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MOST DESIGN PROBLEMS HAVE SEVERAL 
SOLUTIONS. SOMETIMES, THE RIGHT 
CHOICE FOR A PARTICULAR PROJECT 
SEEMS CLEAR FROM THE OUTSET; AT 
OTHER TIMES, IT EMERGES AFTER LONG 
CONSIDERATION. TO CHOOSE BETWEEN 
ALTERNATIVES THAT SERVE SIMILAR 
FUNCTIONS BUT ALSO HAVE SIGNIFICANT 
DIFFERENCES, DESIGNERS NEED TO LOOK 
CLOSELY AT COSTS AND OTHER FACTORS.

To illustrate this process and the analysis it entails, 
this article compares two exterior cladding 
systems––conventional precast architectural 
concrete panels and studcast panels.1 The latter 
refers to a hybrid wall system made of a thin 
precast concrete facing connected to a panelized 
steel stud frame. Like conventional precast 
panels, studcast systems have a long track record 
of successful use in climatic zones ranging from 
Quebec to Mexico City. Although the Precast/
Prestressed Concrete Institute (PCI) and the 
National Precast Concrete Association (NPCA) 
do not yet offi cially recognize the studcast system, 
PCI-certifi ed precasters can and often do produce 
it. (See “Studcast System Basics” [page 28] for 
details on the differences in confi guration and 
construction between panels.)

In some markets (and dependent on specifi c 
project aspects), studcast panels can cost more 
to produce per square foot of wall than regular 
precast counterparts. The reduced material price 
of thinner concrete is more than offset by the 
inclusion of the steel stud framing. However, 
to see how the price difference plays out in overall 
project expenses, a professional construction cost 
estimator was asked to develop a detailed 
comparison. The results of the study illustrate 
the value of careful analysis in choosing between 
alternative building products.
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Comparing cladding methods and costs
The basis of the study is a schematic design for a hypothetical 
fi ve-story commercial building located in Dallas, Texas. The 
design is suffi ciently developed to compare different cladding 
methods; it includes the building’s length, width, and height, 
fl oor plate dimensions, and desired exterior appearance—
color, ornamentation, and fenestration. The building height 
represents a project that might actually be constructed in the 
current economic climate. In tune with the Dallas market, the 
facility is specifi ed as steel-framed, Class A offi ce space.

An independent construction cost estimator and construction 
engineer based in the South Central United States solicited 
real-world bids. To ensure the estimate’s accuracy, he contacted 
precasters, crane operators, and other vendors for actual scope-
of-work calculations rather than relying on standard published 
construction cost databases. 

The estimate covers the excavation expenses, structural 
foundation, perimeter structural steel, exterior metal stud 
framing and batt insulation, and exterior cladding of colored 
precast concrete with brick-patterned form liner. The building 
is 53 m (175 ft) long and 38 m (125 ft) wide, and is 10,533 m2 
(113,375 sf) in total, with 3542 gross m2 (38,124 gross sf) of 
exterior wall panel surface area.

Some key fi ndings from the cost comparison are outlined 
below and summarized in Figure 1.2

Panel costs
In most markets, the jobsite prices of precast and studcast 
panels are about the same. The estimated cost of the latter 
is 25.8 percent higher than 127-mm (5-in.) precast panels—
if the precast panels are cast using a 51-mm (2-in.) face mix 
and 76 mm (3 in.) of structural precast. This means $1,000,758 
($26.25/sf) versus $848,263 ($22.25/sf).

The price difference is partially offset by the 
difference in shipping expenses. Since studcast 
panels are lighter in weight, they are frequently 
manufactured in larger sizes than the corresponding 
conventional precast panels, requiring fewer 
truckloads and round trips in order to transport 

Figure 1  

Division Conventional
Precast

Studcast Savings 
with Studcast

02  SITEWORK – Foundation Excavation $13,367.67 $8,745.00  

03  CONCRETE – Foundations and Wall Panels $1,298,161.20 $1,371,378.10  

05  STEEL – Steel Framed Structure $1,301,861.05 $1,199,786.28  

07  THERMAL MOISTURE – Joint Caulking & Batt Insulation $34,106.56 $3,2974.31  

09  FINISHES – Perimeter Metal Stud Furring $93,585.75 $0  

Direct Cost $2,740,975.23 $2,612,883.69 $128,092 (4.7%)

Contractor’s Overhead – one month less with studcast  ($100,141.10)  

TOTAL $2,740,975 $2,512,742 $228,233 (8.3%)

This table shows the possible savings of a building designed with studcast walls. This analysis is for a proposed project in Dallas, Texas. 
Savings will vary depending on project location and conditions. For example, taller buildings and those in seismic areas are likely to 
have even greater savings.
Images courtesy SlenderWall/Easi-Set Industries
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them to the building site. This difference in transportation 
fees points to another series of considerations that are part 
of any contemporary project––environmental costs.

