qualified 
for an incentive bonus.
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to pull to improve America’s road qual-
ity, smoothness is it.   

The Federal Highway 
Administration (FHWA) assesses 
America’s road quality primarily by 
measuring smoothness or, rather, 
its antonym: roughness. The FHWA 
especially relies on the International 
Roughness Index (IRI) as the scale 
used to evaluate pavement condi-
tions. Along with the 50 states, they 
regularly measure and record the 
roughness/smoothness of the country’s 
roads. Smoothness is an important-
enough measure of road quality that 
contractors are increasingly incented 
by bonus/penalty payments for new 
road construction based on the pave-
ment’s IRI score.

The Highway Performance 
Monitoring System collects data on 
pavement ride quality on federal-aid 

highways. Between 2002 and 2012, the 
percentage of federal-aid highway mile-
age classified as acceptable decreased 
from 87.4 percent to 80.3 percent. The 
national transportation research group 
TRIP reported in 2015 that “more than 
one-quarter (28 percent) of the nation’s 
major urban roads—interstates, free-
ways and other arterial routes—have 
pavements that are in substandard 
condition and provide an unacceptably 
rough ride to motorists.”  

Focus Below
 Road smoothness is, by its nature, 

experienced through contact with 
a pavement’s surface. However, 
TRIP’s 2015 report, “Bumpy Roads 
Ahead: America’s Roughest Rides 
and Strategies to Make Our Roads 
Smoother,” noted that to ensure 
smoother roads longer, focus first below 

the surface. According to the TRIP 
report, “A solid, stable and consistent 
foundation below the surface of a road 
or highway is critical in maintaining a 
smooth driving surface. When con-
structing or reconstructing a roadway, 
it is critical that the pavement’s base 
course be adequate to support the 
roadway surface on which cars and 
trucks will be driving. If a roadway’s 
foundation is deficient, it will likely 
negatively impact pavement smooth-
ness and increase the rate of pavement 
deterioration.” 

To build smoothness into paved roads 
and highways from the beginning, it’s 
best to ensure that what’s beneath the 
pavement is stiff, stable and sustain-
able, according to Dr. Jorge Zornberg, 
professor and W.J. Murray Jr. Fellow in 
Engineering at The University of Texas-
Austin. Zornberg conducts  research 

One year earlier, WYDOT (using the 
same road contractor) completed 
the southbound lanes (only 
northbound pictured) along the 
same segment of Interstate 25. 
At that time, however, they didn’t 
place geogrid under the road. 
Nearly 10 years after these projects 
were completed, the northbound, 
geogrid-reinforced segment is 
30-percent smoother than the 
non-geogrid southbound segment. 
In addition, the northbound 
segment’s IRI rating has improved 
(by 19.5 percent), while the 
southbound segment’s rating has 
declined (by 4.5 percent). Project 
engineers believe this could be 
because mechanically stabilized 
bases become stiffer over time.

BY HUGH B. MICKEL, P.E., AND MITCHELL T. HARDERT, P.E.
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debates on transportation infrastructure 
funding, U.S. highways are still over-
loaded with traffic that wastes time and 
fuel, slows commerce, and limits eco-
nomic growth. Whatever your politics, 
two things are certain: road construction 
can’t wait, and we must learn to do more 
with what we have right now. The keys 
are increased focus on efficiency; the 
application of existing, proven innova-
tions; and optimizing decisions for total, 
lifetime cost of ownership. 

The global strategic consultancy 
McKinsey & Company provided this 
advice repeatedly in recent years, urging 
the infrastructure industry to embrace 
efficiency and innovation. “McKinsey 
studies have shown that delivering 
infrastructure more efficiently can 
reduce its whole cost by 15 percent,” 
the firm stated in a July 2015 article, 
“Megaprojects: The good, the bad, and 
the better.” The article continued, “All 
told, efficiency gains in approval, engi-
neering, procurement, and construction 
can generate savings of as much as 25 
percent on new projects, without com-
promising the quality of outcomes.” 

Years later, though, we have yet 
to take advantage of these opportuni-
ties. McKinsey’s February 2017 report, 
“Reinventing construction through a 
productivity revolution,” stated, “The 
industry has an intractable productivity 
problem” and “If construction-sector 
productivity were to catch up with that 
of the total economy—and it can—this 
would boost the sector’s value added by 
an estimated $1.6 trillion … One-third of 
the opportunity is in the United States.”

Some forward-looking DOTs and 
contractors have seen the short- and 
long-term advantages of using Geogrids 
to build roads. However, most remain 
slow to adopt proven advances that 
can boost productivity and improve 
efficiency. For example, independent 
research consistently demonstrates that 
the adoption of simple but powerful 
technologies meaningfully reduces the 
cost of materials used in construct-
ing highways, while speeding time to 
completion and extending service life. 
Still, construction industry research 
firm FMI estimated that just 3 percent 
of all U.S. road mileage built or repaired 

in 2017 incorporated Geogrids, although 
the technology has been affordably 
available for decades.

Rather than wait for the infrastruc-
ture express to pull up and whisk us to 
a better place faster, our journey to A+ 
infrastructure must begin now with 
greater highway construction innova-
tion and efficiency. We stand ready 
to join forces with any DOT or road/
highway contractor who has not already 
adopted a full range of efficiency-driving 
innovations—like those that have arisen 
from ongoing geosynthetics research—
to do more with what we have and 
improve our country’s infrastructure 
immediately, regardless of the actions of 
our political institutions.

If we are to remain competitive; 
if our travelers are to remain safe; if 
commerce is to continue unimpeded; 
and if we don’t intend to simply kick 
the crumbling infrastructure can down 
the road to future generations, now is 
the time.

 Sincerely,
Mike Lawrence
CEO, Tensar Corporation

1819 Clarkson Road  |  Chesterfield, MO
800.325.4467
BullMooseTube.com
sales@BullMooseIndustries.com

Finally, there's a solid, economical substitute for galvanized steel: 
Weathering Grade steel tube from Bull Moose.

Compared to COR-TEN® and other ASTM A847 options, our Weathering 
Grade steel delivers equivalent performance for heavy-weather 
environments at a much lower cost.

OOver time, the surface of this material develops a stable, light-brown patina 
that protects from corrosion—and eliminates the need for costly 
(and environmentally harmful) painting/re-painting.

• Upfront savings on price
• Lifetime savings on maintenance
• 50000 strength

That’s Weathering Grade from Bull Moose. Call us to discuss your project.


