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ABSTRACT
SEI/ASCE/SFPE Standard 29-99, Standard Calculation Methods
for Structural Fire Protection, provides methods to calculate the fire
resistance of selected structural members and barrier assemblies us-
ing structural steel, plain concrete, reinforced concrete, timber and
wood, concrete masonry, and clay masonry. These methods are in-
tended to provide architects, engineers, building officials, and others
with calculation methods that will give the equivalent fire resistance
that would have been achieved in the ASTM E119 standard fire test.
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In April 1980, the Board of Direction approved
ASCE Rules for Standards Committees to govern the
writing and maintenance of standards developed by the
Society. All such standards are developed by a consen-
sus standards process managed by the Management
Group F (MGF), Codes and Standards. The consensus
process includes balloting by the balanced standards
committee made up of Society members and nonmem-
bers, balloting by the membership of ASCE as a
whole, and balloting by the public. All standards are
updated or reaffirmed by the same process at intervals
not exceeding 5 years.
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Part 1
ASCE 21-98 Automated People Mover Standards—

Part 2
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Part 3
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EWRI/ASCE 33-01 Comprehensive Transboundary 
International Water Quality Management 
Agreement
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v

FOREWORD

The material presented in this Standard has been
prepared in accordance with recognized engineering
principles. This Standard should not be used without
first securing competent advice with respect to its suit-
ability for any given application. The publication of the
material contained herein is not intended as a represen-
tation or warranty on the part of the American Society
of Civil Engineers, or of any other person named
herein, that this information is suitable for any general
or particular use or promises freedom from infringe-
ment of any patent or patents. Anyone making use of
this information assumes all liability from such use.

In April 1995, the Board of Direction approved
the revision to the ASCE Rules for Standards Commit-
tees to govern the writing and maintenance of Stan-
dards developed by the Society. All such Standards are
developed by a consensus standards process managed
by the ASCE Codes and Standards Activities Commit-
tee (CSAC). The consensus process includes balloting
by a balanced standards committee made up of Society
members and nonmembers, balloting by the member-
ship of ASCE as a whole, and balloting by the public.
All Standards are updated or reaffirmed by the same
process at intervals not exceeding 5 years.

This is a preview of "ASCE/SEI/SFPE 29-99". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ASCESEISFPE2999?source=preview


This page intentionally left blank 

This is a preview of "ASCE/SEI/SFPE 29-99". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ASCESEISFPE2999?source=preview


ACKNOWLEDGMENTS

effort between SEI and the Society of Fire
Protection Engineers (SFPE). Although developed
through ASCE’s consensus process, SFPE contributed
greatly to the development of this Standard.

This Standard was prepared through the consensus
standards process by balloting in compliance with pro-
cedures of ASCE’s Codes and Standards Activities
Committee. Those individuals who serve on the Struc-
tural Design for Fire Conditions Standards Committee
are:

vii

The Structural Engineering Institute (SEI) of the
American Society of Civil Engineers (ASCE) ac-
knowledges the devoted efforts of the Structural De-
sign for Fire Conditions Standards Committee  of the
Codes and Standards Activities Division. This group
comprises individuals from many backgrounds in-
cluding consulting engineering, research, construction
industry, education, government, design, and private
practice.

The development of this Standard was a joint

James P. Barris, Chair Clayford T. Gimm Joseph J. Messersmith, Jr.
Robert W. Fitzgerald, Vice-Chair Ram A. Goel James A. Milke, Vice-Chair
Jesse J. Beitel Peter J. Gore Willse Arthur J. Mullkoff
Kenneth E. Bland Alfred G. Handy Mark A. Nunn
Richard W. Bletzacker Mark B. Hogan Walter J. Prebis
Joseph A. Bohinsky Craig A. Holmes William D. Rome
Delbert F. Boring John W. Home Joseph E. Saliba
Richard W. Bukowski Robert C. Jackson Erwin L. Schaffer
Susan Dowty Jack Jones Kenneth M. Schoonover
Robert H. Dutson Donal H. Landis Paul D. Sullivan
Arobindo Dutt Tiam T. Lie Jan S. Teraszkiewicz
Joseph M. Englot Sadek W. Mansour Phillip C. Terry
John A. Frauenhoffer Edward F. Martella Michael G. Verlaque
Daniel F. Gemery John H. Matthys Roger H. Wildt
Ronald R. Gerace Robert R. McCluer George William

This is a preview of "ASCE/SEI/SFPE 29-99". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ASCESEISFPE2999?source=preview


This page intentionally left blank 

This is a preview of "ASCE/SEI/SFPE 29-99". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ASCESEISFPE2999?source=preview


