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PROFESSOR Q&A with 
Danny Xiao
This issue, Precast Solutions speaks with 
Danny Xiao, a professor at the University of 
Wisconsin-Platteville. Xiao is in his fourth 
year at UW-Platteville, where he teaches 
construction materials- and transportation-
related courses such as pavement design 
and transportation engineering, as well as 
introductory engineering courses.

Q: How did you learn about precast 
concrete, and why did you start including it 
in your curriculum?

A: I have been learning about precast concrete since I was an 
undergraduate. I personally believe precast is the solution to help 
concrete “gain time” during construction. For example, precast 
concrete can greatly reduce the closure time during highway 
repair; hence, reduce the safety concerns for both the workers and 
the traveling public. Because of this importance, it is worth the 
time to discuss precast concrete in my class.

Q: How do you integrate precast concrete 
into your curriculum?

A: In my construction materials class, we compare the difference 
between cast-in-place and precast concrete (e.g. slump and curing 
methods) in class. We are also fortunate to have industry partners 
who offer us field trips to precast plants and ready-mix plants 
so students can visit both types firsthand. In my transportation 

engineering class, we discuss precast concrete as an important 
tool for transportation engineers to reduce construction time 
(e.g. accelerated bridge construction and precast concrete paving 
slabs).

Q: How do you work with local precasters 
and suppliers? Do you go on plant tours, 
use guest lectures or seek out internship 
opportunities?

A: We are grateful for the support from County Materials 
Corporation, which has offered us field trips to their precast 
plants in Janesville and Madison. Students love the visits. Seeing 
a full-size, 150-foot-long prestressed girder and the automatic 
precast process was really exciting and inspiring. We will continue 
the field trip every semester in the future. Last year, we also 
invited Claude Goguen from NPCA to give us a guest lecture on 
precast concrete. We plan to invite more guest lecturers from 
the industry in the future. I don’t know of any student who has 
interned in the precast concrete industry yet, but I am very 
supportive in recommending students for such opportunities.
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Q: Why is it important to expose students 
to construction materials such as precast 
concrete?

A: Students should learn precast concrete for two main reasons. 
First, precast concrete is a tool to reduce construction time. 
Second, precast concrete, fabricated in a controlled environment, 
can achieve better engineering properties than cast-in-place 
concrete.

Q: What do you think your students take 
away from the information you teach about 
precast concrete?

A: My goal is to let students be exposed to the concept of precast 
concrete, its advantages and challenges, successful examples, and 
when and where to use it. Precast concrete is a useful tool in a 
civil engineer’s toolbox; we teach them how to use the tool.

Q: What is the benefit of having an industry 
representative such as NPCA come present 
during your courses?

A: Seeing is believing. I don’t want to, but I have to admit that an 
industry representative teaches more effectively than I do because 
students respect his or her years of experience. Students love to 
hear about project examples with vivid pictures and videos. In 
addition, students often learn more from the speaker’s career path 
– how she or he grows from a student to an expert in the industry. 
We will continue to invite more guest speakers to our classroom.

Students at the University of Wisconsin-Platteville visit the plant of County Materials with professor Danny Xiao, who integrates precast concrete into his 
curriculum.
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Seattle’s Wonderwall
The new Elliott Bay Seawall in Seattle includes ecological features to make the area a 
habitat for marine wildlife while also protecting the city’s infrastructure and utilities.
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Seattle’s Wonderwall
Seattle’s new Elliott Bay Seawall promises to 
be a big win for the city for years to come.

By Shari Held
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If you’re like most people visiting Seattle, you’ll head to the 
waterfront. After all, what’s a trip to the Emerald City without 

experiencing Pike Place Market, the Great Wheel and the other 
tourist attractions?
 What all those people walking along the waterfront 
probably don’t realize is they are on top of one of the nation’s 
most sophisticated and innovative, as well as award-winning, 
infrastructure systems: Seattle’s new Elliott Bay Seawall. And 
precast concrete played a big part in its construction.

THE ORIGINAL SEAWALL
 The original, two-mile seawall, built between 1916 and 1934, 
consisted of 20,000 old-growth timber piles. The seawall’s 
construction and subsequent thriving waterfront helped put 
Seattle on the map, enabling the city to become the major supply 
depot for Alaska and also setting its deep-water seaport ahead of 
its competition. Unfortunately, it nearly obliterated the marine life 
habitat along the shore.
 By the 2000s, the seawall had exceeded its expected service 
life and was deteriorating from old age, the appetite of a marine 
creature called a gribble and the harsh marine environment. Still, 

the seawall protected the city’s infrastructure and utilities. But 
when the 6.8 magnitude Nisqually earthquake hit Seattle in 2001, 
it caused devastating damage to the city’s waterfront.
 Seattle needed a new seawall to protect its waterfront 
infrastructure and utilities from earthquakes. And while they were 
building it, the city wanted to encourage the return of marine life 
and its once-flourishing salmon corridor.
 The scope of the project, which began in 2013, was large. The 
main part involved replacing 3,500 feet of the original two-mile 
structure. Besides the seawall, the plan included ecological 
features, a habitat beach, a restored roadway and a promenade for 
a total project cost of nearly $400 million.