Sustainability
Reducing the amount of concrete in cladding panels has 
important environmental value. Concrete has a large carbon 
footprint due to the high carbon dioxide (CO

2
) volume 

emitted during portland cement production. Portland cement 
accounts for about 15 to 18 percent of the solid materials in 
concrete, and every pound of it produced releases about 0.5 kg 
(1 lb) of CO

2
 into the atmosphere. The cement industry is 

working to increase the energy effi ciency of its manufacturing 
processes, but that has only a limited impact on the problem. 
Almost half the CO

2
 comes from the chemical reaction of 

limestone calcining, so it is inherent in the material’s nature.
Therefore, the key to more sustainable concrete is reducing 

the material amount needed. Studcast panels are generally 
made with 51 mm of concrete, so the 127-mm thick precast 
panels used in the study project have a cement-related carbon 

STUDCAST SYSTEM BASICS

Studcast precast architectural concrete systems connect 
thin panels of precast concrete to panelized steel stud 
frames. The panels are generally produced by licensed 
precasters, working with the technical support of 
licensors for design and fabrication. The studcast system 
was recently assigned MasterFormat section number and 
title 03 48 33––Precast Pre-framed Concrete Panels.

The thinness is made possible by re-envisioning the 
interaction between concrete and steel. In conventional 
precast concrete, heavy steel reinforcing bars within the 
panels give them the strength to span from fl oor to fl oor 
and transfer wind, seismic, and other horizontal loads 
to the building structure. However, reinforcing bars at 
the center of a panel are ineffi ciently located to provide 
the tensile forces needed to hold the panel together. For 
this reason, conventional architectural precast panels are 
usually at least 152 to 203 mm (6 to 8 in.) thick.

In a studcast panel, on the other hand, it is the steel 
studs that resist horizontal loads. The studs serve as the 
panel’s ‘bones,’ while the relatively thin precast surfaces 
serve as the weather-resistant ‘skin.’ Only a modest 
amount of reinforcing (typically, welded wire mesh and 
polyvinyl alcohol [PVA] fi bers) is needed to strengthen 
the short spans of precast concrete between steel studs. 
The studs are connected to the concrete with anchors 
that carry both shear and lateral loads; in some cases, 
these anchors are thermally improved.

Studcast panels are typically made with 51-mm (2-in.) 
minimum concrete thickness. The concrete can be full-
density, with compressive strength in the 34,473-kPa 
(5000-psi) range. Precasting allows most of the same 
aesthetic options possible with conventional panels, in 
terms of color, exposed aggregate, etc. Form liners can 
be used for cast-in textures such as brick or stone; other 
materials can be applied to the forms to create returns 
and reveals.

Since the panelized steel stud framing is integrally 
cast with concrete, the two materials achieve composite 
action. The frame is easy to properly position for 
casting, which makes the process fast, effi cient, and 
dimensionally accurate front to back. This integral 
framing also eliminates need for applying additional 
furring to the panel’s interior; as cast, it is ready to 
receive interior fi nishes.

The main factor that distinguishes the several proprietary 
studcast panel systems is the way they achieve connections 
between concrete and steel. In most systems, specially 
designed connectors are attached to the steel frame and 
embedded in concrete during casting. cs

To balance building cost and quality, studcast is a useful technology. 
Its light weight can translate into cost reductions through every level 
of the superstructure and down into the foundation.
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contain from 30 to 90 percent recycled 
content, depending on the process used. 
About 55 percent of steel studs on the market 
come from the basic oxygen furnace process, 
which typically contains 25 percent post-
consumer recycled content, plus seven percent 
pre-consumer recycled content. Approximately 
45 percent of studs come from the electric 
arc furnace (EAF) process and contain about 
50 percent post-consumer recycled steel and 
33 percent pre-consumer recycled steel.3 This, 
plus recycled content––such as fl y ash––in 
the concrete, can further contribute to a 
greener building and may help qualify for 
Leadership in Energy and Environmental 
Design (LEED) points.

Crane use
The differences between conventional precast 
and studcast cladding are in panel size and 
weight, as well as in erection methods. This 
also affects crane capacity and the deployment 
needed to move panels into place. Depending 
on a range of other project conditions and 
needs, it may be preferable to use a smaller 
crane to lift the lighter studcast panels, or to 
employ a larger crane and have very large 
panels fabricated.

In the study project, conventional precast 
cladding requires 178 panels, weighing up to 
13 tons, for which a 100-ton crane is needed. 
The studcast estimate calls for 120 panels, the 
heaviest of which would weigh just over six tons. 
A 60-ton crane is adequate to manage the 
installation as the studcast panels are both 
larger and lighter in weight.

