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STANDARDS

In April 1980, the Board of Direction approved
ASCE Rules for Standards Cornminiees to govern the
writing and marntenance of standards developed by
the Sociery. All such standards are developed by a
consensus standards process managed by the Codes
and Standards Activities Commiitee. The consensus
process includes ballotng by the balanced standards
committee, which is composed of Society members
and nonmembers, balloting by the membership of
ASCE as a whole, and balleting by the public. All
standards are updated or reaffirmed by the same
process at intervals not exceeding 5 years
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FOREWORD

The matar:al presented in this Standard has been Society of Civil Engineers, or of any ather person
prepared in accordance with recognized engineenng named heren, that this informanon 15 surable for an
principles  Thus Standard should not be used without general or particular use or promises freedom ffom
first secunng competent advice with respect 1o its ininngement of any patent or patents  Anyone mahing
surtability Tor any given application  The publication of use of this mformarion assumes all liabihiny from such
the matenal conamed heren is not intended as a use

representation or warranty on the part of the Amencan
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American Society of Civil Engineers Standard
Minimum Design Loads for Buildings and Other Structures

1. General

1.¥ Scope. This standard provides minimum load
requirements for the destgn of buildings and other
structures that are subject 19 building code requirements.
Loads and appropnate load combinations, which have been
developed 1o oe used together, are set forth for strength
design and atlowable stress design. For design strengths
and allowable stress imuts, design specifications for
conventional structural matenals used in buildings and
modificatiens contained in this standard shall be followed.

1.2 Definttions. The following definitons apply to the
provisions of the entire standard

Allowable stress design: a method of proporucning
structural membpers such that efastically compuied stresses
produced 1n the members by nominat loads do not exceed
specified allowable siresses (also called working stress
design).

Authority having jurisdiction: the organizatien, polincal
subdivision, office or individual charged with the
responsihiliy of administering and enforcing the
provisions of this standard.

Buitldings: structures, usually enclosed by walls and a
roof, constructed [o provide support or shelter for an
intended occupancy

Design strength: the product of the norminal strength and
a resistance factor,

Essential facilities: buildings and other structures thar are
intended to remain operational 1n the event of extreme
environmental loading from wind, snow or earthquakes.

Factored load: the product of the nominal load and a load
factor.,

Limit state: 2 condiion beyond which a structure or
member becomes unfit for service and is judged either 1o
be no longer useful for its intended function (serviceability
limit state) or 10 be unsafe (strength limit state)

Load effects: forces and deformations produced in
structural members by the apphed loads.

Load factor: a factor that accounts for deviations of the
actual load from the nominal load, for uncertamnties in the
analysis that transforms the load tnto a load effect, and for
the probability that more than one extreme load will oceur
simultaneously

Loads: Jorces or other actions that rzsull from the weight

. of all burlding marerials. occupants and their possessions.

environmental effects, differential mavement. and
restramed dimensional changes Permanent loads are those
loads i which vanations over tume are rare or of smali
magnuude. All other loads are vanable loads (see also
nomunal loads )

Nominal loads: the magnitades of the loads specified ;
Sections 3 through 9 (dead, live, so1l. wind. snow, rain.
flood and earthquake} of this standard

Nominal strength- the capacity of a structure or member
to resist the effects of [oads. as determuned by
computaniens using specified material strengths and
dimensions and formulas derived from accepted principles
of structural mechanics or by field tests or laboratory tests
of scated models allowing for modeling effects and
differences berw een laboratory and field conditions,

Occupancy: the purpose for which a buiiding or other
structure. or part thereof. 15 used or iniended to be used.

Other structures: structures, other than buildings. for
which loads are specified in this standard

P-delta effect: the second order effect on shears and
moments of frame members induced by aaal loads on a
laterally displaced butlding frame

Resistance factor. a factor that accounts for deviatons of
the actual swrength from the nominal srength and the
manner and consequences of failure (also called strength
reduction factor)

Strength design: a method of proportioning structural
members such that the compuied forees produced 1n the
members by the factored loads do not exceed the member
design strength (also called lcad and resistance factor
design)

Tempaorary facilities: buildings or other structures that are
to be 1n service for a himuted time and have a limited
exposure period for environmental loadings.

1.3 Basic Requirements

1.3.1 Sirength. Buildings and ather structures. and all
paris thereof, shall be designed and constructed to suppon
safelv the factored loads in load combinations defined in
this document without exceeding the appropriate strength
limut states for the matenals of construction. Altemnatively,



bulldings and other suruciures, and all parts thereof, shall
be designed and constructed to support safely the nominal
Ioads in load combinations defined 1n this document
without exceeding the appropriate specified aflowable
stresses for “he mazenals of construction

1.3.2 Serviceabihity. Slructural systems and members
thereof shall be designed to have adequate stiffness to limit
deflections. lateral drift. vibration, or any other
deformations that adversely affect the intended use and
performance of buildings and other structures

1.3.3 Self-Straining Forces. Provision shall be made for
anticipated setf-straining forces ansing from differential
setttements of foundations and from restrained dimensional
changes due to temperature, moisture, shrinkage, creep,
and similar effects

1.3.4 Analysis. Load effects on individual structural
members shall be determined by methods of structural
analysis that take into account equilibrium, general
stability, geometnc compaubulity, and both short- and
long-term matenal properties  Members that tend to
accumulate residual deformations under repeated service
loads shall have included in their analysis the added
eccentriciiias expected to occur durning their service hife.