CONTENTS

ix

1. Standard Calculation Methods for Structural Fire Protection
1.1 General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.3 Purpose and Use  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.4 Referenced Standards  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.4.1 American Concrete Institute  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.4.2 American Society for Testing and Materials  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.4.3 American Forest and Paper Association  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.4.4 American Institute of Steel Construction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1.5 Definitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2. Standard Methods for Determining the Fire Resistance of Plain and Reinforced

Concrete Construction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2.1 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2.2 Definitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2.3 Concrete Walls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.3.1 Hollow-Core Panel Walls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2.3.2 Flanged Wall Panels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2.3.3 Ribbed or Undulating Panels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2.3.4 Multiple-Wythe Walls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.3.4.1 Graphical Solution  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2.3.4.2 Numerical Solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2.3.4.2.1 Sandwich Panels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
2.3.4.2.2 Air Spaces . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.3.5 Joints Between Precast Concrete Wall Panels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2.3.5.1 Joints Required to Be Insulated  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2.3.5.2 Thickness of Insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

2.3.6 Walls with Gypsum Wallboard or Plaster Finishes . . . . . . . . . . . . . . . . . . . . . . . . . . 6
2.3.6.1 Calculation for Non–Fire-Exposed Side . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
2.3.6.2 Calculation for Fire-Exposed Side  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.3.6.3 Assume Each Side of Wall Is Fire-Exposed Side . . . . . . . . . . . . . . . . . . . . . 7
2.3.6.4 Minimum Rating Provided by Concrete . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.3.6.5 Installation of Finishes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2.3.6.5.1 Furring Members  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.3.6.5.2 Gypsum Wallboard Orientation  . . . . . . . . . . . . . . . . . . . . . . . . . . 7

2.4 Concrete Floor and Roof Slabs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.4.1 Slabs with Other Than Flat Surfaces  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
2.4.2 Joints in Precast Slabs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.4.3 Two-Course Floors and Roofs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.4.4 Insulated Roofs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2.5 Concrete Cover over Reinforcement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.5.1 Cover for Slab Reinforcement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.5.2 Cover for Non-Prestressed Reinforcement in Beams  . . . . . . . . . . . . . . . . . . . . . . . . 9

2.5.2.1 Calculating Cover  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2.5.3 Cover for Prestressed Reinforcement in Beams  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2.5.3.1 Calculating Cover  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
2.6 Reinforced Concrete Columns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

2.6.1 Minimum Cover for Reinforcement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
2.6.2 Columns Built into Walls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

This is a preview of "ASCE/SEI/SFPE 29-99". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ASCESEISFPE2999?source=preview


x

3. Standard Methods for Determining the Fire Resistance of Timber and Wood
Structural Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
3.1 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

3.1.1 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
3.1.2 Dimensions and Metric Conversion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14

3.2 Notations and Definitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
3.3 Design of Fire-Resistive Exposed Wood Members . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3.3.1 Analytical Method for Exposed Wood Members  . . . . . . . . . . . . . . . . . . . . . . . . . . 15
3.3.2.1 Load Factor and Effective Length Factor  . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3.3.2.1.1 Load Factor of Short Columns  . . . . . . . . . . . . . . . . . . . . . . . . . . 15
3.3.2.1.2 Load Factor of Beams and Other Columns  . . . . . . . . . . . . . . . . 15

3.3.2.2 Beams  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
3.3.2.2.1 Glued Laminated Timber Beams  . . . . . . . . . . . . . . . . . . . . . . . . 15

3.3.2.3 Columns  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
3.3.2.4 Connectors and Fasteners  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3.4 Component Additive Method for Calculating and Demonstrating Assembly 
Fire Endurance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
3.4.1 Analytical Method for Protected Wood-Frame Assemblies  . . . . . . . . . . . . . . . . . . 15

3.4.1.1 Component Times . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
3.4.1.2 Exposed Plywood  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
3.4.1.3 Unsymmetrical Wall Assemblies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
3.4.1.4 Floor/Ceiling and Roof/Ceiling Assemblies . . . . . . . . . . . . . . . . . . . . . . . . 17

4. Standard Calculation Methods for Determining the Fire Resistance of Masonry  . . . . . . . . . . 17
4.1 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
4.2 Definitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
4.3 Equivalent Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

4.3.1 Hollow Unit Masonry  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
4.3.2 Solid Grouted Construction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
4.3.3 Air Spaces or Cells Filled with Loose Fill Material  . . . . . . . . . . . . . . . . . . . . . . . . 19

4.4 Masonry Walls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
4.4.1 Walls with Gypsum Wallboard or Plaster Finishes . . . . . . . . . . . . . . . . . . . . . . . . . 20

4.4.1.1 Calculation for Non–Fire-Exposed Side . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
4.4.1.2 Calculation for Fire-Exposed Side  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
4.4.1.3 Assume Each Side of Wall Is Fire-Exposed . . . . . . . . . . . . . . . . . . . . . . . . 20
4.4.1.4 Minimum Rating Provided by Masonry Walls . . . . . . . . . . . . . . . . . . . . . . 21
4.4.1.5 Installation of Finishes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

