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MANUALS AND REPORTS ON
ENGINEERING PRACTICE

(As developed by the ASCE Technical Procedures Committee, July 1930,
and revised March 1935, February 1962, and April 1982)

A manual or report in this series consists of an orderly presentation of
facts on a particular subject, supplemented by an analysis of limitations
and applications of these facts. It contains information useful to the
average engineer in his or her everyday work, rather than findings that
may be useful only occasionally or rarely. It is not in any sense a “stan-
dard,” however; nor is it so elementary or so conclusive as to provide a
“rule of thumb” for nonengineers.

Furthermore, material in this series, in distinction fron: a paper (which
expresses only one person’s observations or opinions), is .he v/ork of a
committee or group selected to assemble and express; inforniation on a
specific topic. As often as practicable the committee .z nder the direction
of one or more of the Technical Divisions and Counciw, and the product
evolved has been subjected to review by the Exc:uti e Committee of the
Division or Council. As a step in the proiess of this review, proposed
manuscripts are often brought before th=inei. bers of the Technical Divi-
sions and Councils for comment, which 1.»ay ¢ erve as the basis for improve-
ment. When published, each work shows tne names of the committees by
which it was compiled and indica‘es clearly the several processes through
which it has passed in revicwy. 5o tnat its merit may be definitely
understood.

In February 1962 (a~d icvised in April 1982), the Board of Direction
voted to establish a . eries titled “Manuals and Reports on Engineering
Practice,” to incl*»de t»» Manuals published and authorized to date, future
Manuals of Pi>fissional Practice, and Reports on Engineering Practice.
All such M- nuai or Report material of the Society would have been ref-
ereed in-wmanner approved by the Board Committee on Publications and
woula be tound, with applicable discussion, in books similar to past
Manuals. Numbering would be consecutive and would be a continuation
of present Manual numbers. In some cases of joint committee reports,
b roassing of Journal publications may be authorized.
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PREFACE

As the trend in building envelope system design moves toward s nifi-
cantly more transparent elements instead of opaque systerrz; the.role of
architectural glass is becoming more important than it onc. wa. in tradi-
tional window and curtain wall systems. Expectations of toa:y’s curtain
walls that use architectural glass or other glazing o:oducts exceed the
basic functions of providing natural lighting and-prc ecting the interior
from environmental effects such as wind arid re‘n. Curtain wall systems
are now expected to conserve energy, pro side nccupant comfort by con-
trolling heat flow and solar radiation, ard, .2 sume cases, even convert
solar energy to electricity. Last but nc* least, curtain wall systems are
expected to perform acceptably when expused to natural disasters such
as hurricanes, earthquakes, and -man-made hazards such as explosions
and blasts. As these functions izl . depending on the application, proper
design, fabrication, construciior.. aiid maintenance of advanced and effi-
cient curtain wall systens .emand involvement of professionals from
several fields of enginceri. o ~nd building technology.

Design of buildit g cavelope systems in general and curtain wall
systems in partictiior 15 not part of the curricula in architecture, architec-
tural engineering, and civil engineering programs. The professionals
whose work inv ~lves design, fabrication, and construction of such systems
likely receivi their training on the job and learn the fundamentals and
desigr: orir. riples through experience of working on various projects. Few
books ar:1‘guidelines specifically address most major aspects of interest
it Jlass curiain wall systems. The main goal of this book is to provide one
cich reference for beginners with no prior knowledge of curtain wall
systems. The book is considered a primer because it does not treat the
various subjects discussed at great depth. This book’s chapters provide
an introduction to several topics related to curtain wall and glazing
systems, including material properties; manufacture, fabrication, and con-
struction methods; various loading types and testing methods; design
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X PREFACE

methodologies with respect to wind, seismic, and blast; building physics
with respect to waterproofing and energy efficiency; and some technologi-
cal innovations and new developments in glazing systems and design,
and construction of complex forms.

This book can help design professionals to better understand not only
many aspects of curtain wall systems but also how such systems may
affect other building systems they work with. The book can also help with
more efficient design of building structural and envelope systems. The
book is deemed appropriate as a textbook for students in civil and archi-
tectural engineering and architecture programs and also as a reference for
building owners, architects, engineers, fabricators, contractors, and bui d-
ing code officials.
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CHAPTER 1
INTRODUCTION

Faron A. Morris

The architectural appeal of glass comes from its most obvious proper-
ties—light reflectance and transmittance. In daylight, glass reflects its
surroundings. On a high-rise tower blue sky is seen reflected on a clear
sunny day, clouds on an overcast day, and lit offices at night. Glass gets
your attention. The dynamic, always-changing appearance of a glass-clad
tower is not possible with any other building material. Light transmission
allows natural indoor lighting and a view from inside the building, pro-
viding a closer connection to the natural outdoor environment. Reflec-
tance and transmittance—properties unique to glass—have increased its
popularity and use in multistory construction.

The wall of glass seen in high-rise construction is a sophisticated manu-
factured product called curtain wall. Separating and moderating the inte-
rior building environment is its primary function. As an environmental
separator it must keep out air and water; reduce heat loss in cold weather
and reduce solar heat gain in warm weather; safely support wind loads,
which become significant on high-rise buildings; accommodate thermal
movement due to temperature fluctuations throughout the day and
changing seasons; and accommodate building interstory movements
caused by wind, live, and seismic loads. In certain geographical locations,
extreme events require special design consideration for impact forces
from flying debris in hurricane winds or large interstory movements
caused by seismic events. Other special design considerations include
reducing fire spread from floor to floor or across a floor at the structural
slab edge and preventing injury to occupants from a blast event.

This primer will highlight the materials used in the manufacture of
curtain wall in high-rise construction and discuss specialized aspects of
curtain wall design and analysis for extreme events such as earthquakes





