
A
C

I 3
18

.2
M

-1
4

Building Code Requirements  
for Concrete Thin Shells  
(ACI 318.2M-14)

Commentary on  
Building Code Requirements  
for Concrete Thin Shells 
(ACI 318.2RM-14)

Reported by ACI Committee 318

An ACI Standard and Report

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/aci-3182m-143182rm-14-pdf/


First Printing
February 2015

ISBN: 978-1-94272-708-8

Building Code Requirements for Concrete Thin Shells

Copyright by the American Concrete Institute, Farmington Hills, MI. All rights reserved. This material 
may not be reproduced or copied, in whole or part, in any printed, mechanical, electronic, film, or other 
distribution and storage media, without the written consent of ACI.

The technical committees responsible for ACI committee reports and standards strive to avoid 
ambiguities, omissions, and errors in these documents. In spite of these efforts, the users of ACI 
documents occasionally find information or requirements that may be subject to more than one 
interpretation or may be incomplete or incorrect. Users who have suggestions for the improvement of 
ACI documents are requested to contact ACI via the errata website at http://concrete.org/Publications/
DocumentErrata.aspx. Proper use of this document includes periodically checking for errata for the most 
up-to-date revisions.

ACI committee documents are intended for the use of individuals who are competent to evaluate the 
significance and limitations of its content and recommendations and who will accept responsibility for 
the application of the material it contains. Individuals who use this publication in any way assume all 
risk and accept total responsibility for the application and use of this information.

All information in this publication is provided “as is” without warranty of any kind, either express or 
implied, including but not limited to, the implied warranties of merchantability, fitness for a particular 
purpose or non-infringement.

ACI and its members disclaim liability for damages of any kind, including any special, indirect, incidental, 
or consequential damages, including without limitation, lost revenues or lost profits, which may result 
from the use of this publication.

It is the responsibility of the user of this document to establish health and safety practices appropriate 
to the specific circumstances involved with its use. ACI does not make any representations with regard 
to health and safety issues and the use of this document. The user must determine the applicability of 
all regulatory limitations before applying the document and must comply with all applicable laws and 
regulations, including but not limited to, United States Occupational Safety and Health Administration 
(OSHA) health and safety standards.

Participation by governmental representatives in the work of the American Concrete Institute and in 
the development of Institute standards does not constitute governmental endorsement of ACI or the 
standards that it develops.

Order information: ACI documents are available in print, by download, on CD-ROM, through electronic 
subscription, or reprint and may be obtained by contacting ACI.

Most ACI standards and committee reports are gathered together in the annually revised ACI Manual of 
Concrete Practice (MCP).

American Concrete Institute
38800 Country Club Drive
Farmington Hills, MI 48331
Phone:	 +1.248.848.3700
Fax:	 +1.248.848.3701

www.concrete.org

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

http://concrete.org
https://www.stdhive.com/standards/aci-3182m-143182rm-14-pdf/


Building Code Requirements for Concrete Thin 
Shells (ACI 318.2M-14)

An ACI Standard

Commentary on Building Code Requirements for 
Concrete Thin Shells (ACI 318.2RM-14)

An ACI Report

Reported by ACI Committee 318

The materials, processes, quality control measures, and in-
spections described in this document should be tested, moni-
tored, or performed as applicable only by individuals holding 
the appropriate ACI Certification or equivalent.

Randall W. Poston, Chair Basile G. Rabbat, Secretary

VOTING MAIN COMMITTEE MEMBERS

Neal S. Anderson
Florian G. Barth
Roger J. Becker

Kenneth B. Bondy
Dean A. Browning
James R. Cagley
Ned M. Cleland

W. Gene Corley*
Ronald A. Cook

Charles W. Dolan

Anthony E. Fiorato
Catherine E. French

Robert J. Frosch
Luis E. Garcia

Brian C. Gerber
S. K. Ghosh

David P. Gustafson
James R. Harris

Terence C. Holland
Shyh-Jiann Hwang

James O. Jirsa
Dominic J. Kelly

Gary J. Klein
Ronald Klemencic
Cary Kopczynski

Colin L. Lobo
Paul F. Mlakar
Jack P. Moehle

Lawrence C. Novak
Gustavo J. Parra-Montesinos

David M. Rogowsky
David H. Sanders
Guillermo Santana

Thomas C. Schaeffer
Stephen J. Seguirant
Andrew W. Taylor

James K. Wight
Sharon L. Wood

Loring A. Wyllie Jr.

VOTING SUBCOMMITTEE MEMBERS

Raul D. Bertero
Allan P. Bommer
John F. Bonacci
Patricio Bonelli
Sergio F. Brena

JoAnn P. Browning
Nicholas J. Carino

David Darwin
Jeffrey J. Dragovich
Kenneth J. Elwood
Lisa R. Feldman

Harry A. Gleich
H. R. Trey Hamilton

R. Doug Hooton
Kenneth C. Hover

Steven H. Kosmatka
Michael E. Kreger

Jason J. Krohn
Daniel A. Kuchma

Andres Lepage
Raymond Lui
LeRoy A. Lutz

Joe Maffei
Donald F. Meinheit

Fred Meyer
Suzanne Dow Nakaki

Theodore L. Neff
Viral B. Patel

Conrad Paulson
Jose A. Pincheira

Carin L. Roberts-Wollmann
Mario E. Rodríguez

Bruce W. Russell

M. Saiid Saiidi
Andrea J. Schokker

John F. Silva
John F. Stanton
Roberto Stark

Bruce A. Suprenant
John W. Wallace
W. Jason Weiss

Fernando V. Yáñez

INTERNATIONAL LIAISON MEMBERS

F. Michael Bartlett
Mathias Brewer
Josef Farbiarz

Luis B. Fargier-Gabaldon
Alberto Giovambattista

Hector Hernandez

Angel E. Herrera
Hector Monzon-Despang

Enrique Pasquel

Patricio A. Placencia
Oscar M. Ramirez

Fernando Reboucas Stucchi

CONSULTING MEMBERS

Sergio M. Alcocer
John E. Breen

Neil M. Hawkins
H. S. Lew

James G. MacGregor
Robert F. Mast

Julio A. Ramirez
Charles G. Salmon*

*Deceased.

