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ACI Committee Reports and Guides are intended for 
guidance in planning, designing, executing, and inspecting 
construction. This document is intended for the use of indi-
viduals who are competent to evaluate the significance and 
limitations of its content and recommendations and who will 
accept responsibility for the application of the information 
it contains. ACI disclaims any and all responsibility for the 
stated principles. The Institute shall not be liable for any loss 
or damage arising therefrom. Reference to this document 
shall not be made in contract documents. If items found in this 
document are desired by the Architect/Engineer to be a part of 
the contract documents, they shall be restated in mandatory 
language for incorporation by the Architect/Engineer.

ACI PRC-334.3-24 supersedes ACI 334.3R-05(20) and was published December 
2024. This report was first published in 2005 and revised in 2024.

Copyright © 2024, American Concrete Institute.
All rights reserved including rights of reproduction and use in any form or by any 

means, including the making of copies by any photo process, or by electronic or me-
chanical device, printed, written, or oral, or recording for sound or visual reproduction 
or for use in any knowledge or retrieval system or device, unless permission in writing 
is obtained from the copyright proprietors.

This report provides information on the construction of structural 
concrete shells using an inflated form. Major facets of the construc-
tion process are covered, including foundations, inflation, moni-
toring, and backup systems. Other aspects, such as the geometric 
variations of inflated forms, thickness of polyurethane foam, and 
mixture proportions for shotcrete, are also considered.

Keywords: dome; fabric; inflation; polyurethane foam; reinforcement; 
shotcrete; thin shell.
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CHAPTER 1—GENERAL
1.1—Introduction 

For centuries, concrete shells (predominantly arched and 
dome-shaped structures) have efficiently enclosed large 
clear-span volumes. The strength of compound-curved 
surfaces allowed early builders to construct self-supporting 
thin-shell buildings from a variety of materials, especially 
concrete. In the past, it took a tremendous amount of time 
and effort to create the desired shapes; construction of these 
thin-shell structures sometimes spanned several decades.

Knowledge of design and construction approaches for 
thin-shell concrete structures has greatly increased over 
the past 100 years, both from research and practical expe-
rience. The use of inflated forms has allowed shells to be 
constructed more economically (South 1990). Inflated 

forms (or air-supported forms) use air pressure to expand 
and hold a prefabricated flexible membrane in a predesigned 
shape. This type of process has become a primary mode for 
constructing thin-shell concrete structures in recent decades 
and presents unique challenges and concerns. This report 
contains lessons learned in the construction of thin-shell 
concrete dome structures using inflated forms. One example 
of a thin-shell concrete structure constructed using an air-
inflated form is Faith Chapel Christian Center, shown in 
Fig. 1.1. 

1.2—Scope
As inflatable forms continue to gain popularity, additional 

research is needed to increase understanding of the behavior 
of this type of concrete shell construction process. Included 
in this report are construction procedures, tolerances, and 
design checks to ensure that the finished structure meets 
adequate safety and serviceability levels. This report focuses 
primarily on inflated forms for concrete thin-shell domes 
(and structures of similar geometry), which also incorpo-
rate a spray polyurethane foam (SPF) layer as part of the 
construction process. The addition of SPF layers to a flexible 
inflated form aids in the safe construction of concrete thin 
shells and contributes to the overall thermal efficiency and 
longevity of the concrete shell. While a large percentage of 
concrete shells are designed and constructed with an SPF 
layer, many structures are built using fabric forms where 
the concrete is applied directly to the form, either from the 
outside or the inside. The guidelines in this report apply 
generally to all methods of concrete shell construction with 
inflated forms. One example of a dome using SPF as part 

Fig. 1.1—Faith Chapel Christian Center, Birmingham, AL: 
280 ft (85.4 m) diameter and 72 ft (22 m) tall, which includes 
a 3200-seat sanctuary, classrooms, and an administration 
building.

Fig. 1.2—Price City Works Complex, Price, UT. Four 
domes: 130 x 43 ft (40 x 13.1 m) fire station; 130 x 43 ft 
(40 x 13.1 m) storage facility; 130 x 43 ft (40 x 13.1 m) main-
tenance shop; and 90 x 40 ft (27 x 12.2 m) office and admin-
istration building.
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