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Determination of Site-Specific Loads for
Residential Buildings in Coastal Areas

1 Introduction

Thiscourse providesthe design professond and otherswith guidance onhow to
determine—by ca culation or graphicd interpretation—the magnitudeof the loads
placed onabuilding by aparticular naturd hazard event or acombination of events
The cdculation methods presented inthis course areintended to serve asthebes's
of amethodology for gpplying the cd culatedloadsto the building during the design
process.

Theflowchart in Figure 1 showsthat the processfor determining Site-
specific loads from naturd hazards beginswith identifying the building
codesor engineering sandar dsin place for the s ected Site. Be aware,
however, that mode building codes and other building slandards may not
provide load determination and design guidance for eech of the hazards
identified. In such instances, supplementa guidance should be sought.

The procedure continues with the calculation of theloadsimposed by each

of theidentified hazards. Thefina step isto determine theload combinations

appropriate for the building site. It is possible that some loads will be highly
correlated and can be assumed to occur smultaneoudy (such asduring a
hurricane, when high winds and flooding are closdly related). Other loads,

however, are weakly correlated, and their smultaneous occurrence is unlikely

(e.g., seismic and flood loads).

Theload combinationsusad inthiscourse arethoserecommended inASCE 7-05. All
of thecdadaions andyses andlced combingionspresantedinthiscourse are besed on
AllovableSressDesgn (ASD). Theusedf factored lceds and Srength Design methods
will requirethedesgnarto modify thegpproeches presstedinthis courseto
acoommodateultimetestrength conogats
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NOTE

All coastal residential buildings
should be designed and con-
structed to prevent flotation, col-
lapse, or lateral movement due
to the effects of wind and water
loads acting simultaneously.

NOTE

Throughout this course,
the recommendations of the
engi-neering standards ASCE
7-05,Minimum Design
Loads forBuildings and Other
Structures will be followed
unless otherwise noted. ASCE
7-05 includes procedures
for calculating dead and live
loads; loads due to soil
pressure, fluids, wind, snow,
atmosphericice, and
earthquake; and load
combinations.
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Figure 1 Load determination flowchart.
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2 Dead Loads

Thefirg step in determining the loads placed on abuilding isto determine the
weight of the building and its gppurtenances (i.e., deed load). The definition

of dead load inASCE 7-05 is*...theweight of dl materias of congtruction
incorporated into the building, including but not limited to walls, floors, roofs,
ceallings, stairways, built-in partitions, finishes, cladding, and other smilarly
incorporated architectural and structurd items, and fixed service equipment.” The
sum of the dead loads of dl theindividua componentswill equa theunoccupied
weight of thebuilding.

Thetotd weight of abuilding isusudly determined by multiplying the unit
weight of the various building materia s—expressed in pounds (1b) per unit
area—by the surface area of those materids. This gpproach requiresthat the
designer develop acompletelist of dl of the materids and determine their
representative unit weights. Minimum design dead loads are included inASCE
7-05, Commentary. Additiona information about materia welghts canbe found
in Architectural Graphic Sandards (Ramsey and Slegper 1996) andnumerous
other texts. A smpler, dternative techniqueisto determine thesurface area of
building e ements such as exterior wals, floors, and roofs andthen develop an
average unit weight for each. Thetotd weight isequa to theunit weight of the
element multiplied by the area.of the dement.

Determining dead loads isimportant for several reasons.

* Foundation size (e.g., footing width, pile embedment depth, number of
piles) depends partly on dead load.

» Dead load counterbal ances uplift forces due to buoyancy and wind.
* Dead |oad counterbal ances wind and earthquake overturning moments.

 Dead load changes the response of the building to both seismic forces
and impact forces generated by floating objects.

3 Live Loads

ASCE 7-05 ddfinesliveloadsas”.. . thoseloads produced by the use and occupancy
of thebuilding ... and do nat indude congruction or environmenta loadssuch as
wind load, snow loed, rain load, earthquake load, flood load, or deed load” The
flood, wind, and earthquiake | oads referred tohere are the naturd hazard loads
discussedin detal later inthiscourse. Forresidential one- and two-family
buildings, the uniformly distributed liveload for habitable areas (except
desping and attic areas) recommended by ASCE 7-05 is 40 Ib/ft2. For

bal conies and decks on one- and two-family buildings not exceeding 100
ft?, the recommended uniformly distributedlive load is 60 Ib/ft2. ASCE
7-05 contains no requirements for supporting

aconcentrated load in aresidentia building.
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CROSS-REFERENCE
See ASCE 7-05 and
Section8.2 of this course for
additional information regarding
effective wind area.

4 Concept of Tributary or Effective Area and
Application of Loads to a Building
All loads (e.g., dead, live, snow, flood, wind, seismic) affect abuilding by
acting on some area of the building and being transferred to the structural
member(s) that supportsthat area. Loads are usualy applied to a“tributary”
areg, or the smallest area of the building supported by a structurad member.
Seismic loads, however, are usually distributed through larger building areas
such asan entireroof or floor area. For example, when taken as part of the
structurd frame, aroof truss spaced 24 inches on center (0.c.) and spanning30
feet hasatributary area of 2 feet x 30 feet or 60 ft2. In this example, onehalf
of the applied load is carried on each supporting wall. Figure 2illustrates
tributary areasfor roof loads, lateral wall loads, and column or pile loads. The
concept of loads being carried by atributary areaisimportant to the concept of
“continuous load path."

ASCE 7-05 uses effective wind areato define the area of a buildingcomponent
or cladding element that will be affected by wind. Component andcladding
eementsinclude items such fasteners, pands, suds, trusses, andwindow and
door mullions. The effective wind areamay be the same asthetributary area
defined above or, for areas supported by long, dender members(e.g., suds,
trusses), may betaken to be at least onethird the length of the

area (gpan of the member). Thus, effective areais used only in thedetermination
of thegust coefficient GC..

5 Snow Loads

Show loadsaregpplied asavaticd load ontheroof or ather flat, exposad surfaces such
asporchesor decks Recommended ground snow loadsarenormdly spedified by the
locd building codeor building offiad; however, ASCE 7-05 indudesamgp of the
United Stiateswithrecommended snow lceds thet can beusad in the absence of local
show lcedinformetion. Theweight of snow isadded to the building waght when
thessiamicforceisdetermined. Thelnternational Building Code2000, herefter
refered toasthe | BC containsinformetionabout how to goply snow loadsfor this

purpose
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Figure 2 Examples of tributary areas for different structural members.
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