A new structures rise above city streets, the architecture is often in
S conflict with the historical style of surrounding buildings. This
is not the case with the 10-Ionia project,
located on a site with a deep history. For
10-Ionia, the new architecture was chosen
to complement the surrounding structures
and conform to a unique triangular site
bound by three streets with very active
traffic. Originally the Rindge Building site
from the late 1800s, it was later used as a
parking structure containing street-level
commercial areas such as a candy store and
cigar shop. This building was a structural
steel building with a brick exterior and a
unique geometric shape. The building
was demolished on May 4, 1978. In early
2016, planning began on a new destina-
tion hotel designed as an icon for the City
of Grand Rapids, MI, incorporating the
architectural style from years past using
today’s technology and materials.

Materials Selection

The Architect of Record for the project,
Yamasaki® Architects, proposed using pre-
cast concrete to the Owner as an alternate
to cast-in-place concrete or structural steel to
address various challenges, which were later
validated in collaboration with the precaster,
Kerkstra. First, the triangular building shape
resulted in connection geometries that would
have made connections using CIP concrete
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special finish technique to provide the Limestone color. The upper
floor facades constructed in structural precast concrete were stained for
an economical solution. Taking advantage
of the latest concrete precast technology
and the economies of producing large-scale
repetitive elements, the panels provide a
sense of scale and quality generally asso-
ciated with historic masonry structures.
Sufficient-detail to match the surround-
ing historic district was achieved using a
system of offsets, belts, and reveals.

Design Approach

Originally conceptualized as a cast-in-place
structure, maintaining a similar structural
system depth at or near a post-tensioned
slab was required. The selection of a hybrid-
framed hollow-core system was made,
allowing the floor plate to span 30 feet from
the central core to the exterior wall without
intermediate support using 8-inch hollow-
core slabs with a 2-inch composite topping
(Figure 1). Hybrid framing combines the
benefits of three structural systems to pro-
vide a unique structural system of steel,
cast-in-place, and precast. This U-shaped
steel form provides a T-shaped beam and
composite column design that bonds steel
and concrete with significantly enhanced
performance characteristics. The use of
precast floor members, exterior architec-

tural walls, and shear walls, along with a

or structural steel complicated and expensive.
Second, the steel solution required a higher
floor height, which meant an increase in
facade cost. Also, the CIP concrete solution
was ineflicient due to the formwork required for the triangular building
and the need to clad the cast concrete to provide for a final finish. The
precast solution provided the ability to use a thinner external bearing
wall that maximized the depth from the exterior wall to the core; it was
essential to adapt the Residence Inn® unit plans to the small footprint.
The precast solution also provided the structure with an architectural
finished panel at the first two levels using special aggregates and a

10-lonia new structure.

22 STRUCTURE magazine

s T T

cast-in-place framing fill and plank top-
ping, provide enhanced span-to-depth
ratios, shallower beam depths, and smaller
column footprints.

Following the building’s geometry, the structural core of 10-Ionia is
also triangular, which provided challenges for the design. The geom-
etry of the structure did not allow for a conventional shear wall or
moment frame lateral resisting system, as is most common in total
precast structures. Thus the triangular core was chosen to carry the
lateral loads of the structure. The core was framed with twelve precast
walls per level, connected at each vertical joint with a vertical cast in




place pour strip (full height of structure) and
grouted mechanical dowels at each horizontal
joint. The result was a structure that behaves
monolithically and was designed and analyzed
as an emulated cast-in-place triangular tube.
RISA 3D, a structural engineering design and
analysis program, was used to model the emu-
lated structure to determine behavior, shear flow
through the vertical pour strips, and flexural
and shear design of the members (Figure 2).
Numerous block-outs through the precast walls
for other trades further complicated the analysis.
The detailing of the structural geometry and
intricate architectural fagade (also load-bearing)
was accomplished utilizing three-dimensional
modeling by both the Architect and Precast Design
Team. The Architectural Team utilized Revit, and the Precast Design
Team utilized Edge (a three-dimensional modeling software that sits
on top of Revit, designed especially for precast concrete detailing) to
create the construction model, precast concrete structure drawings, and
production formwork details. The BIM coordination and modeling of
the structure with Edge proved vital in the final structural design of the
core and procurement of the complex forms (Figure 3) required for the
exterior fagade. Many openings in core walls had to be coordinated to
either miss critical reinforcing in the panel or design the reinforcing around
them. This was accomplished with weekly coordination meetings where
the openings were reviewed in the model and decisions made as to the
correct course of action to ensure functionality and structural integrity.
Implementing BIM at the beginning of the project helped successfully
coordinate the complicated geometry and needs of other trades.
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Erection Considerations

The building was built such that each floor was plated, composite
topping added, and connections and steel member infill completed
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Figure 2. RISA 3D model
of the core deflection.

Figure 3. Complex precast radiused piece
and form.
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Figure 1. Hybrid steel framing.
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as the structure went vertical. This allowed for the occupancy of the
floor below by other trades during non-erection times. The Erector
had a conventional ground-control lattice boom crane with a luffer
in a tower configuration. This allowed the crane to move along the
East side of the structure to access each of the North and South
side corners and remain within the chart of the crane. This crane
did not have two lines, restricting the method in which the panels
were shipped. Each panel had to be shipped vertically such that the
crane could pick the piece directly from the trailer. Also, most of
the exterior walls had windows pre-installed in the precast, adding
to the gentle nature of the installation. The precast plant rolled all
panels vertically before final finishing and racking. Radius panels
had special attention paid to the picking inserts’ location to ensure
that they did not roll out of vertical such that they could not be
installed without additional effort.

Lessons Learned

Project coordination between the design team, precast fabrication
plant,’and the Erector was key to this project’s success. During the
planning of this project, the precast fabrication labor leads were deeply
involved in the means and methods of the forming system to be used,
how to remove the pieces, roll the pieces, and eventually ship pieces
with minimal detrimental impacts. Plant logistics, labor balancing,
and yard logistics were part of the success of a completed panel that
was an architectural precast fully-glazed wall section. The precast
manufacturing staff also had to engage and manage structural com-
ponents not typically used with precast structures. This integration
and assumption of responsibility opened the project to the systems
selected for the core walls, exterior walls, and floor plate. Had the
hybrid framing not been introduced, a typical precast beam @52
and column system would have proved too invasive to the 4
building’s floor floor-to-floor height.

The Project Team and references are included in the PDF
version of the article at STRUCTUREmag.org.
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Project Team

Owner: Hinman, Grand Rapids, MI

Structural Engineer: DCI Engineers, Austin, TX

Architect: Yamasaki, Detroit, M1

General Contractor: Wolverine Building Group, Grand Rapids, MI
Precast Specialty Engineer: PTAC Consulting Engineers, Pensacola, FL
Steel Framing Engineer: Diversakore, Atlanta, GA

Steel Fabricator: Premier Steel, Glenpool, OK

Precast Concrete Subcontractor: Kerkstra, Grandville, MI
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