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STANDARDS
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by the Society’s Codes and Standards Committee
(CSC). The consensus process includes balloting by a
balanced standards committee made up of Society
members and nonmembers, balloting by the
membership of the Society as a whole, and balloting by
the public. All standards are updated or reaffirmed by
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FOREWORD

This Standard is an updated and expanded version of
ASCE Standard 19-96, which it replaces. It has been
prepared in accordance with recognized engineering
principles. This Standard should not be used without
first securing competent advice with respect to its
suitability for a given application. The publication of
the material contained herein is not intended as a
representation or warranty on the part of the Ameri-
can Society of Civil Engineers, or of any other person
named herein, that this information is suitable for a
general or particular use, nor does it promise freedom
from infringement of any patent or patents. Anyone
making use of this information assumes all liability
for its use.

As background, development of this Standard can
be traced to the Tentative Criteria for Structural
Applications of Steel Cables for Buildings published
by the American Iron and Steel Institute (AISI) in
1966. Later influential publications were Design
Fundamentals of Cable Roof Structures published by
AISI in 19609; the paper titled “Cable-Suspended Roof
Construction State-of-the-Art” in the Journal of the
Structural Division, ASCE, 1971; the Manual for
Structural Applications of Steel Cables for Buildings,
AISI, 1973; and the prior edition of this Standard,
ASCE 19-96. References used to develop particular
provisions of this Standard are included in the
Selected Bibliography to be found in the Commentary.






ACKNOWLEDGMENTS

The American Society of Civil Engineers (ASCE)
acknowledges the devoted efforts of the Structural
Applications of Steel Cables for Buildings Standards
Committee (the Committee) of the Codes and Stan-
dards Activities Committee. This group consists of
individuals from many backgrounds, including
consulting engineering, research, manufacturing,
fabrication, education, and government.

This is the second edition of ASCE Standard
19 and supersedes ASCE Standard 19-96. It was

Martin Bechtold, Bridon

Charles Birnstiel, Hardesty & Hanover, Chair
John E. Bower, Lehigh University, retired
Andrzej Brzozowski, Weidlinger Associates
Roger Evans, Humber Bridgemaster, retired

J. Dennis Fetter, WireCo WorldGroup

Paul A. Gossen, Geiger Engineers

Dyab A. Khazem, Parsons Transportation Group

prepared through the standards process by balloting in
compliance with procedures of ASCE’s Codes and
Standards Committee. The membership of the
Structural Applications of Steel Cables for Buildings
Committee changed during the decade in which it
developed this second edition of the Standard. There
was also valuable input from industry outside the
Committee. The Committee members who actively
attended meetings and/or contributed significant
material through correspondence are:

Timothy W. Klein, WireCo WorldGroup

Joong C. Lee, Weidlinger Associates, Secretary
Ronald M. Mayrbaurel, Weidlinger Associates
Roland Mogk, Pfeifer Seil-und Hebetechnik
Thomas E. Secules, Wirerope Works, Vice Chair
Dieter Stauske, Pfeifer Seil-und Hebetechnik
Michael E. Werner, St. Louis County, MO
Kevin G. Wood, GRAEF

vii






1.0
1.1
1.2
1.3
1.4
2.0
2.1

2.2
3.0
3.1

32

33

34

4.0
4.1
4.2
5.0
5.1
5.2
53

54
6.0
6.1
6.2

CONTENTS

General . .. ... 1
SO .« et e 1
GlOSSATY . . ottt e 1
Symbols and NOtation. . . ... ...ttt e 2
Reference Standards . . ... ... o 2
Contract Documents and Shop Drawings. .. ........... .. ... 2
Contract Documents . .. ... .. ... 2
2.1.1  Contract Drawings . ... ... ...ttt 2
2.1.2 Contract Specifications . . .. .. ...ttt 2
Shop Drawings . . .. ..ottt 2
Design Considerations . .. ... .. ...ttt ettt e e 3
Design Basis . .. ..o i 3
3.1.1  Structural Integrity . .. ... ..ot 3
3.1.2 Replacement of Members . .. ... ...ttt 3
Design Loadings . . . . ..o .o it 3
320 L0ads. . oot 3
322 Load Combinations. .. ... ..ottt 3
3.2.3 Load Combinations Including Atmospheric Ice Loads ..................... 3
Cable Strength. . . ... 3
3.3.1 Design Strength. . ... ... 3