AN IDEAL PROJECT FOR PRECAST
 Logistically, using precast concrete materials helped improve 
working conditions in the cramped environment of downtown 
Seattle’s waterfront. Environmentally, precast eliminated the 
sensitive issue of pumping fresh concrete so close to the water. 
Structurally, precast worked hand-in-hand with the city’s goal of 
simultaneously improving the soil around the waterfront. Using 
precast also minimized disruption to adjacent businesses and 
popular tourist attractions.

Precast concrete was used extensively for the project thanks to its minimal environmental impact and decreased disruption to local businesses.
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 “It was a lot of dollars,” said Jessica Murphy, with the City 
of Seattle Department of Transportation, who served as project 
manager for the seawall project. “Precast was a very early value-
engineering proposal that we latched on to quickly.”
 Precast also exceeded the city’s 75-year design-life 
requirement.
 “You get very good quality and control and lifespan from 
precast, and that was one of the things the city was very 
concerned about,” said Steve Hiester, P.E., Oldcastle Infrastructure 
project manager for the Elliott Bay Seawall. “They don’t want to 
redo this again anytime soon.”

FABRICATING FOR PERFORMANCE
 The joint venture team of Mortenson/Manson, the main 
contractor, selected Oldcastle Infrastructure in Auburn, Wash., 
to produce the seawall’s structural precast components – 385 
Z-shaped superstructure elements, 391 face panels and 434 
habitat shelves. Oldcastle used a concrete mix appropriate for 
marine conditions with a minimum compressive strength of 6,000 
psi to manufacture the precast components. The precast concrete 
was fortified with fly ash and slag and reinforced with epoxy-
coated rebar to increase its durability and lifespan.
 “It was a complicated mix design,” Hiester said. “The 
performance requirements were pretty stringent. The city was 
concerned about chloride content, shrinkage and permeability.”
 The massive, 20-ton precast Z-segments are designed to 

support the seawall’s cantilevered precast sidewalk, serving 
as the backbone of the seawall structure. Workers poured two 
Z-segments per day.
 Each segment is reinforced with 4,000 pounds of rebar and 
checks in at 8-feet wide by 9-feet tall. Oldcastle mainly used 
custom steel forms, although particleboard, which was changed 
out every day, was used in areas where a rough texture was 
desired.
 The face panels were 8-feet wide and 15 inches thick and 
ranged from 8 to 20-feet tall. Height variances were dictated by 
the different ground elevations at the bottom of the bay. Oldcastle 
poured three face panels per day.
 The large amount of variation within each element was 
also challenging. Among the Z-segments there were 39 unique 
configurations, 165 for the face panels and 15 panels for the habitat 
shelves. In addition, the face panels came in three surface finish 
patterns – a cobblestone, marine-life texture featuring barnacles 
and starfish and panels with the tide levels (high, mid, low) 
marked on them.
 “It wasn’t just producing the same thing over again,” Hiester 
said. “There were a lot of form changes, and a lot of formliner 
changes. And since they were for downtown Seattle, there were 
a lot of utilities that had to go through the face panels, and, to a 
certain extent, the Z-segments.
 “Keeping track of all that was one of the bigger challenges.”
 It took Oldcastle just over 18 months to produce all the 

Workers install Z-shaped precast concrete panels that create the seawall’s cantilevered precast sidewalk.
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elements. Mortenson/Manson installed the precast in phases so 
Oldcastle kept the structures in the plant yard and shipped them 
to the job site as needed using flatbed trucks and lowboys.

LAYING THE GROUNDWORK
 In 2013, prior to Oldcastle fabricating the structural 
precast elements, the Seattle waterfront was being readied to 
accommodate the new seawall.
 “A big part of the project was ISM – improved soil mass,” said 
the project manager with Mortenson/Manson. “This is technology 
that’s been used before, but you don’t see it a lot. It wasn’t 
contemplated originally going into the project.”
 Jet grouting, a process where grout is injected into holes 
drilled into the ground, was used to stabilize the ground and 
create a solid barrier that would withstand seismic events and 
keep water away from the project. As an added bonus, using this 

process meant workers could solidify the existing, deteriorating 
timbers so there was no need to remove and dispose of them.
 It was one of the largest jet-grouting projects ever completed 
globally, requiring 5,750 jet-grout columns, measuring 3-to-6 feet 
in diameter, and placed at depths of 40-to-90 feet.

