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FOREWORD

Seismic requirements have been part of ASME A17.1/CSA B44 since 1981 with their introduction in Nonmandatory
Appendix F. ASME A17.1/CSA B44 seismic requirements are based on input provided from building code seismic map.:
and charts. Since the mid-1980s, building codes and their seismic maps and charts have undergone major modificatio 1s.
These modifications created difficulty for the user to properly apply ASME A17.1/CSA B44 requirements in iurisdicuct s
using the latest building codes. This difficulty necessitated the need to realign the ASME A17.1/CSA B44 carthquake
requirements with the latest building codes. The 2013 edition of ASME A17.1/CSA B44 introduced a compi.tely revised
earthquake safety section, realigned with the latest building codes available at the time, IBC 2009 an.' NbZC 2010.

The first edition of ASME TR A17.1-8.4, Guide for Elevator Seismic Design, was released in <2n):nctiun with the
publication of ASME A17.1-2013/CSA B44-13. The Technical Report was prepared by the ASME A17 1/C5A B44 Earth-
quake Safety Committee. This Technical Report is intended as an aid to the user to better unde 'stand tiie history behind
the development of the latest building and elevator safety codes, the rationale behind the lat~st S >ction 8.4 revisions, and
the proper application of the Section 8.4 requirements in conjunction with a jurisdiction = adop ‘ed building code. This
second edition includes minor revisions and editorial corrections.

Publication of this Technical Report has been approved by ASME in accordance witn (e r . ocedures for Development of
ASME Technical Reports. This Technical Report is not an American National Standa -d, a id the material contained herein
is not normative in nature. Comments on the content of this Technical Renort shculd be sent to the Secretary, A17
Standards Committee, The American Society of Mechanical Engineers, 1.0 Park Avenue, New York, NY 10016-5990.
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ASME TR A17.1-8.4-2020

Part 1
Modification of ASME Al17.1-2010/CSA B44-10, Section 8.4,
Elevator Safety Requirements for Seismic Risk Zone 2 or Greate:

1-1 SCOPE

This Technical Report provides rationale for elevator
seismic force determination in ASME A17.1/CSA B44,
Section 8.4. It details ASME A17.1/CSA B44 harmonization
efforts with all building codes and summarizes the harmo-
nization impact on elevator design via force comparisons
based on component, component mounting location, and
building geographical location, and provides an Interna-
tional Building Code (IBC) quick reference for seismic re-
quirements and equivalent zone force levels.

1-2 INTRODUCTION

For many years, U.S. and Canadian model building codes
such as the Uniform Building Code (UBC), Standard
(Southern) Building Code (SBC), and National Building
Code of Canada (NBCC) differentiated the force levels
expected during seismic activity by zones. For
example, a building in a zone 1 location was expected
to see lower seismic forces than a building in a zane 2
location. A United States Geological Survey (USTS) map
of the U.S. (see Figure 1-2-1), published in ne var.ous
building codes, indicated the appropriate z. 1e for any
part of the country.

Seismic requirements were first.=ne ified in ANSI/
ASME A17.1-1981, Appendix F-'1, ey were based on
ANSI A58.1, the American Netic-al ftandard Building
Code Requirements for Minin. 'm Design Loads in Build-
ings and Other Structures. _risiu.ic force levels that the
elevator must withstana wvouv.d vary based on whether
the subject buildine was in . zone 2 or zone 3 location.
Zone 1 locatjons:did . ot have elevator seismic require-
ments. Therefire, (2 determine elevator seismic forces
for any part of the country, one would review the appro-
priate adot ‘ed building code for that particular location,
dete.minc ! 2 zone for that location from the seismic zone
m. ) uscd by that building code, and then reference the
~npruoriate elevator forces for that zone in ANSI/ASME
A1 1.

In the mid-1980s, the National Earthquake Hazard
Reduction Program (NEHRP) published its Recommended
Provisions for the Development of Seismic Regulations for
New Buildings with new seismic maps from the USGS.
Instead of using zones, these new contour maps desig-

nated seismic ground motion in terms ¢° a vclocity-
related coefficient, 4,. The ground moti>n p rameter,
in addition to other building variible.. we. input into
an equation to determine seismic forc~ levass for building
structural (buildings) and nonstructuiral components
(elevators, escalators, etc.). Thr yughout the late 1980s
and 1990s, the model building . des [Building Officials
and Code Administrattrs li terrational, Inc. (BOCA),
UBC, SBC] began 2dcyng > <se new maps and variations
of the NEHRP seisn ‘c fo ce equation into their codes. In
Canada, the 1985 ed: 1on of NBCC discarded Canada’s
traditional . ei: mic zones for seven seismic zones based
on the ve'~cit, -related seismic zone parameter, Z,.

With Hifferent building codes using different seismic
fCrce quadions and no longer using traditional seismic
zon. mups, the need to properly align the ASME
A17.1,CSA B44 seismic requirements with the new
«ui'ding codes became imperative. Requirement 8.4.13,
introduced in the harmonized ASME A17.1/CSA B44
2000 edition, correlated ground motion parameters
(such as A, and Z,) to the traditional seismic zones.
Using this correlation, the ASME A17.1/CSA B44 require-
ments could continue to be used as written. For reference,
the correlating values were as follows:

(U.S.: See ASME A17.1/CSA B44, 8.4.13.1)

Zone(s) Affected Peak Velocity Acceleration, 4,
0and 1 A, <0.10

2 0.10 < A4, < 0.20

3 and 4 0.20 < 4,

(Canada: See ASME A17.1/CSA B44, 84.13.2)

Zone(s) Velocity-Related Seismic Zone, Z,
2 2<Z,<4
23 Z,24

NOTE: All future references in this Technical Report refer to
ASME A17.1/CSA B44 unless otherwise stated.

In 1994, the three U.S. model building codes [Interna-
tional Conference of Building Officials (ICBO), BOCA, and

Southern Building Code Conference International
(SBCCI)] established the International Code Council
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