ASCE STANDARD ASCE/T&DI/ICPI

58-16

Structural Design of
Interlocking Concrete
Pavement for Municipa)
Streets and Roadways

n -
‘ ii TRANSPORTATION
_T&DI EE ‘ I c I] I
& 27 st 4
AMERICAN SOCIETY OF CIVIL ENGINEERS ggsgmi'ﬂ%;iﬁ QQQQ

PUBLISHED BY THE AMERICAN SOCIETY OF CIVIL ENGINEERS



https://www.stdhive.com/standards/asce-58-16-pdf/

Library of Congress Cataloging-in-Publication Data

Names: American Society of Civil Engineers.

Title: Structural design of interlocking concrete pavement for municipal streets and
roadways / American Society of Civil Engineers.

Description: Reston, Virginia : ASCE, [2016] | Series: ASCE standard | “ASCE/T&DI/ICPI
58-16.” | Includes bibliographical references and index.

Identifiers: LCCN 2016041054 | ISBN 9780784414507 (soft cover : alk. paper) | ISBN
9780784480281 (PDF)

Subjects: LCSH: Pavements, Concrete—Design and construction—Standards. | Concrete
roads—Design and construction—Standards. | Streets—Design and construction—Standards.
Classification: LCC TE278 .S785 2016 | DDC 625.8/4-dc23 LC record available at
https://lccn.loc.gov/2016041054

Published by American Society of Civil Engineers
1801 Alexander Bell Drive

Reston, Virginia, 20191-4382
www.asce.org/bookstore | ascelibrary.org

This standard was developed by a consensus standards development process that has becn
accredited by the American National Standards Institute (ANSI). Accreditation by ANS1,
voluntary accreditation body representing public and private sector standards ¢ >velo, ment
organizations in the United States and abroad, signifies that the standard: devi'cpment
process used by ASCE has met the ANSI requirements for openness, balanc . con. 2nsus, and
due process.

While ASCE’s process is designed to promote standards that refi t a fair and reasoned
consensus among all interested participants, while preserving the pubiic health, safety, and
welfare that is paramount to its mission, it has not made &> in »ne.dent assessment of and
does not warrant the accuracy, completeness, suitabi'ty, «= utility of any information,
apparatus, product, or process discussed herein.~SCL does not intend, nor should
anyone interpret, ASCE’s standards to replace ‘he :ound judgment of a competent
professional, having knowledge and experience in the appropriate field(s) of practice, nor
to substitute for the standard of care reqiired of such professionals in interpreting and
applying the contents of this standard.

ASCE has no authority to enforce co .ipliaace with its standards and does not undertake to
certify products for compliance or  rer der any professional services to any person or entity.

ASCE disclaims any and:all Liability for any personal injury, property damage, financial loss,
or other damages of ., natu.. whatsoever, including without limitation any direct, indirect,
special, exemplaryv, ¢ = ~ong 2quential damages, resulting from any person’s use of, or reliance
on, this standar¢: Any uadividual who relies on this standard assumes full responsibility for
such use.

ASCE and A. crican Society of Civil Engineers—Registered in U.S. Patent and Trademark
Off'ce.

1 hotocopies and permissions. Permission to photocopy or reproduce material from ASCE
pubiications can be requested by sending an e-mail to permissions @asce.org or by locating
a title in ASCE’s Civil Engineering Database (http://cedb.asce.org) or ASCE Library
(http://ascelibrary.org) and using the “Permissions” link.

Errata: Errata, if any, can be found at http://dx.doi.org/10.1061/9780784414507.

Copyright © 2016 by the American Society of Civil Engineers.
All Rights Reserved.

ISBN 978-0-7844-1450-7 (soft cover)

ISBN 978-0-7844-8028-1 (PDF)

Manufactured in the United States of America.

23 22 21 20 19 18 17 16 1 2 3 45


https://lccn.loc.gov/2016041054
www.asce.org/bookstore
http://ascelibrary.org
http://cedb.asce.org
http://ascelibrary.org
http://dx.doi.org/10.1061/9780784414507
https://www.stdhive.com/standards/asce-58-16-pdf/

ASCE STANDARDS

In 2014, the Board of Direction approved revisions to the ASCE
Rules for Standards Committees to govern the writing and
maintenance of standards developed by ASCE. All such stan-
dards are developed by a consensus standards process managed
by the ASCE Codes and Standards Committee (CSC). The
consensus process includes balloting by a balanced standards
committee and reviewing during a public comment period. All
standards are updated or reaffirmed by the same process every
five to ten years. Requests for formal interpretations shall be
processed in accordance with Section 7 of ASCE Rules for
Standards Committees which are available at www.asce.org.
Errata, addenda, supplements, and interpretations, if any, for
this standard can also be found at www.asce.org.

This standard has been prepared in accordance with recog-
nized engineering principles and should not be used without the
user’s competent knowledge for a given application. The publi-
cation of this standard by ASCE is not intended to warrant that
the information contained therein is suitable for any general or
specific use, and ASCE takes no position respecting the vali ity
of patent rights. The users are advised that the determinai on ~f
patent rights or risk of infringement is entirely their own
responsibility.