PUTTING IT TOGETHER
 To ensure there weren’t any unwanted surprises or delays 
during installation, Mortenson/Manson adopted a “practice 
before you play” approach, simulating the installation process to 
better understand the concrete mix properties and how to handle 
the material. This learning experience prior to installation at the 
job site cut down on installation time.
 “We did a ton of planning and mock-ups,” the Mortenson 
project manager said. “We were fortunate, and it all worked out as 
we had hoped.”

Some of the precast concrete panels included markings to show tide levels in the area.
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 First, the cast-in-place support slab was poured. Then, the 
Z-segments were placed using a large crawler crane or a rough 
terrain crane, depending on the location of the segments. Concrete 
was then poured around them to form a closure wall to connect 
them. This innovative installation technique also helped the 
installation proceed quickly.
 Prior to installation, stainless steel threaded rods were inserted 
into the face panels to support the habitat shelves, which weighed 
up to 2,685 pounds each. The shelves were then lowered into 
place using a crane, bolted to the panels and grouted in place. Last 
of all, the face panels were installed.
 It took Mortenson/Manson about two years to complete the 
installation of the precast structural elements.
 “Once we got going we could set each piece in essentially a 
matter of minutes,” the Mortenson project manager said. “But it 
wasn’t continuous.”
 It wasn’t as easy as it sounds. For one thing, the precast 
concrete elements had tight, 1/8-inch tolerances.
 “We had to set 37,000-pound precast elements that close 
for essentially three-quarters of a mile,” the Mortenson project 
manager said. “That was certainly a challenge.”

DESIGNING FOR SUSTAINABILITY
 Constructing a new seawall gave Seattle an opportunity to 
improve its habitat for migrating salmon. Migrating young salmon 
prefer a sunny path within a few meters of land. But seawalls, 
piers and docks create shady, murky areas that newly hatched 
salmon try to avoid, putting them at risk. Additionally, the old 
seawall did not provide an ideal habitat for the salmons’ food 
source.
 The design of the new seawall solved both problems. The 
patterned precast face panels create an attractive environment for 
the marine life that young salmon like to eat, and the cantilevered 
precast sidewalk panels feature light-penetrating panels that 
help guide the salmon along the waterfront as they journey to the 
Salish Sea and beyond.

CELEBRATING SUCCESS
 The Elliott Bay Seawall project was challenging in many ways. 
It had an aggressive schedule, exacting production and installation 
tolerances and tough working conditions. Despite that, it garnered 
awards for categories from design to sustainability, including 
the 2017 Project of the Year (Disaster/Emergency Construction/
Repair Category) from the American Public Works Association 
Washington Chapter.
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A texture was added to the precast concrete panels to create an 
attractive environment for marine life.
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 “There was very good collaboration 
among all parties involved – the owners, 
the architects and engineers – to make this 
project go smoothly,” Hiester said. “And 
that’s what it really takes. Collaboration 
makes all the difference in the world.”
 The high-profile project, which 
wrapped up in 2017, also earned high 
merits with the City of Seattle. Murphy 
is currently serving as construction 
project manager for Waterfront Seattle, 
the next phase of the city’s waterfront 
development. This phase involves 
removing a double-decker freeway and 
adding a bike path and other amenities to 
the waterfront. It also includes revamping 
Pike Place Market and the aquarium.
 “We’re excited in Seattle,” Murphy 
said. “The new seawall was much 
needed. It is literally and figuratively the 
foundation for our future waterfront.” 

Shari Held is an Indianapolis-based freelance 
writer who has covered the construction industry 
for more than 10 years. 

The light-penetrating panels help guide salmon in the area along the waterfront.
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The new Academy Museum of Motion Pictures is slated to open in 
2019, and precast concrete gives the building a sharp, clean look.Ph
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It will soon be one of the most eye-catching structures in the 
country. The 300,000-square-foot Academy Museum of Motion 

Pictures, dedicated to the art and science of the film industry, will 
open in 2019 in Los Angeles. Designed by Renzo Piano, founder 
of the Renzo Piano Building Workshop, the museum will feature 
50,000 square feet of galleries, exhibits and theaters.
 Perhaps the most impressive part of the project is the 
Sphere Building, which includes a 1,000-square-foot theater 
and a spectacular, glass-domed terrace overlooking the famed 
Hollywood Hills. The bottom half of this globe-shaped building 
consists of structural concrete with a decorative cladding of 
precast concrete panels, giving it a stylish, finished exterior that 
will draw visitors inside to see more.