4.4.1.5.1 Gypsum Wallboard or Gypsum Lath and Plaster  . . . . . . . . . . . . 21
4.4.1.5.2 Plaster and Stucco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

4.4.2 Single-Wythe Wall Assemblies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
4.4.3 Multi-Wythe Wall Assemblies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
4.4.4 Multi-Wythe Walls with Dissimilar Materials  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
4.4.5 Movement Joints  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

4.5 Reinforced Masonry Columns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
4.6 Masonry Lintels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

5. Standard Methods for Determining the Fire Resistance of Structural Steel Construction  . . . . 23
5.1 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
5.2 Structural Steel Columns  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

5.2.1 Gypsum Wallboard  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
5.2.2 Spray-Applied Materials  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
5.2.3 Concrete-Filled Hollow Steel Columns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
5.2.4 Concrete or Masonry Protection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

CONTENTS

This is a preview of "ASCE/SEI/SFPE 29-99". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ASCESEISFPE2999?source=preview


CONTENTS

xi

5.3 Structural Steel Beams and Girders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
5.3.1 Spray-Applied Materials  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

5.4 Structural Steel Trusses  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

Commentary to SEI/ASCE/SFPE Standard 29-99

Commentary for 2: Standard Methods for Determining the Fire Resistance of Plain 
and Reinforced Concrete Construction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Commentary for 3: Standard Methods for Determining the Fire Resistance of Timber and
Wood Structural Elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Commentary for 4: Standard Calculation Methods for Determining the Fire Resistance 
of Masonry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Commentary for 5: Standard Methods for Determining the Fire Resistance of Structural
Steel Construction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

Appendix A  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

Index  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .59

List of Figures

2-1 Fire Resistance Ratings of Two-Wythe Concrete Walls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
2-2 Values of Rn

059 for Different Types of Concrete  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
2-3 Ceramic Fiber Joint Protection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
2-4 Fire Resistance of Two-Course Concrete Floors and Roofs  . . . . . . . . . . . . . . . . . . . . . . . . . . 8
2-5a Fire Resistance of Concrete Roofs with Overlays of Insulating Concrete  . . . . . . . . . . . . . . 10
2-5b Fire Resistance of Concrete Roofs with Board Insulations  . . . . . . . . . . . . . . . . . . . . . . . . . . 11
3-1 Effect of Relocating a Tension Laminate into the Core Zone  . . . . . . . . . . . . . . . . . . . . . . . . 16
4-1 Fire Resistance of Multi-Wythe Masonry Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
4-2 Movement Joints for Fire-Resistant Masonry Assemblies  . . . . . . . . . . . . . . . . . . . . . . . . . . 23
5-1 Determination of the Heated Perimeter (D) of Steel Columns  . . . . . . . . . . . . . . . . . . . . . . . 24
5-2 Gypsum Wallboard Protected Structural Steel Colmns with Sheet Steel Column 

Covers (Four Hours or Less)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
5-3 Gypsum Wallboard Protected Structural Steel Columns with Steel Stud/Screw 

Attachment System (Three Hours or Less)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
5-4 Structural Steel Columns with Spray-Applied Fire Protection  . . . . . . . . . . . . . . . . . . . . . . . 27
5-5 Concrete Protected Structural Steel Columns  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
5-6 Concrete Masonry Protected Structural Steel Columns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
5-7 Determination of the Heated Perimeter of Steel Beams and Girders  . . . . . . . . . . . . . . . . . . 31
C2-1 ASTM E119 Time-Temperature Curve  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
C2-2 Equivalent Opening Factor, Feo, for Concrete Walls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37
C2-3 Flanged Wall Panels  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
C2-4 Minimum Thickness for Ribbed Panels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
C3-1 Fire-Exposed Side (Example 1)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
C3-2 Fire-Exposed Side (Example 2)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
C3-3 Fire-Exposed Side (Example 3)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

This is a preview of "ASCE/SEI/SFPE 29-99". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ASCESEISFPE2999?source=preview


List of Tables

2-1 Fire Resistance of Concrete Walls, Floors, and Roofs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2-2 Multiplying Factor for Finishes on Non–Fire-Exposed Side of Concrete Wall  . . . . . . . . . . . 6
2-3 Time Assigned to Finish Materials on Fire-Exposed Side of Concrete Wall  . . . . . . . . . . . . . 7
2-4 Multiplying Factors for Equivalent Thickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
2-5 Minimum Cover for Non-Prestressed and Prestressed Reinforcement in Concrete

Floor and Roof Slabs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
2-6 Minimum Cover for Non-Prestressed Reinforcement in Concrete Beams  . . . . . . . . . . . . . . 12
2-7a Minimum Cover for Prestressed Reinforcement in Concrete Beams 40 sq in. or