3.3.1.1 Fitting Reduction Factor ............. ... .. ... .. ... ... ...... 3

3.3.1.2 Deflection Reduction Factor ........... ... ... ... .. .. .. ... 3

3.3.1.3 Elevated Temperature Effect . .. ........... ... ... ... ... ...... 4

3.3.1.4 Fatigue Strength. . ... .. ... 4

33.1.5 Creep Effect. . ... ... 4
332 End Fittings. . .. oot 4
Structural ANalySis . . . ..ot 4
3.4.1 General Considerations. .. ... ......uun ittt 4
3.4.2 Serviceability. . . ... ..o 4
343 VIDrations .. ... ..ottt e 4
344 DefleCtions. . ..ottt e 5
3.4.5 Erection Analysis . . ... ...ttt 5
Cable MaterialS . . . . ..ottt e 5
Cable SPecifiCations . . . .. ...ttt 5
Prestretching . ... .. ..o 5
Fottings. . . .o 5
Materials . . . ..o 5
INSPECHON . . o\ttt 5
End Fittings . . ..ot 6
5.3.1 Zinc-Poured and Mischmetal-Poured Fittings .. .......................... 6
5.3.2 Resin-Poured Fittings . .. ... .. 6
5.3.3 Swaged Fittings. . . . ..ottt 6
Saddles and Clamps . . . . ..ottt 6
Protective Coatings . . .. ..ottt e 6
Corrosion Protection . . ... ...ttt 6
Fire ProteCtion. . ... ..o ot 6
6.2.1 Fire-Resistance Ratings and Fire Tests. .. ............. ... .. ... ... ...... 6
6.2.2  Alternative Methods for Determining Fire Resistance. ..................... 7

iX



CONTENTS

7.0
7.1
7.2
7.3
7.4
1.5
7.6
1.7
8.0
8.1
8.2
8.3
9.0
9.1
9.2
9.3
9.4
9.5
9.6

C1.0
Cl.1
Cl.2
C2.0
C2.1

C2.2
C3.0
C3.1

C3.2

C3.3

C3.4

C4.0
C5.0
C6.0
C6.1
C6.2

C7.0

Fabrication, Shipping, and Receiving. .. .......... ... .. .. .. . . . i 7
SOCKEIING. . . ottt et e e e 7
Proof Loading of Assemblies . .. ... ... 7
Prestretching . ... ... 7
Cable Length Measurements. . . . .. ...ttt et 7
SHAPING . .o oottt et e e e e e e 7
ShIPPING . . oot 7
ReCeIVING. . . oo 7
Erection . . . ..o 8
Erection Procedure .. ... ... .. . 8
Cable Installation . ......... ... 8
Intermediate Fittings . . . .. .. ..ot 8
Post-Construction Considerations and Inspection ... ............. ... .. ... ...... 8
Maintenance Considerations. . .. .........utut ittt 8
Routine InSpections. . . . .. ...ttt 8
In-Depth INSpections. . . ... ..ot 8
Emergency INSpections . . .. ... .ottt 9
Special Inspection and Testing . .. ...t 9
Inspection Results. .. ... .. 9
General . ... .. 11
0] o1 11
GlOSSAIY . .+« ottt ettt e e e e e e 11
Contract Documents and Shop Drawings. . . . ...t 12
Contract Drawings . . ... ..ottt 12
C2.1.1 Contract Drawings . . .. ..ottt 12
C2.1.2  Contract SpecifiCations. . . .. ... ottt 12
Shop Drawings . . . ..o ottt 12
Design Considerations . ... .... ...ttt 13
Design Basis . ... ..o 13
C3.1.1  Structural Integrity . . . ... ...t 13
Design Loadings . . . . ..ot 13
C32.1 Loads ..ottt 13
C3.2.2 Load Combinations . ... .........uuuinniinetneaeieieiienenn.n 13
Cable Strength. . ... ... o 13
C3.3.1 Design Strength .. ... ... 13

