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Project Description
The project, in a word, is enormous. It includes nine two- story buildings with 
some 2,000,000 square feet of industrial space specifically designed for the 
production of titanium sponge. The main processing building, alone, measures 
85 feet high, 120 feet wide, over a quarter of a mile long (1600 feet), and 
features an interior clear span of 110 feet. 

According to structural engineer Steven Cosper of CKR Engineers, it’s the 
largest manufacturing facility built in Utah since the 1950s. It’s also the first new titanium sponge processing plant to be built in 
North America in the past 30 years.

Besides the sheer size of the main building and the requirement to provide a large, open bay interior, design and construction also 
had to meet specific seismic and blast requirements.

The plant complex is built on a 125-acre site in Rowley, Utah, selected because it adjoined an existing magnesium production 
facility owned by US Magnesium Corp. 

Magnesium is used in the production of titanium sponge which, in turn, is used to manufacture jet engine parts and medical 
devices such as hip joints. The owner is ATI Titanium LLC, whose parent firm is Allegheny Technologies Inc. of Pittsburgh, PA. 
The engineer of record and designer of the foundations was Jacobs Engineering, Lake Oswego, OR. Construction manager was 
ICPE Construction Management Services, LLC, of Midvale, Utah.

The structure is comprised of 190 precast concrete columns measuring 3 feet by 5 feet by 77 feet tall.  The columns were designed 
to support 86 8-foot-deep precast, prestressed concrete roof girders spanning 120 feet. Two corbels were cast into each column; 
one corbel to support the girder and a second to support a steel crane rail. The girders and columns were connected with cast-in-
place concrete. Two lines of steel tube cross bracing were placed in the field between the roof girders.
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The roof structure was completed with 230,000 
square feet of precast, prestressed concrete 
hollow-core planks, each 4 feet by 8 feet, 
spanning between the roof girders. 

A cast-in-place topping slab was placed over 
the hollow-core planks. The exterior shear walls 
consisted of 322,500 square feet of precast 
prestressed flat concrete wall panels. The 1,303 
6-inch-thick wall panels measure 12 feet by 24 
feet, feature a form finish, and are stacked sideways on the structure. Reinforcing steel in the precast components was produced 
locally and mix for the grey concrete products included 18% fly ash replacement of cement.

A particularly challenging aspect of the project entailed the manufacture, handling, shipping and erection of the 196,000-pound 
roof girders and the 173,000-pound concrete columns, according to Lee Wegner, Forterra project manager. “We had special 
trailers fabricated for the project so we could haul the girders and columns from our plant. We also purchased new crane 
equipment to move the components around our yard. And, we had to bring in special crawler cranes to erect them on site.”

Handling seismic and blast requirements

The main requirement from its design inception, as stated by the owner, was to provide a large building with open bays. The main 
considerations for the building included cost, corrosion resistance, blast load resistance and speed of construction. 

The production of titanium and the associated chemicals makes for an extremely caustic and volatile environment. In fact, the 
durable and impervious properties of concrete were among the main reasons precast was chosen for the project. To 
accommodate blast requirements due to possible internal explosion, precast incorporated extensive rebar and utilized high-
strength, 8,000-psi concrete. Precast roof girders span the entire width of the main structure, providing column-free interior space.
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The Salt Lake City area, says Wegner, is in about the same seismic zone as California. To handle seismic requirements, the main 
structure is designed as a precast moment resisting frame building and the beam-to-column connection was treated as an 
emulative cast-in-place connection. The precast moment frame design concept was developed in the 1990s through research 
sponsored, in part, by the Precast/Prestressed Concrete Institute and conducted at the University of California in San Diego. The 
design involves a column/beam connection that utilizes both elastic and inelastic action at the joint and makes use of both 
standard reinforcing steel and high-strength post-tensioning cables. The rebar is not fully bonded to the concrete. 

Unbonded, post-tension strands run through ducts in the beams and stretch like rubber bands during an earthquake. In short, the 
beam-to-column joints open and close with minimal damage to the structure. Shear force is handled in the moment frame. The 
seismic energy is absorbed by this connection and not by the structural members. As a result, the joint works to self-right itself 
after a seismic event. After the building deflects, the strand pulls it back to its original position and, generally, allows immediate 
re-occupancy after the seismic event.

In short, the design separates the strength and energy absorption components within the precast component joint. High-strength 
post-tensioned steel gives the joint the strength to resist applied dead, live and seismic loads. Mild steel across the joint serves to 
dissipate energy by yielding under seismic  loading. In addition, the system allows faster project delivery and provides significant 
savings in construction man-hours as compared to a conventional lateral bracing system.

Multiple ancillary buildings were added to and integrated with the main building to facilitate the manufacturing process.  All but a 
small office building and warehouse were designed and manufactured with precast concrete elements.  

The entire project was completed in less than 12 months from beginning of design to completion of the precast shell.  Precast 
elements were designed, fabricated, and installed in an 11-month span. 

Forterra Structural & Specialty Products produced and installed the building shell 
with precast components from its Salt Lake City facility. 