A PERFECT PRECAST SOLUTION
 The original architectural proposal for the Sphere focused 
on a steel structure clad with metal panels. This design relied 
on steel trusses spanning across the theater, each supported by 
curved columns just inside the spherical walls. However, because 
the required truss depths blocked the projection lines inside 
the theater, the design team decided to change the structure to 
a shallow concrete dome, which eliminated the problem of the 
trusses. There was some concern, however, that using cast-in-
place concrete would not create the smooth, clean, natural finish 
that Piano envisioned. Thus, the team decided to use precast 

A Sight 
to See

Precast concrete enhances the beauty of the 
Academy Museum of Motion Pictures

By Mark Crawford
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concrete panels to provide the fine details and sharp lines they 
envisioned.
 The shape of the museum theater is a sphere cut by 
intersecting planes. The jointing on the sphere has parallel slices 
east/west and north/south, similar to an egg slicer. As a result, the 
shapes become more skewed the farther they get from the sphere 
midline.
 “Using precast concrete allows us to maintain the precision 
and crispness of the joint pattern and the sphere geometry, and 
also ensure a high-quality, consistent as-cast finish,” said Mark 
Hildebrand, president and chief engineer for Willis Construction 
Co. in San Juan Bautista, Calif., which provided the precast 
concrete for the project.
 The precast panels serve as the skin of the Sphere and function 
as the permanent formwork to support the structural concrete 
during placement operations.
 “In other words, the architectural finish was installed before 
the structure was built,” said Hildebrand. “This required a steel 
structure upon which to erect the precast panels.”
 A system of steel frames was constructed to support the 
Sphere’s 1- to 2-ton precast panels. Workers hung the curved 
panels on the steel frames, then sprayed shotcrete against the back 
of the panels.
 “This allowed eliminating the trusses, but required continuous 
support around the perimeter in lieu of the discreet columns, 
which led to the use of continuous shotcrete walls,” said Derrick 
Roorda, principal with BuroHappold Engineering, one of the 
contractors on the project.  “The architects felt strongly that the 

shotcrete would need precast cladding in order to guarantee a 
suitable finish.  Cost considerations led to the idea of erecting the 
precast first and using it as formwork for the shotcrete primary 
structure.”
 Greg Wade, project manager for MATT Construction 
Corporation and general manager for the project, said they have 
used shotcrete and precast, but they’ve never combined the two.

A COMPLEX DESIGN PROCESS
 The complex sequencing demanded that many architectural 
details for the precast finish needed to be worked out and 
incorporated into the structural design process. All the 
coordination was completed with the aid of computer models.
 “The architect, structural engineer and precast manufacturer 
each developed models for their own scope and we had weekly 
discussions to resolve problems and talk about upcoming issues,” 
said Hildebrand. “As other trades came on board, their models 
were developed, discussed and incorporated as well.”
 Once the precast model was complete and approved, molds 
were fabricated and shop tickets drawn directly from the model.

UNIQUE PRECAST PANELS
 The precast panels are double-curved with non-orthogonal 
returns.
 “Precast gave us the possibility to control the shape to tighter 
tolerances,” said Luigi Priano, an associate, with Renzo Piano 
Building Workshop. “It took a long period of research to find the 
optimal mix to achieve the proper crispness, color and texture. In 

Curved precast concrete panels serve as the skin of the Sphere. 
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addition, the craftsmanship of the precast manufacturer greatly 
helped to control the consistency of the finish.”
 The Sphere required 727 precast components with 578 unique 
shapes, many of them one of a kind. The 4-inch-thick panels 
include welded wire fabric reinforcements cast with 7,000-psi 
concrete. A huge challenge was giving the mold crew enough 
information on a 2D shop drawing to build the 3D mold and 
maintain tight tolerances. The digital model also included all the 
penetrations in the panels for attaching the glass canopy at the top 
of the structure, to ensure their exact location on the face of the 
sphere.
 Most of the shapes have no square corners or edges so the 
typical techniques for layout and alignment in the field did not 
apply.
 “Also, during erection, there were no layout lines on the 
structure because the structure wasn’t there yet,” said Hildebrand. 
“Each panel was tagged with four points that corresponded to 
specific coordinates of the project’s global coordinate system. The 
panels were then set and aligned with positions verified by the 
surveyor.”
 The Willis team programmed its computer numerically 
controlled (CNC) router machine to carve whole molds or mold 
parts directly from the 3D computer files of the design model. One 
of the challenges in using this technology in combination with 
traditional molding techniques is creating all the panel shapes 
needed from the fewest number of base molds.
 “We used the CNC to carve 30 base molds from which we 
could fabricate the 578 different shapes using shut-offs and other 

mold parts built up off the base,” said Hildebrand. “Because the 
base molds are segments of a sphere, there are no 90-degree 
angles. The carpenters in the mold shop can’t just ‘square it up’ in 
the traditional way.
 “The shop drawings have lots of dimensions so that 
components added on to the base mold can be triangulated into 
position with some degree of certainty.”
 Close coordination between the mold crew and the detailing 
crew (who are translating the 3D computer shapes into paper 
drawings) was required to come up with the dimensions that are 
most useful and effective.
 “If necessary, we can also model into the computer setting 
jigs for getting the right angles or skews and then carve those on 
the CNC machine as construction aids to the carpenters,” said 
Hildebrand.