The erection method for each cladding type 
also affects costs. Where conventional precast 
panel connections are made on top of the fl oor 
slabs, studcast systems are typically installed 
outboard from the fl oor slabs, using the space 
between studs for the connection hardware.

Connection details vary among studcast 
systems, but some feature quick-release 
confi gurations that allow the panels to be 
plumbed and aligned using a turn-of-nut 
connection after the crane has unhooked 
and moved on. This signifi cantly reduces the 
hours required for crane rental, expedites 
the construction schedule, and enables earlier 
building enclosure. It can literally double the 
erection speed.

footprint of about 250 percent of the studcast panels. In other 
parts of the country, conventional precast panels are typically 
152 mm (6 in.) or more thick, so studcast would be even more 
effective at reducing a building’s cement-related carbon footprint. 
Thinner panels also consume less aggregate.

The two systems use different steel types in different quantities. 
Studcast uses large 38 x 140-mm (1.5 x 5.5-in.) 14 to 16-gage 
galvanized steel studs, with small quantities of welded wire, steel 
reinforcing bars, and stainless steel. Polyvinyl alcohol (PVA) 
fi bers are often added to the concrete mix as well. Conventional 
precast uses considerably more steel rebar, no stainless, and 
38 x 89-mm (1.5 x 3.5-in.) 22 to 25-gage galvanized steel stud 
furring. The 127-mm thick precast panel has an overall carbon 
footprint of about 165 percent of the studcast panel.

Another environmental issue worth noting is the recycled 
content of the two systems. Steel made in North America can 

A schematic design sketch for the basis of the cladding comparison study: 
a hypothetical fi ve-story building located in Dallas, Texas.

Lighter, larger panels speed erection to enclose  the building faster, and reduce 
the number of  joints to be sealed.
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Through the combination of fewer crane lifts and 
less time-consuming connections, studcast cladding 
offers further potential cost savings. For the study 
project, its’ estimated erection cost is about $51,000 
less than conventional precast panels.

Joint sealants and thermal insulation
The studcast system’s typically larger panels also require 
fewer joints to be sealed, and produce fewer sites for 
air or water to infi ltrate in the event of sealant failure. 
(This also reduces potential for future maintenance.) 
Larger panels give architects more freedom to handle 
joint spacing both logically and attractively; if the look 
of the joint is desirable, it can be created with reveals. 
Otherwise, it is often possible to locate joints at 
natural building lines so they are less obvious.

Except in parking garages and similar utilitarian 
structures, precast concrete cladding needs insulation 
and an interior facing material such as gypsum 
drywall. Conventional precast requires separate steel 
stud wall construction inside the cladding to accept 
insulation and allow interior drywall attachment. The 
extra material and labor cost to erect these stud walls 
is estimated at about $93,500. In addition, because 
the stud walls are built within the fl oor slabs edges, 
they make it more diffi cult to provide for insulation 
between the edges and the exterior concrete panels. 
The need for a separate stud wall can signifi cantly 
add to the exterior wall thickness and also require the 
coordination of an extra trade on the job, incurring 
further costs and time delays.

In studcast systems, on the other hand, steel 
framing is integrated into the prefabricated panels. 
These integral stud cavities accommodate insulation 
from the bottom to the top of a building, providing 
for a continuous, uniform thermal envelope enclosing 
all conditioned spaces. Where fi restopping insulation 
is required at fl oor height, it is friction-fi t in the fi eld 
with a sealing ‘top coat’ in much the same fashion 
as with precast panels, but without the separate stud 
wall’s coordination challenges.

Dead load
A typical studcast panel––made of the same concrete 
as a conventional precast panel––can cut cladding 
weight by about 60 percent. The weight has a small 
but signifi cant effect on the gravity loads the building’s 
structural frame and foundation must support.

An increase in panel weight increases the load on 
the beams supporting the panels, thus requiring larger 
ones. The weights then transfer to the columns, which 
pick up fl oor upon fl oor of additional loads, and 
so may also need to be larger. The extra load of the 
cladding, beams, and columns can require additional 
capacity in the foundations, and this can entail 
additional excavation costs.

In the study project, added structural expenses 
associated with the heavier precast cladding total 
about $197,000––$4600 for foundation excavation, 
$91,000 for foundation concrete work, and another 
$102,000 for structural steel.

In the hypothetical Dallas project, it should be noted, 
gravity loads govern the structural design. However, 
in areas where seismic activity is a design concern, the 
lower mass of thin panels further reduces the loads 
on structural connections and decreases the bracing 
amount required.

Alpolic_FP.indd   1 6/4/10   8:36:03 AM

Lighter weight makes studcast practical to cast and handle larger panels. 
This 3 x 12-m (10 x 38-ft) panel covers 50 percent more wall than the largest 
practical size of conventional precast, minimizing the number of panel joints 
and speeding up construction.

