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Figure A.8 - Cantilever Beam - Concentrated Load at Any Point
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Figure A.9 - Beam Fixed at One End, Supported at Other - Uniformly Distributed Load



Appendix A – Shear and Moment Diagrams and Beam Equations

A-6 Residential Structural Design Guide

R

S H E A R

M O M E N T

x

L

V

M

P

a bR

V

M

P a / R

1

2

1

2

1

2

2

R1 = V1 = 
3

2

L2

Pb
(a + 2L)

R2 = V2 = 3L2

Pa
 (3L2 - a2)

M1 (at point of load) = R1a

M2 (at fixed end) = 
2L2

Pab
 (a + L)

Mx (when x<a) = R1x
Mx (when x>a) = R1x - P(x-a)

∆max (when a<0.4L at x = 
22

22

aL3

aL
L

−
+

 ) = 
EI3

Pa
222

322

)aL3(

)aL(

−
−

∆max (when a>0.4L at x = 
aL2

a
L

+
) = 

aL2

a

EI6

Pab2

+

∆a (at point of load) =
3

32

EIL12

bPa
 (3L + a)

∆x (when x<a) = 
3

2

EIL12

xPa
 (3aL2 – 2Lx2 - ax2)

∆x (when x>a) = 
3EIL12

Pa
 (L-x)2(3L2x - a2x - 2a2L)

Figure A.10 - Beam Fixed at One End, Supported at Other - Concentrated Load at Any Point
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Figure A.11 - Beam Fixed at Both Ends - Uniformly Distributed Loads