A GRAND 2019 OPENING
 Precast panel work on the Sphere Building is in progress with 
the panels still needing blind connections to cover the top and 
bottom of the Sphere. Once the panels are in place, a ring beam 
around the top of the sphere will be installed and covered with 
concrete deck to tie the structure together to add strength and 
rigidity.
 This one-of-a-kind project integrates both the structural and 
architectural benefits of precast concrete to create bold shapes, 
graceful lines and eye-catching colors and features. Hildebrand 
eagerly admits he likes the many challenges on this project, such 
as using precast as permanent formwork.
 “We even put strain gauges on the connections for the mockup 
and tracked the forces over time as the different lifts of shotcrete 
were applied,” he said. “This gave us confidence in the ability of 
our panels and connections to take the strain of the concrete-
placing operations in the field, as any failure would have been 
catastrophic.”
 Hildebrand also can’t stress enough the importance of 
communication, collaboration and teamwork for such a complex 
project.
 “We successfully modeled a complicated structure with all of 
the different trades involved and then built to the model, with 
no layout lines,” Hildebrand said. “Also key to all this is having a 
good surveyor and having all trades use the same surveying team. 
The coordination between all the team members, and the vetting 
process of different ideas, was essential for getting to the finish 
line.” 

Mark Crawford is a Madison, Wis.-based freelance writer who specializes in 
science, technology and manufacturing.

More than 727 precast concrete components come together to make the 
Sphere building.
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Bourbon, Neat, with 
a Splash of Precast
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Bourbon, Neat, with 
a Splash of Precast

Two Kentucky bourbon 
distilleries look to precast 
concrete for their building needs.

By Matt Werner

Kentucky is known for many things: horse racing, college 
basketball, Hot Brown sandwiches and bourbon, to name a 

few.
 Driving through Kentucky farmland, it’s easy to spot the 
distilleries by the distinct buildings used to age bourbon. These 
rickhouses are essential to producing America’s native spirit, 
which is unique thanks to the region’s limestone water, corn and 
new charred oak barrels.
 Recently, two bourbon distilleries have moved away from the 
traditional look and turned to precast concrete for their building 
projects. Based on their experiences, they are hoping the material 
is used more across the industry in unique ways.

A NEW RIFF ON AN OLD STYLE
 New Riff Distilling in Newport, Ky., was looking to do what 
many bourbon producers don’t – place its rickhouse in an urban 
setting. Typically, the buildings used to age bourbon are in rural 
settings with little more than wooden beams with metal siding. 
But that’s not how New Riff operates –its mission is to put a “new 
riff” on an old style.
 “We thought it would be impossible to do, but we figured out a 
way to do it,” said Tim Meier, who was the project manager with 
Schumacher Dugan Construction. “Since it was going to be in 
an urban area, we needed something more substantial than your 
typical rickhouse.”

New Riff Distilling in Newport, 
Ky., turned to precast concrete 
wall panels to create its new 
building to age bourbon.
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 They discussed several different building materials, but Meier 
had previous experience with precast concrete and felt it would 
provide the perfect solution. Meier noted the speed of installation 
and durability of precast made it an easy sales pitch for New Riff 
Owner Ken Lewis.
 Meier mentioned another benefit of using precast concrete – 
fire protection. The building holds up to 17,640 barrels of a highly 
flammable material, but by using precast concrete, there’s a built-
in containment system should anything happen.
 Lewis mentioned several other benefits of using precast 
concrete.
 “Locating our rickhouses in an urban core required us to meet 
building codes not present in the countryside of Kentucky where 
other distilleries typically age their barrels,” he said. “Precast 
concrete was the clear solution to provide a durable, fast, fire-
resistant, cost-effective shell. We also think the thermal damping 
properties of precast concrete will be a significant advancement 
compared to wood or metal for the all-important heating/cooling 
cycles for best bourbon aging.”
 Greenfield, Ind.-based ATMI Precast provided the panels for 
the building. ATMI’s John Gress said the company produced a 
total of 62 precast concrete panels with the panels ranging in 
thickness from 9 3/4 inches to 11 3/4 inches. The panels are 12 
feet wide and as tall as 52 feet. The ATMI team poured nearly 700 
cubic yards of concrete for the panels, Gress said.
 Production went smoothly once they got the forms ready, but 
having more than 190 windows made the forms more difficult to 
manage.

