
Columbia EX2147
Simpson Strong-Tie Company Inc. v. Columbia Insurance Company

PGR2024-000500001



TIMBER CONSTRUCTION 

MANUAL 

FOUR TH EDITION 

1994 

INSTITUTE OF TIMBER 

CONSTRUCTION 

A WILEY-INTERSCIENCE PUBLICATION 

JOHN WILEY & SONS, INC. 

New York • Chichester • Brisbane • Toronto • Singapore 

0002



This text is printed on acid-free paper. 

Copyright© 1994 by American Institute of Timber Construction. 

All rights reserved. Published simultaneously in Canada. 

Reproduction or translation of any part of this work beyond 
that permitted by Section 107 or 108 of the 1976 United 
States Copyright Act without the permission of the copyright 
owner is unlawful. Requests for permission or further 
information should be addressed to the Permissions Department, 
John Wiley & Sons, Inc., 605 Third Avenue, New York, NY 
10l58-0012. 

This publication is designed to provide accurate and 
authoritative information in regard to the subject 
matter covered. It is sold with the understanding that 
the publisher is not engaged in rendering legal, accounting, 
or other professional services. If legal advice or other 
expert assistance is required, the services of a competent 
professional person should be sought. 

Library of Congress Cataloging in Publication Data: 

Tim her construction manual / American Institute of Timber 
Construction. - 4th ed. 

p. cm. 
"A Wiley-Interscience publication." 
Includes bibliographical references and index. 
ISBN 0-471-30970-2 (alk. paper) 
1. Building, Wooden-Handbooks, manuals, etc, I. Amet·ican 

Institute of Timber Construction. 
TA666.T47 1994 

694--dc20 93-28233 

Printed in the United States of America 

10 9 8 7 6 5 4 3 2 1 

0003



ction. 

lent, 

y 

American 

93-28233

PREFACE 

The first edition of the American Institute of Timber Construction (AITC) 
Timber Construction Manual was published in 1966. Changes in the wood products 
industry, technological advances, and improvements in the structural timber fab­
ricating industry have necessitated severa] revisions of the Manual.

New lumber sizes and revisions in grading requirements for lumber and glued 
laminated timber were reflected in the second edition published in 197 4. The third 
edition was published in 1985 to reflect new information on timber design meth­
ods. This edition of the manual contains the latest design procedures used for 

timber construction. 
The American Institute ofTimber Construction has developed this Timber Con­

struction Manual for convenient reference by architects, engineers, contractors, 
teachers, the laminating and fabricating industry, and all others having a need 

for reliable up-to-date technical data and recommendations on engineered timber 
construction. The information and the recommendations herein are based on the 
most reliable technical data available, and reflect the commercial practices found 

to be most practical. Their application results in structurally sound construction. 
The Manual has been arranged primarily for convenient use by designers, de­

tailers, and fabricators of engineered timber construction. To avoid repetition, 

material which pertains to more than one area will be found in only one section. 
Suitable cross references are made in the other pertinent sections. 

Information of an engineering textbook nature, such as derivations of equa­
tions, is not included since the purpose of the Manual is to present data for design 
and construction application by those familiar with engineering procedures. 

The work of the preparation of the Timber Construction Manual was guided by 

the AITC Technical Advisory Committee, and was carried out by AITC staff 
engineers and the engineers and technical representatives ofAITC member firms. 

Suggestions for the improvement of this manual will be welcomed and will 
receive consideration in the preparation of future editions. 

The Timber Construction Manual has been adopted by the American Institute of 
Timber Construction as its official recommendation. 

While these data have been prepared in accordance with recognized en­
gineering principles and are based on the most accurate and reliable tech­
nical data available, they should not be used or relied upon for any general 
or specific application without competent professional examination and 
verification of their accuracy, suitability, and applicability by a licensed 
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vi Preface 

professional engineer, designer, or architect. By the publication of this 
manual, AITC intends no representation or warranty, expressed or im­
plied, that the information contained herein is suitable for any general or 
specific use or is free from infringement of any patent or copyright. Any 
user of this information assumes all risk and liability arising from such use. 
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PREFACE TO THIRD EDITION 

This Third Edition has been prepared to update the AITC Timber Construc­
tion Manual to reflect current timber design methods. Part I of the manual con­
tains general design data and construction information. Part II contains infor­

mation on loads and the design of structural elements and their fastenings. Part 
III contains reference information and AITC recommended standards and spec­
ifications for engineered timber construction. 

The work of the preparation of the Timber Constro.ction Manual was guided by 
the AITC Technical Advisory Committee and was carried out by AITC staff en-
gineers and by engineers and technical representatives of AITC member firms. 

Suggestions for the improvement of this manual will be welcomed and will re­
ceive consideration in the preparation of future editions. 

The Timber Construction Manual has been adopted by the American Institute of 
Timber Construction as its official recommendation. 

The American Institute of Timber Construction has developed this Timber Con­

struction Manual for convenient reference by architects, engineers, contractors, 
teachers, and the laminating and fabricating industry, and all others having need 
for up-to-date _technical data and recommendations on engineered timber con­
struction. 

PREFACE TO SECOND EDITION 

The first edition of the AITC Timber Construction Manual was published in 1966. 
Changes in the wood products industry and technological advances and im­
provements in the structural timber fabricating industry have necessitated this 
revised edition of the Manual.