A complete list of currently available star.darc. is available
in the ASCE Library (http://ascelibrary.or /pag>/books/s-
standards).


http://www.asce.org
http://www.asce.org
http://ascelibrary.org/page/books/s-standards
http://ascelibrary.org/page/books/s-standards
https://www.stdhive.com/standards/asce-58-16-pdf/



https://www.stdhive.com/standards/asce-58-16-pdf/

CONTENTS

PREFACE . . . . vii
STRUCTURAL DESIGN OF INTERLOCKING CONCRETE PAVEMENT STANDARDS COMMITTEE . . . . ix
1 GENERAL . . . . . 1
1.1 SCOPE. . . o e 1

1.2 Referenced Standards . . . . . . . . . . .. e e 1

1.3 Deviations from This Standard Guideline. . . . . . . . . . ... ... ... .. ... ... ... D 1

1.4 Engineer Required . . . . . . . . . .. 1

2 PREPARATION FOR PAVEMENT DESIGN . . . . . . . . .. et 3
3 DESIGN ELEMENTS . . . . . . R U 5
3.1 General. . . . . . ... e 5

32 Design Principles . . . . . . .. ... A T 5

33 Design Life . . . . ... ... ... .. . ... . B 5

34 Design Reliability . . . . . . . . . . . o e 5

3.5 Design Traffic . . . . . . . . . . 5

3.6 Subgrade Soil Strengthing AsSeSSMENt . . . . . . . . . . ... T L e e e e e 6

3.6.1 Characterizing Subgrade Drainage . . . . . . . . . . .. .0 00 Lo 6

3.6.2 Frost, Swelling Soils, and Other Considerations . . .. . . . . .. . ... ... ... ...... 6

3.7 Selection of Base Materials and Thicknesses. . . . . . . . B D 7

3.7.1 Unbound Dense-Graded Base . . . . . . . .. 0 . 7

3.7.2 Bound (or Treated) Bases . . . . . ... .. L Y e e e e e e e e e 7

3.8 Determining Subbase Thickness. . . . . . . . . . . ... oL 7

3.8.1 Unbound Dense-Graded Subbase . . . . . . .0 . ... L 7

39 Design Pavement Structure Drainage . . . . ... . . . . . . L e 7

310  Geotextile . . . ... ... L. B O 9

3.11 Bedding and Joint Sand Requirements . . . .o . ..o L oL 9
3.11.1 Bedding Sand . . ... ... AN e 9

3.11.2 Bedding Sand Drainage . . . . . . . .. 10

3.11.3 Joint Sand . . . . . .. O 10

3.12  Concrete Pavers . . . . . . . L L L 11

3.12.1 Paver Laying Pattein .. . . . . L L e 11

3.13  Edge Restraints . . . . /. . L e e 11

3.14  Construction Details and Spec fications. . . . . . . . .. ... ... o o o oo oo 11

4 DESIGN TABLES AN WUORKED EXAMPLES . . . . . . . . et 13
4.1 Design Tables . . 0 . . L L e e 13

4.2 Example Case Studics . . . . . . . o e e e e e 14

5 OTHER DESICN CONSIDERATIONS. . . . . o e e e e e e e e e e 25
APPENDL”: GLUSSARY OF TERMS . . . . . e e e e s 27
RIFEKINCES . . o 29
TNDEX e 31

Structural Design of Interlocking Concrete Pavement for Municipal Streets and Roadways v


https://www.stdhive.com/standards/asce-58-16-pdf/



https://www.stdhive.com/standards/asce-58-16-pdf/

PREFACE

Interlocking concrete pavers can provide a durable and effective
pavement system, but as with any pavement, proper design,
construction, and maintenance procedures are required. This
standard guideline has been prepared by the ASCE/T&DI Struc-
tural Design of Interlocking Concrete Pavement Standards
Committee. It establishes guidelines for developing appropriate
pavement structures for various traffic and subgrade conditions.
The overall goal of this standard guideline is to assist the industry
and public by establishing structural design standards for inter-
locking concrete pavements.

The trend in North America is toward the development and
implementation of mechanistic-empirical design protocols.
Although efforts by the interlocking concrete pavement industry
to move toward adopting a mechanistic-empirical design

procedure are underway, the required data to implement such
a procedure are not yet available, and therefore, this standard
guideline was developed according to the 1993 AASHTO Guide
for Design of Pavement Structures (AASHTO 1993).

The development of this standard guideline is a result of 2
partnership between the Transportation and Development Ir sti:
tute of ASCE and the Interlocking Concrete Pavement In: ‘itu.»
The organizations jointly encouraged expert voluntec=s tc be-
come a part of the standards committee that developeu the
standard guideline and supported the efforts <f th.* committee.
This committee comprises individuals from mai. 7 backgrounds,
including consulting engineering, research, design and
manufacturing, education, governmer. . an.' priyute practice.
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