 “Most buildings don’t have this many holes, and that’s a 
production challenge when you’re trying to turn your beds every 
day,” Gress said. “We made steel forms for the windows, which 
allowed us to place them rapidly and pour quickly.”
 The job site presented another challenge, as it sits along the 
Licking River near other buildings, which made it difficult to get a 
crane, let alone 50-foot long concrete panels to the site. However, 
other building methods would have been impossible given these 
constraints, and the contractor and precaster were able to work 
out the details ahead of time.
 “There wasn’t much maneuverability, so we had to back all 
the way in,” Gress said. “We were kind of pigeon-holed in there 
because of the other buildings around it.”
 The project hit a snag when the Army Corps of Engineers 
halted construction to see what the impact would be on a nearby 
flood wall. But even that became a benefit. Turns out, the precast 
concrete structure improved flood protection in the area.
 Once the building was set, additional architectural features were 
added like New Riff’s orange and black colors to the exterior, a ribbed 
finish and exterior stairs to give the building an industrial look.
 “It’s just a really good, sharp look,” Meier said. “The building 
has high visibility from a major bridge, and it’s just very 
impressive looking. We’re really happy with the end product.”
 Gress liked being a part of a project in an area that’s being 
revitalized.
 “You see the construction photos, but it’s always fun to see the 
final project,” he said. “And it’s right in the heart of the city, close 
to downtown Newport.”

Architectural features like New Riff’s black paint scheme and exterior staircase give the building an industrial look.
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PRECAST CONCRETE PROVIDES 
MAKER’S MARK A COOL SPACE
 In 2010, Maker’s Mark started producing its first 
new product in its line since 1953. Maker’s 46 is 
essentially the same as the flagship brand; however, 
once it’s fully matured, the bourbon is put back into 
a barrel with 10 seared French Oak staves for an 
additional 10 weeks.
 The additional aging with the oak staves gives 
the bourbon more sweetness and oak flavor. The 
key to the aging is it can be done only during colder 
months since aging during summer months would 
allow the bourbon to pick up different tasting notes 
from the wood.
 Having to produce a year’s supply from October 
to March was becoming difficult for the iconic 
brand. For one, where can they store that many 
barrels? Further, how are they supposed to know 
what the demand will be each year?
 So the folks at Maker’s Mark got to thinking: 
What if we made a cellar that had the look and feel 
of a wine cellar so we can produce this new brand 
year round?
 Project Manager Rick Ogburn, president of 
TEC Services PLC, said the project design, which 
became known as The Cellar, started out like any 
other rickhouse, with wooden posts and structural 
steel beams. But Ogburn felt the building didn’t fit 
what Maker’s Mark Chief Operating Officer Rob 
Samuels was trying to sell.
 The project kept evolving as the team kept 
asking, “What if?” First it was, “What if we went 
into the scenic limestone hillside on the Maker’s 
Mark campus?” Then, “What if we used dynamite 
to blast into the hill?” And finally, “What if we made 
a bridge abutment into the hill to give us the space 
we want?”
 Ogburn joked that everyone really got on board 
with the project when his plan included dynamite 
to blast away the hillside. What they came up 
with was using 13 precast concrete box beams to 
open the span, giving The Cellar 9,000 square feet 
of space to store barrels and an additional 3,000 
square feet for future expansion.
 “Just the speed in using precast beams … in one 
day we had a roof structure,” Ogburn said. “One day 
you don’t have the space, and the next day you got 
9,000 square feet.”
 By using the precast beams, they were also able 
to take out the typical support columns, giving them 

The Cellar at Maker’s Mark was designed in the style of a Napa Valley wine cellar.

Crews blasted into a hillside to take advantage of the cooler temperatures needed to age 
Maker’s 46.

Precast concrete box beams support the roof structure, giving Maker’s Mark an open space 
to place barrels. 
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more space to store barrels.
 “It gave us a nice big single-span, open facility that we could do 
anything with inside because we didn’t have any columns in the 
way,” Ogburn said. “All of a sudden, we had a huge, open volume of 
space that gave Rob Samuels what he was looking for.”
 That open space was vital as the project kept evolving.
 “This project started out as a concept,” Ogburn noted. “As we 
looked at what we were going to do, it always became, ‘What can 
we do to make it better?’ and those are the best types of projects.”
 Clif Slaton, the on-site engineer at Maker’s Mark, likes having 
the open space as well since it doesn’t detract from looking at the 
barrels. And by putting soil and grass on top of the building, it fits 
in perfectly with the surrounding scenery.
 “The structure of the building is there, but you don’t really see 
it,” he said. “The space and environment we needed wouldn’t have 
been possible with any other method of construction. You have 
this great green roof, and every morning there’s deer up there, 
which just looks really neat.”
 Since the facility is partially below grade, the conditions are 
perfect for aging Maker’s 46.