1.3.5 Counteracting Structural Actions. All structurat
members and sysiems. and all components and cladding in
a building or other structure, shall be designed 1o resist
forces due 1o carthquake and wind, with consideration of
overturning. shding, and uplift, and continuous load paths
shall be prowvided for transmitting these forces to the
foundation Where sliding 15 used 10 1solate the elements,
the effects of friction between sliding elements shail be
included as a force  Where all or a portion of the resistance
to these forces 15 provided by dead load. the dead load shall
be taken as the minumum dead load likely to be in place
during the event causing the considered forces.
Consideration shatl be given 1o the effects of vertical and
horizortal deflections resulttng from such forces.

1.4 General Structural Integrity. Buildings and other
structures shall be designed to sustain local darmnage with
the structural system as a whole remaning stable and not
being damaged to an extent disproportionate to the original
local damage. This shall be achieved through an
arrangement of the structural elements that provides
stability to the entire structural system by transferring loads
from any locally damaged region to adjacent regions
capable of resisting those loads without collapse. This
shail be accomplished by providing sufficient continuity,
redundancy, or energy-dissipating capacity (ductility), or a
combination thereaf, in the members of the structure

L5 Classification of Buildings and Other Structures.
Buildings and other structures shall be classified, based on

the nature of occupancy according o Table 1-1 for the
purposes of applving flood wind snow. and earthquake
provisions The calegones range from [ to [V where
Category [ represents buildings and other structures with 2
law hazard to human life in the event of failure and
Category IV represents essential facrimies Each building
or other structure shall be assigned ta the highest
applicable category or categones  Assignment of the same
structure to multiple categortes. Lased on use and the by e
of load condition being evaluated (e.g. wind, seismic, ete.),
shall be perrmissible.

When buildings or other structures have muitiple uses
(otcupancies). the relanonship between the uses of various
parts of the building or other structure and the
wndependence of the structural $ystems for those various
parts shall be examined. The classificatton for each
independent structural system of a multple use building or
other structure shall be that of the highest usage group in
any part of the building or other structure which 1s
dependent on that basic structural sysiem

1.6 Additions and Alterations to Existing Structures.
When an existing building or other structure 1s enlarged or
otherwise aliered. structural members affected shall be
strengthened if necessary so that the factored loads defined
i this document will be supported without exceeding the
specified design strength for the sateriats of construction
When using allowable siress design, strengthening is
requred when the stresses due to nominal loads exceed the
specified allowable stresses for the matenals of
CONSIruction.

1.7 Load Tests. A load test of any construction shall be
conducted when required by the authonty having
Junisdiction whenever there 1s reason to guestion s safety
for the intended occupancy or use



Table 1-1
Classification of Buildings and Other Structures for Fiood, Wind, Snow, and Earthquake Loads

Nature of Occupancy Category

Buiidings and other stuctures that represent a iow hazard to human l1fe 1n the event of ta lure including, but not hmited to I

. - gricultural facilites

. Certain temporar fagilities

. Minor storage facilites
All busldings and other structures except those listed in Categones 1, [1 and [V il
Buildirtgs and other structures that represent a substantial hazard to human life in the ev2nt of failure mciuding, but not limited to. 11

- Buildings and other structures where more than 300 people congregate in ong area

- Buildings and other structures with elementary school, secondary school or das -care facihties with capacicy greater than 150

. Buildings and other structures with a capacity greater than 500 for colleges or adult educanon facilites

. Health care facilin=s with a capacity of 30 or more resident pauenis but not nav ing surgery or emergency treatment facilities

- Jails and detention facitives

. Power generauing stations and other public utility facilines not included wa Czregory IV

Buildings and other structures containimg sufficient quannhoies of tevie, explosive or ozt hazardous substances to be dangerous to the
public if released mcluding but not Iimited to

+  Petrochemucal facihties

»  Fuel storage facilities

+ Manufactunng or storage facilines for hazardous chemacals

»  Manufactunng or storage facilities for explosives

Buildings and other stractures that are equipped with secondary contamnment of 1wwxic ¢vplosive or other hazardous substances (including,
put not limited to double wail tank, dike of sufficient size to contan a spill, or other meas to contam a spdl or a blast within the property
boundary of the facility and prevent release of harmful quantiues of contarninants to the air. soil ground water, or surface water) or
atmosphere {where appropnate}) shall be ehaible for ctassification as a Category [ structure

[n hurricane prone regions. buildings and other structures that contaim toxic. explosive, or other hazardous substances and do net qualify as
Categary IV structures shall be eligible for classification ag Category [l structures for wind loads f thess structures are operazed in
accordance with mandatory procedures that are acceptable to the authenity having jurisdicuon and which effectively diminish the effects of
wind on cninieal struciural elements or whicn alternauvely protect agawnst harmiul releases duning and after humicanes.

Buildings and other stuctures designated as essenual facshiies including. but not lanaed v
. Hospttals and other health care facilities having surgery or emergency treatment facilities
. Fire, rescue and police stations and emergency vehcle garages
. Designated sarthquake, humicane, or other emergency sheliers
. Communications centers and other faciittes required for emergency response
. Power generating stauons and other public uttlicy facilities required 1n an emergency
. Anaillary structuces {including, but ot limited to communication towers fue! storage 1anks cooling towers elecincal substation

structures, fire water storage tanks or other stuctures howsing or supporting water or other fire-suppression matenal or
equipment) required for operation of Category 1V structures durmg an emergency

. Awviation cantral towers, air traffic control centers and emergency awrcraft hangers
. Water siorage facilities and pump structures required to maintam water pressure for fire suppression
. Buildings and other structures having cntical nauonal defense functions
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