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5.3 Load, Shear & Bending Moments 

∫∫∫ −=−−=
D

C

D

C

x

xCD

x

x

D

C
wdxVVwdxdV

Distributed Loads 
( ) w

dx
dVdVVdxxwVFy −==+−−=Σ ;0)(

( ) ( ) V
dx
dMdMMdxdVVdxwdxMM ==+++−−−=Σ ;0k

M 
M+dM 

w(x) 

V 
V+dV dx 

kdx 
Area under the curve, w, between C & D 

∫∫∫ =−=
D

C

D

C

x

xCD

x

x

D

C
VdxMMVdxdM

Area under the curve, V, between C & D 

dxx
C C’ D 

w 

dx
dV

C C’ D 

Concentrated Force 

dx

M 
V 

M+dM 

V+dV 

F FdVdVVFVFy −==+−−=∑ ;0)(

( ) oo MdMdMMdxdVVMMM −==+++−+−=∑ ;0

Concentrated Moment 

M 
V 

M+dM 

V+dV 

Mo 

dx

5.4 DESIGN OF PRISMATIC BEAMS 

•  A beam is controlled by the maximum absolute value 
of bending moment, 

–  S is a section modulus(           ) 

•  Once σallow is known for a given material, we can 
specify the minimum allowable section modulus 

•  A larger value of section modulus is o.k. 
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5.5 Singularity (Discontinuity) 
Function 

€ 

x − a n
= (x − a)n if x > a

= 0 if x ≤ a

Forexample, x − a 0
=1 if x > a

= 0 if x ≤ a

x − a 1
= x − a f x > a
= 0 if x ≤ a

x − a n dx =
1
n +1∫ x − a n+1

d
dx

x − a n( )= n x − a n−1
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Using singularity functions 
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