C3.3.1.3 Elevated Temperature Effect ............................... 13

C3.3.1.4 Fatigue Strength . .. ... ... . 13

C3.3.1.5 Creep Effect . ... 14
Structural Analysis . ... ..ot 14
C3.4.1 General Considerations . ... ...........uiuniunerneinennninnennenn.. 14
C3.4.3 VIDrations . . .. .oo ittt e e 14
C3.4.4 Deflections . .. ..ottt e 15
C3.4.5 Erection Analyses. . . .. ..ottt e 15
Cable MaterialS . . . . ..ot 15
Fottings. . . oot 15
Protective Coatings . . . . ..ottt ettt e 15
Corrosion Protection . . .. ... .. i 16
Fire Protection. . . . ... .. o 16
C6.2.1 Fire Resistance Ratings and Fire Tests . .............. ... ... ... ...... 16
C6.2.2 Alternative Methods for Determining Fire Resistance .................... 17
Fabrication, Shipping, and Receiving. . .......... .. .. ... .. . i 17



CONTENTS

C8.0  ETeCHON . . .o\ttt 17
C8.1 Erection Procedure . . ..... ... o 17
C9.0 Post-Construction Considerations and Inspection . ............. ... ... ..o ou... 18
C9.1 Maintenance Considerations. . ... .......uuttutu ettt 18
C9.2  Routine INSPections. . ... ... .ottt e e 18
C9.3  In-Depth INSpections. . . . ...ttt e e e 18
C9.4 Emergency INSpections . . ... ...ttt 18
C9.5 Special Inspection and Testing . . .. .....ooii it i 19
Selected Bibliography. ... ... .. o 21
Appendix A: Cables and Fittings . . .. .. ... ... 23
Appendix B: Saddles . .. ... .. 27
Appendix C: Clamps . ... ..ottt 29
Appendix D: Fatigue ... ... 31
IndeX . o o 33

X1






ASCE STANDARD 19-10

STRUCTURAL APPLICATIONS OF STEEL CABLES

FOR BUILDINGS

1.0 GENERAL
1.1 SCOPE

This Standard provides requirements for the structural
design, contract documents, shop drawings, fabrica-
tion, and installation of cables for use as static
structural elements for the support and bracing of
buildings and other cable-supported structures not
subjected to vehicle loads. Parts of buildings to which
this Standard is applicable include roofs, floors,
curtain walls, masts, and nets. Guyed utility towers
and vehicular bridges are not covered by this Stan-
dard. This Standard applies to carbon steel and
stainless steel cables.

1.2 GLOSSARY

Anchorage: the structural connection at which the
cable is terminated.

Cable: a flexible tension member, strand, or rope.

Clamp: a cable fitting that transfers force by friction.

Damper: an active or passive device attached to the
cable structure that modifies the structural response
to dynamic loads.

Deflector: a grooved cable support used to create an
angle change in the cable. Also known as a saddle.

o)
A
Stress at
Nominal Cable
Strength

Fitting: any accessory used as an attachment to, or
support for, the cable or its components.

Grade: classification of cable by nominal cable
strength and/or metallic composition of wire.

Modulus of Elasticity: the slope of the secant to the
stress—strain curve between the stress at 10% of
the nominal cable strength and 90% of the
prestretching force.

Nominal Cable Strength: strength of a cable in units
of force, as given in ASTM or other applicable
standards.

Prestressing: tensioning a cable at installation.

Prestretching: tensioning a helically twisted cable
according to a predetermined program in order to
minimize constructional stretch.

Prestretching Force: tensile force applied to a cable
one or more times and held for a specified duration
during prestretching.

Rope: a plurality of strands twisted about an axis, or
about a core which may be a strand or another wire
rope.

Strand: a plurality of wires helically twisted about an
axis.

Termination: a device, also known as an end fitting,
attached to a cable to transfer the tension in the
cable to its supporting anchorage.

Wire: a single continuous length of steel with a
circular or noncircular cross section. Wires of

Stress at
Prestretching Force

Stress at 90% of
Prestrstching Force

Stress at
10% of Nominal
Cable Strength

x

Stress(o) vs. Strain(€) Curve

Secant Line

FIGURE 1-1. Nominal Cable Strength.