Studcast panels composed of a 51-mm (2-in.) slab of concrete with a 
panelized steel stud frame can replace conventional 152-mm (6-in.) precast 
panels and cut weight by more than 50 percent.
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These consequences demonstrate the importance of 
analyzing cladding options early in design development. 
It is most feasible to realize these potential savings in 
structural capacity before the project is too far along. 
It can be advantageous to sit down with prospective cladding 
fabricators and the structural engineer early in the project.

Cladding weight may take on extra signifi cance where 
jobsite soil conditions are poor, further affecting the 
design of foundations and pilings. The weight may also 
gain importance under special circumstances. For 
example, when the Marriott ExecuStay in New York City 
was built next to a low-rise building, air rights over the 
low-rise were secured. Floor slabs were cantilevered over 
the top of the lower building without supporting columns, 
creating extra leasable fl oor space. This design required 
lightweight cladding, so the architect specifi ed a studcast 
panel system.

Division 01 requirements
The choice of cladding system affects the design and 
construction in varied and interconnecting ways. The 
estimator who performed the study asserts that, on such 
a project, the studcast cladding system could reduce the 
anticipated 12-month construction schedule by one month.

Studcast panel erection should cut the schedule by 
four days compared to conventional precast panels, and 
eliminating the construction of a separate stud wall 
should reduce the schedule by 31 days. The need to erect 
a separate stud wall, in turn, means delays in the 
installation of:
•  thermal insulation;
•  interior fi nishes;
•  electrical runs; and
•  glazing and other trades.
Realizing these schedule reductions assumes the panel 
erector and general contractor are knowledgeable about 
the system. It may also be useful to discuss scheduling and 
trade coordination during a pre-bid meeting. Studcast 
producers can work with new contractors to shorten the 
learning curve and help them achieve maximum effi ciency 
during construction. Reputable producers provide collateral 
materials that describe existing projects and outline proper 
installation techniques, and often put new contractors in 
touch with experienced installers to ensure a project’s success.

Cutting the contractor’s overhead by a month accounts for 
additional savings of approximately $100,000.

Increased fl oor space and revenue
Thinner panels add free usable fl oor space. Since the 
steel studs are integral to the cladding rather than 
installed at the edge of the fl oor slabs, an extra 102 to 
152 mm (4 to 6 in.) is gained around the building’s 

Also pictured on page 26, Monterrey, Mexico’s Centro Medico Ave 
Tower is a 26-story medical building designed by architect Oscar 
Bulnes. Its exterior cladding consists of approximately 500 white 
concrete studcast panels, typically 1.8 x 8 m (6.6 x 26.2 ft).
Photos courtesy Lobatón Bienes Raíces
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New York City’s Marriott ExecuStay could not purchase the 
adjoining lot, but was able to buy air rights over the existing 
low-rise next door. The lightness of the studcast curtain wall 
made it possible to cantilever fl oor slabs over the neighboring 
buildings without the need for supporting columns.
Photo courtesy SlenderWall/Easi-Set Industries
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Abstract
Sometimes, the right material choice for a particular project 
seems clear from the outset; at other times, it emerges only 
after long consideration. To choose between alternatives that 

»
serve similar functions, but also have signifi cant differences, designers 
need to look closely at costs and other factors. Comparing two 
exterior cladding systems—conventional precast architectural 
concrete panels and thin concrete/steel stud hybrids––developed 
in concert with a professional estimator, illustrates this process.
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entire perimeter. For the building in the study, this yields 91 m2 
(984 sf) of extra fl oor space.

With construction costs for similar buildings averaging about 
$24.18/sf, this ‘found space’ represents a value of $23,793. From 
the owner’s perspective, if Class A space in Dallas rents for $20/sf 
per year, this bonus space potentially earns about $20,000 
annually. In addition, the earlier project completion generates 
earlier income.

Conclusion
Comparing costs between similar building systems is more 
complex than it might fi rst appear. To accurately evaluate 
products, it is important to look at every factor affected by 
the choice of either alternative. One shall consider not just the 
purchase price, but labor and transportation costs as well. Looking 
beyond the specifi c costs of the systems in question is critical, as 
is examining each option’s impact on construction schedules, 
equipment needs, and structural demands. It is critical to think 
about benefi ts as well as costs, the better to make a choice that 
increases the owner’s income or satisfaction from a project. cs

Notes
1 For more on studcast, see “Studcast Walls” in the April 2007 
edition of The Construction Specifi er.
2 The complete cost study (a 10-page spreadsheet) is available by 
request from the authors.
3 See data from the Steel Recycling Institute and American 
Institute of Steel Construction (AISC). Visit www.recycle-steel.
org/PDFs/leed/LEEDNov09.pdf.
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