ACI 318.2M-14 was adopted August 29, 2014 and published February 2015.
Copyright © 2014, 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 
mechanical device, printed, written, or oral, or recording for sound or visual reproduc-
tion or for use in any knowledge or retrieval system or device, unless permission in 
writing is obtained from the copyright proprietors.

1
Curre

ntly
 in

 p
re

vie
w, c

lic
k b

uy f
ull v

er
sio

n

https://www.stdhive.com/standards/aci-3182m-143182rm-14-pdf/


PREFACE
This document governs the design of thin shell concrete structures, previously presented in ACI 318M-11 Chapter 19. Where 

required for design of thin shell concrete structures, provisions of ACI 318M are to be used to complement the provisions of 
this Code. Transition keys showing how the code was reorganized are provided on the ACI website on the 318 Resource Page 
under Topics in Concrete.

KEYWORDS
folded plates; inelastic analysis; ribbed shells; thin shells

NOTES FROM THE PUBLISHER
ACI 318.2M-14, Building Code Requirements for Concrete Thin Shells, and ACI 318.2RM-14, Commentary, are presented 

in a side-by-side column format. These are two separate but coordinated documents, with Code text placed in the left column 
and the corresponding Commentary text aligned in the right column. Commentary section numbers are preceded by an “R” to 
further distinguish them from Code section numbers.

The two documents are bound together solely for the user’s convenience. Each document carries a separate enforceable and 
distinct copyright.
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CHAPTER 1—GENERAL REQUIREMENTS 

1.1—Scope 
This Code provides information on the design, analysis, 

and construction of concrete thin shells.

1.1.1 Provisions of this Code shall govern for thin shell 
concrete structures, including ribs and edge members.

1.1.2 All provisions of ACI 318M-14 not specifically 
excluded, and not in conflict with provisions of this Code, 
shall apply to thin shell structures.

CHAPER 2—TERMINOLOGY 

2.1—Terminology 
2.1.1 Thin shells—Three-dimensional spatial structures 

made up of one or more curved slabs or folded plates whose 
thicknesses are small compared to their other dimensions. 
Thin shells are characterized by their three-dimensional 
load-carrying behavior, which is determined by the geometry 
of their forms, by the manner in which they are supported, 
and by the nature of the applied load.

2.1.2 Folded plates—A class of shell structure formed by 
joining flat, thin slabs along their edges to create a three-
dimensional spatial structure.

2.1.3 Ribbed shells—Spatial structures with material 
placed primarily along certain preferred rib lines, with the 
area between the ribs filled with thin slabs or left open.

2.1.4 Auxiliary members—Ribs or edge beams that serve 
to strengthen, stiffen, or support the shell; usually, auxiliary 
members act jointly with the shell.

2.1.5 Elastic analysis—An analysis of deformations 
and internal forces based on equilibrium, compatibility of 
strains, and assumed elastic behavior, and representing, to a 

R1—GENERAL REQUIREMENTS 

R1.1—Scope 
Because this Code applies to concrete thin shells of all 

shapes, extensive discussion of their design, analysis, and 
construction in the Commentary is not possible. Additional 
information can be obtained from the references. Perfor-
mance of shells and folded plates requires attention to detail 
(refer to Tedesko [1980]).

R1.1.1 Discussion of the application of thin shells in struc-
tures such as cooling towers and circular prestressed concrete 
tanks may be found in ACI 334.1R, ACI 334.2R, ACI 372R, 
and the IASS Working Group No. 5 report (1979).

R1.1.2 This Code is dependent on ACI 318M. Common 
terms, symbols, definitions and references used in this Code 
are in ACI 318M. Terms, symbols and definitions unique to 
this Code are defined herein.

R2—TERMINOLOGY 

R2.1—Terminology 
R2.1.1 Common types of thin shells are domes (surfaces 

of revolution) (Billington 1982; ASCE Task Committee 
1963), cylindrical shells (ASCE Task Committee 1963), 
barrel vaults (ACI SP-28), conoids (ACI SP-28), elliptical 
paraboloids (ACI SP-28), hyperbolic paraboloids (Esquillan 
1960), and groined vaults (Esquillan 1960).

R2.1.2 Folded plates may be prismatic (Billington 1982; 
ASCE Task Committee 1963), nonprismatic (ASCE Task 
Committee 1963), or faceted. The first two types consist 
generally of planar thin slabs joined along their longitu-
dinal edges to form a beam-like structure spanning between 
supports. Faceted folded plates are made up of triangular or 
polygonal planar thin slabs joined along their edges to form 
three-dimensional spatial structures.

R2.1.3 Ribbed shells (ACI SP-28; Esquillan 1960) gener-
ally have been used for larger spans where the increased 
thickness of the curved slab alone becomes excessive or 
uneconomical. Ribbed shells are also used because of the 
construction techniques employed and to enhance the 
aesthetic impact of the completed structure.

R2.1.4 Most thin shell structures require ribs or edge 
beams at their boundaries to resist the shell boundary forces, 
to assist in transmitting them to the supporting structure, and 
to accommodate the increased amount of reinforcement in 
these areas.

R2.1.5 Elastic analysis of thin shells and folded plates 
can be performed using any method of structural analysis 
based on assumptions that provide suitable approxima-
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