 “Having The Cellar gives us room to grow, which 46 has 
grown very rapidly,” Slaton said. “We have the ability now to 
produce it year-round, and we don’t have to keep near the amount 
of inventory on the floor. It helps us a lot from a logistics and 
operations standpoint.”
 Samuels is happy with the end product as well and has 
included the building as part of the Maker’s Mark tour.
 “I couldn’t be happier with The Cellar,” he said. “We wanted 
it to be not only functional but also to reflect the care we take at 
Maker’s Mark to do things the right way. It gives the Maker’s 46 
brand a sense of place, and it’s environmentally responsible.
 “It’s a win on many levels.”
 As an engineer, Slaton loved seeing the technical side of the 
project play out.
 “It’s an interesting use of precast concrete to see,” he said. “It 
was a really inspired idea and just a great idea by Rick that worked 
out really well. Maybe we’ll inspire someone else to use precast 
beams in unique ways.” 

Matt Werner is the managing editor of Precast Solutions magazine and 
NPCA’s communication manager.

By using precast concrete, Maker’s Mark is able to fill and store more barrels of Maker’s 46 since the building required no interior columns.
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All photos are courtesy of VHB

Middlebury, Vt., is using a precast concrete tunnel to replace two 100-year-old bridges in the heart of the town.



Precast Concrete 
“Bridges” the Gap in Vermont

FALL 2018  I  PRECAST SOLUTIONS   27



28   PRECAST SOLUTIONS  I  FALL 2018 ISSUE FALL 2018  I  PRECAST SOLUTIONS   29

and build temporary steel ones.
 Now, VTrans is building a 360-foot precast concrete tunnel 
to permanently replace the two deteriorating bridges while also 
addressing several railroad-related challenges. Gish said the 
interim project gave the town an opportunity for a “dry run” at 
what the actual construction would look and feel like smack in the 
center of town.
 “I think that was a plus for when we turned the corner into the 
formal beginning of the project, which happened this year,” Gish 
said.

IT’S BEEN A LONG TIME COMING
 With the intent of improving pedestrian and driver safety 
while also increasing freight train capacity, VTrans is in the final 
design phase for the $70 million project. Kristin Higgins, P.E., 
VTrans’ structures and hydraulics program manager, said the 
project has been a long time coming.

Since its founding in 1761, Middlebury has been a town of 
significance in Vermont. The state’s marble industry was born 

there, supplying markets from Quebec to Georgia. Middlebury 
was also home to the second set of power looms to be built in New 
England; the first nail and window sash factories in Vermont; and, 
later, the mills that supplied Victorian wood detailing for much of 
the west-central part of the state.
 As with any colonial town whose population has expanded 
over the decades, Middlebury is now facing infrastructure 
challenges to accommodate the current population and replace 
aging structures. Last year, for example, two 100-year-old bridges 
situated in the downtown area had to be demolished. Managed 
by the Vermont Agency of Transportation (VTrans), that was 
the first stage of a much larger project, according to Jim Gish, 
Middlebury’s community liaison for the Downtown Bridges 
Replacement Project, and it paved the way for Vermont to award a 
contract to Kubricky Construction Corp. to demolish the bridges 

$70 million precast concrete tunnel project will bring Vermont 
town’s 20-year-old vision to life while also supporting the state’s 
infrastructure and economic goals.

By Bridget McCrea

The replacement of the bridges has been talked 
about for 20 years as a way to improve pedestrian 
and driver safety while increasing freight train 
capacity.
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 “Before that construction can get underway, we need to create 
a new drainage system to get standing water off the rail line and 
improve the management of stormwater in the downtown area,” 
he explained.

PRECAST RISES TO THE TOP
 Strategically situated on an active railroad corridor, 
Middlebury’s original bridge replacement project would have 
required daily rail closures and specific windows for performing 
the work.
 “It was a very long and expensive project that included some 
cast-in-place and some precast concrete,” said Aaron Guyette, 
transportation market lead for civil engineering firm VHB in 
Burlington, Vt.
 While developing the scope of the project, Guyette said VHB 
began exploring alternative methods of project completion.
 “The idea of a railroad detour, or detouring the train around 
Middlebury via tracks located in different parts of the state, 
became a leading option,” said Guyette, noting that the option 
would require accelerated construction to complete the scope of 
the project through the railroad corridor.
 “When you’re looking to accelerate a project of this size, you 

