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Structural Loads

A gravity acts on mass (F=m*g)
A force of mass
e SN&L U o
i acts at a point - snon
Aie. joist on beam "

facts al ong OM,,AN&T:
Aie. floor on a beam
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| acts over an area OF STP-VOTK%HE !

Aie. people, books, _l
snow on roof or floor |
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Concentrated Loads

steel mﬁ%
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Distributed Loads
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Equivalent Force Systems

A replace forces by resultant
A place resultant where M =0
A using calculus and area centroids

W = fjwdx = flA = A

loading

loadinc
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Area Centroids

ATable 6.1 7 pg. 304

Triangular area
right triangle only

Quarter-circular area

Semicircular area

Semiparabolic arca

Parabolic area
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Equivalent Load Areas

Aarea is width x Ahei
Aw is load per unit length
AW is total load
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Distributed Area Loads

Aw is also load per unit area
\W/ on plywood

- 0.75-in.-thick
plywood sheet

2 x 10 joist (1.5" thick x 9.25" deep)

3.5-in.-thick
bearing wall

g

Figure 2.7 Area-distributed load (pressure) on floor decking.

Load Tracing 8 Architectural Structures F2018abn
Lecture 14 ARCH 331



Load Tracing

A how loads are
transferred * et o

. NoN-SNOW

| usually starts at top

I distributed by

. CCPANE
supports as actions PANEt

[ distributed by " SLpibITy

tributary areas 1
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Load Tracing

A areas see distributed
area load

A beams or trusses
see distributed line

P (Skylightload)  p (Skylight load)

Roof loads
Ioads !!!!!!!!!!!!!!!!i
A ﬁ C O I | e C t O r INRNRRERRERERRERERE N
forces i res o area

b

| Figs. 1.1a, 1.1b Structural loading di f
I COI u m nS a'r?;itectzral conditit;l:tc el foading €agram o o
| supports
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Load Tracing

Roof loads

Decking carries roof

Horizontal spanning system loads by bending.

Decking reactions
become forces on
beams (which carry
loads by bending).

Beam reactions
become forces on
frusses.

Truss reactions cause compressive
forces to develop in columns.

tributary area

<«+— Vertical Columns are in compression. ———» ||
support |
system

system ~_ Column reactions become forces on
foundations (which distribute the forces
into the earth).
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Load Tracing

A tributary load
I think of water flow

TAconcentr at
area into center

~

0ad 0. (tributary width)
area-

P

W =

v()
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Load Tracing

Patcenter
Rogers 1986

main masts transfer
' . : vertical loads to
www.columbia.edu primary stays columns and foundations
suspend secondary
stays which support b vertical ties resist,

roof «<—— - wind uplift only

Figure 3.5: Patcenter, load path diagram.
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Load Tracing

Alamillo Bridge
Calatrava 1992

http://en.structurae.de
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