Greater in Area Regardless of Beam Widths  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
2-7b Minimum Cover for Prestressed Reinforcement in Concrete Beams 8 in. (203mm) or

Greater in Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
2-8 Minimum Concrete Column Dimension  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
3-1 Time Assigned to Protective Membranes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
3-2 Time Assigned to Wood-Frame Components  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
3-3 Time Assigned for Insulation of Cavity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
3-4 Membrane on Exterior Face of Walls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
3-5 Flooring or Roofing Membrane  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
4-1 Fire Resistance Rating of Masonry  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
4-2 Multiplying Factors for Finishes on Non–Fire-Exposed Side of Masonry Walls  . . . . . . . . . 20
4-3 Time Assigned to Finish Materials on Fire Exposed Side of Masonry Wall  . . . . . . . . . . . . 20
4-4 Reinforced Masonry Columns  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
4-5 Reinforced Masonry Lintels Minimum Longitudinal Reinforcing Cover  . . . . . . . . . . . . . . . 22
5-1 Properties of Concrete  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
5-2 Properties of Concrete Masonry  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
5-3 Properties of Clay Masonry  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
X3-1 Construction Classification, Restrained and Unrestrained  . . . . . . . . . . . . . . . . . . . . . . . . . . 57

This is a preview of "ASCE/SEI/SFPE 29-99". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ASCE/ASCESEISFPE2999?source=preview


1. STANDARD CALCULATION METHODS FOR
STRUCTURAL FIRE PROTECTION

1.1 General
Building codes specify the fire resistance required

for structural members and barriers in identified occu-
pancies and classifications of construction. The fire
endurance is based on the test results of the American
Society for Testing and Materials (ASTM) test desig-
nation E119, Standard Test Methods for Fire Tests of
Buildings Construction and Materials.

As an alternative to selection of tested assemblies,
this Standard provides methods to calculate the fire
resistance of selected structural member and barrier
assemblies using structural steel, plain concrete, rein-
forced concrete, timber and wood, concrete masonry,
and clay masonry. These methods are intended to pro-
vide architects, engineers, building officials, and others
with calculation methods that will give the equivalent
fire resistance that would have been achieved in the
ASTM E119 standard fire test.

1.2 Scope
1.2.1

The calculation methods provided in the document
are intended to produce fire resistance rating times that
are equivalent to the results obtained from the standard
fire test, ASTM E119, Standard Test Methods for Fire
Tests of Building Construction and Materials. The
calculation methods of this Standard are for use as an
alternative to the laboratory test results.

1.2.2
These calculation methods are applicable only to

structural steel, plain concrete, reinforced concrete,
timber and wood, concrete masonry, and clay masonry.
Limitations of applicability are identified in the indi-
vidual chapters that describe the methods for each of
the materials that comprise this Standard.

1.3 Purpose and Use
1.3.1

While the fire resistance ratings calculated by the
procedures specified in this Standard are equivalent
substitutes for the results obtained by the ASTM E119
standard fire test, they do not necessarily describe the
performance for natural fires having time-temperature
relationships different from ASTM E119.

1.3.2
The fire resistance results obtained by calculation

methods are for use in building fire evaluations or for
building code applications. It is the responsibility of
the user of this Standard to establish appropriate tech-
nical or regulatory use for the results.

1.3.3
The procedures for calculating the fire resistance

ratings for structural members or assemblies for the
different structural materials are organized under the
following chapters:

Chapter 2. Standard Methods for Determining the
Fire Resistance of Plain and Reinforced Concrete
Construction

Chapter 3. Standard Methods for Determining the Fire
Resistance of Timber and Wood Structural Elements

Chapter 4. Standard Calculation Methods for Deter-
mining the Fire Resistance of Masonry

Chapter 5. Standard Methods for Determining the Fire
Resistance of Structural Steel Construction

1.4 Referenced Standards
1.4.1 American Concrete Institute (ACI)

ACI 318-95 Building Code Requirements for Struc-
tural Concrete

ACI 530-95/ASCE 5-95/TMS 402-95 Building Code
Requirements for Masonry Structures

1.4.2 American Society for Testing and
Materials (ASTM)

ASTM C33-93 Standard Specification for Con-
crete Aggregates

ASTM C67-94 Standard Methods of Sampling and
Testing Brick and Structural Clay
Tile

ASTM C140-95a Standard Methods of Sampling and
Testing Concrete Masonry Units

ASTM C331-94 Standard Specification for
Lightweight Aggregates for Con-
crete Masonry Units

ASTM C332-87 Standard Specification for
Lightweight Aggregates for Insu-
lating Concrete (Reapproved 1991)

ASTM C612-93 Standard Specification for Mineral
Fiber Block and Board Thermal
Insulation

Standard Calculation Methods for Structural
Fire Protection

1
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