 “The original bridge [replacement] project was programmed 
back in 1999, so it’s been on the books for nearly 20 years,” she 
said.
 Presented in the early-2000s, the first solution incorporated 
two new cast-in-place bridges that met the American Railway 
Engineering and Maintenance-of-Way Association (AREMA) 
23-foot clearance standards. The idea of having two high bridges 
right in the middle of town did not sit well with the community.
 “We went back and forth, and finally agreed on the current 
solution to lower the railroad track, which didn’t meet AREMA’s 
standard, so we sought legislation to lower its requirement to 21 
feet,” Higgins noted.
 Working with the existing opening at 18 feet meant VTrans 
could lower the tracks and engineer the new bridges in a way that 
would keep the road grade constant.
 “That idea was more endorsed,” Higgins said. “But it also 
meant a lot of precast.”
 The first phase of the project is underway and includes 
constructing a new drainage system for the rail line, lowering the 
rail line itself (to accommodate the new bridges), and rebuilding a 
3,500-foot section of rail line through the downtown, according to 
Gish.

This rendering shows a cross section of the precast concrete tunnel.
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want to be able to quickly get the structural pieces in place and connected, and 
then get the railroad track reestablished,” Guyette explained. “Precast rose to the 
top from that perspective.”
 Using the CM/GC project delivery method, where the construction manager 
– in this case Kubricky – can bid on and win the project as long as the owner, 
designer and independent cost estimator agree a fair price has been submitted, 
VTrans is getting the best of both worlds, Guyette said. Once the contract is in 
place, the contractor will select a precast concrete manufacturer to make the 
tunnel pieces.
 To date, the project will require 350 total pieces of precast, according to 
Guyette. The culvert is a clamshell design with the two pieces joined on site to 
create the 360-foot-long main tunnel, which extends from Merchant’s Row to 
Main Street. With dimensions of 20-feet-9-inches by 27-feet-4-inches, the box 
will be filled with railroad ballast, with the ties and tracks installed atop the 
ballast.
 “That [portion] gets filled in and allows to us to have the 21-feet minimum 
vertical clearance,” said Guyette, noting that there will also be 325 feet of precast 
U-walls placed on one end of the tunnel, and just over 1,065 feet of U-walls on 
the other side.
 Those U-walls will allow VTrans to transition from the track’s current 
grade to be a bit further submerged as it enters the tunnel and allows them 
to transition from the depth of the tunnel back up to the existing grade of the 
railroad, and to support the slopes on either side of the tracks.

The project will have several other benefits like improving railroad traffic and enhancing the town’s economic development efforts.
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CLOSING THE CHAPTER
 In assessing the important role that precast will play in the 
bridge replacement project, Guyette said he’s most enthused about 
the material’s quick installation times.
 “We can pretty much just bolt it to the ground as it comes on-
site,” Guyette said. “Precast is also easy to transport, and then is 
set in place with a crane.”
 Guyette added that precast offers long-term durability, 
100-year design life, and a level of flexibility that will find VHB 
working with the project contractor throughout the life of 
the project to ensure the result is relatively maintenance-free. 
Finally, he said precast is easy to maintain on an ongoing basis 
and reinforced to the point where no post-tensioning or post-
engineering is required.
 As VTrans’ vision for the bridge replacement and railroad track 
alterations continues to come into focus, Higgins said Amtrak is 
already eyeing the improvements and looking forward to coming 
through that part of the state.
 “This project will improve track conditions in that area, and set 
the stage for [Amtrak], which will help bring people through the 
western part of Vermont,” Higgins said.

2021: THE BIG YEAR
 Slated for completion in 2021, the tunnel is part of the state’s 
program to deliver projects quickly while using accelerated bridge 

construction to reduce road closure durations.
 “VTrans did as much work in advance as possible before 
actually putting in the new bridges, with this year’s phase being 
the drainage system,” Gish said. “The next step, in 2019, will be the 
support of excavation up and down the rail line.”
 Some of the most substantial work will be undertaken during 
the summer of 2020, when the railway will be detoured around 
Middlebury while the tracks are lowered and the precast concrete 
tunnel is installed. To improve reliability and the town’s aesthetic 
appeal, some utilities will be buried underground. Then, Amtrak 
will come to town in 2021, which is another benefit, since many 
Middlebury College students and parents will be better connected 
to New York City.
 Recognizing the magnitude of the Middlebury bridge 
replacement and the ancillary initiatives that go along with it, 
Gish said he’s particularly proud of how the community has come 
together to support the mission.
 “Community spirit and action have been real advantages on 
this endeavor,” he said. “We’ve really been able to pull everyone 
together and create a sense of purpose here.” 

Bridget McCrea is a freelance writer who covers manufacturing, industry 
and technology. She is a winner of the Florida Magazine Association’s Gold 
Award for best trade-technical feature statewide.
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