New lumber sizes and revisions in grading requirements for lumber and glued 
laminated timber are reflected in this second edition. Improved and refined design 
procedures are also incorporated. 

The Timber Constro.ction Manual was prepared by the AITC engineering staff 
with the guidance of the Institute's Technical Advisory Committee. The valuable 
assistance provided from many sources in developing technical data for the Manual

is gratefully acknowledged. 
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PREFACE TO FIRST EDITION 

In recent years, technical developments and the establishment of an engineered 
timber fabricating and laminating industry have had a profound effect on con­
struction. Long clear spans of timber trusses, girders, arches, and decking are 
now commonplace. Engineered timber is widely used in such diversified con­
struction as schools, churches, commercial buildings, industrial buildings, res­
idences and farm buildings, highway and railway bridges, towers, theater screens, 
ships, and military and marine installations. 

Modern practices combine engineering, quality control, and careful grading 
with the use of proper working stresses, dependable adhesives, and efficient me­
chanical fastenings to produce reliable construction. Laminatil;lg with strong, du­
rable ·adh�sives permits the manufacture of curved and variable shaped members 
and thus increases the versatility of timber construction. 

The American Institute of Timber Construction is a nonprofit, technical, in­
dustrial association of manufacturers and fabricators who may design, plant-lam­
inate, fabricate, assemble, and erect load-carrying sawn and glued timber framing 
and decking for roofs and other structural parts_ofschools, churches, commercial, 
industrial, and other buildings, and for other structures such as bridges, towers, 
and marine installations. 

The American Institute of Timber Construction has developed this Timber Con­

struction Manual for convenient reference by architects, engineers, contractors, 
teachers, the laminating and fabricating industry, and all others having a need 
for reliable, up-to-date technical data and recommendations on engineered timber 
construction. The information and the recommendations herein are based on the 
most reliable technical data available and reflect the commercial practices found 
to be most practical. Their appli<:;ation results in structurally sound construction. 

The Manual has been arranged primarily for convenient use by designers, de­
tailers, and fabricators of engineered timber construction. To avoid repetition, 
material which pertains to more than one area will be found in only one section. 
Suitable cross references are made in the other pertinent sections. 

Information ofan engineering textbook nature, such as derivations of formulae, 
is not included, since the purpose of the Manual is to present data for design and 
construction application by those familiar with engineering procedures. 

Part I of the Manual contains design data and construction information. Part 
II contains AITC recommended standards and specifications which will aid the 
designer in preparing plans and specifications for engineered timber construction. 

Material has been compiled from many sources. Where it has been possible 

!X 
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x Preface lo First Edition 

to identify the author of the material reproduced, it is used with the author's per­
m1ss10n. 

Every precaution has been taken to assure that all the data and information 
included are as accurate as possible. However, the Institute cannot assume re­
sponsibility for errors or omissions resulting from the use of this Manual in the 
preparation of plans or specifications. The Institute does not prepare engineering 
plans. 

The work of the preparation of the Timber Construction Manual was guided by 
the AITC Technical Advisory Committee and was carried out by AITC staff en­
gineers and by engineers and technical representatives of AITC member firms. 

Suggestions for the improvement of this Manual will be welcomed and will re­
ceive consideration in the preparation of future editions. 

The Timber Construction Manual has been adopted by the American Institute of 
Timber Construction as its official recommendation. 
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provisions regarding· seasoning of members, service conditions, and so on apply 
equally to staples. 

7.10 LIGHT METAL FRAMING DEVICES 

7.10.1 Framing Anchors 

Framing anchors are metal fittings used to provide a more positive connection 
between wood members than is obtained by toe-nailing. The several types of man­
ufactured framing anchors are right-angle pieces formed from light gage ( typically 
18 gage) galvanized sheet steel (see Fig. 7.28). 

These may be bent to conform with use conditions. The outstanding legs may 
be of rectangular, triangular, or other shape, [:lnd they are predrilled or pre­
punched to receive special nails. Nails appropriate to the particular framing an­
chor should be used in all holes provided in the anchor to develop its full load­
carrying capacity. Framing anchors are commonly used in pairs to avoid eccen­
tricity. 

Allowable load values for framing anchors are generally determined by test, 
but an estimate may be based on the lateral resistance of the nails used. Allowable 
loads for framing anchors are generally given for normal duration ofload but may 
be adjusted for other durations of load. Before making adjustments for duration 
ofload, the manufacturer's literature should be checked to ascertain the duration " 
ofload basis on which the recommended values were based and also to make sure 
that the stress in the anchors or nails are not exceeded by increases for duration 
ofload. The manufacturer's data for the particular type of framing anchor being 
used should be followed. 

7.10.2 Joist and Purlin Hangers 

Joist and purlin hangers are standard items fabricated by several manu­
facturers. The allowable loads shown in the manufacturer's literature are 
usually determined by tests. Several types of hangers are shown in Fig. 7.29. 
The manufacturer's data for the particular type of hanger being used should be 
followed. 

K!/2in. FIGURE 7.28 Typical framing anchor dimensions. 
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FIGURE 7 .29 Typical joist and purlin hanger types. (a)Joist hanger; (b)joist hanger; (c) joist and 
purlin hanger; (d) joist and beam hanger. 
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