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Structural Loads

Ågravity acts on mass (F=m*g)

Åforce of mass

ïacts at a point

Åie. joist on beam

ïacts along a ñlineò

Åie. floor on a beam

ïacts over an area

Åie. people, books,

snow on roof or floor
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Concentrated Loads
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Distributed Loads
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Equivalent Force Systems

Åreplace forces by resultant

Åplace resultant where M = 0

Åusing calculus and area centroids

 

dx 

w(x) 

x 

L 

 

 

loading
loading

L

0
AdAwdxW === ññ

 

dx 

y 

x 

elx  



F2018abnLoad Tracing 6

Lecture 14

Architectural Structures 

ARCH 331

Area Centroids

ÅTable 6.1 ïpg. 304

b

h

3

b

right triangle only



F2018abnLoad Tracing 7

Lecture 14

Architectural Structures 

ARCH 331

Equivalent Load Areas

Åarea is width x ñheightò of load

Åw is load per unit length

ÅW is total load
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Distributed Area Loads

Åw is also load per unit area
w
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Load Tracing

Åhow loads are 

transferred

ïusually starts at top

ïdistributed by 

supports as actions

ïdistributed by 

tributary areas



F2018abnLoad Tracing 10

Lecture 14

Architectural Structures 

ARCH 331

Load Tracing

Åareas see distributed 

area load

Åbeams or trusses 

see distributed line 

loads

Åñcollectorsò see 

forces

ïcolumns

ïsupports
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Load Tracing

tributary area
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Load Tracing

Åtributary load

ïthink of water flow

ïñconcentratesò load of 

area into center
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Load Tracing

Patcenter 

Rogers 1986

www.columbia.edu



F2018abnLoad Tracing 14

Lecture 14

Architectural Structures 

ARCH 331

Load Tracing

Alamillo Bridge

Calatrava 1992

http://en.structurae.de


