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From last time:

1. Equilibrium

FBC = −P/ cos θ

FAB = P tan θ

2. Force deformation relationships (”P = kδ”)

PL tan θ sin θ
δAB =

AE

δBC −PL
=

AE cos θ

3. Compatibility

a. uB
x
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δAB = uB
1 x

BC Bδ1 = ux sin θ

b. uB
y

δAB = 02

δBC = uB cos θ2 x

Sum:

δAB δAB + δAB= 1 2

= uB + 0 = uB = δAB
x x

δBC δBC + δBC= 1 2

= uB sin θ + 0 = uB cos θ = δBC
x y

PL tan θ sin θBu =x AE

δBC uB sin θ
uB = − x

y cos θ cos θ

−PL PL tan θ sin2 θ
uB = −y AE cos2 θ AE cos θ
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∑

∑

2, 3, 4 are statically indeterminate! (more bars than are needed to support the
structure)

A, E for all bars 
Forces? Deformations? Displacement of point D? 

Unconstrained D.O.F 
1. uD

x

2. uD
y

Equilibrium

FDx
= 0

P + FDC sin θ − FAD sin θ = 0

FDy = 0

−FDC cos θ − FAD cos θ − FBD = 0

Force-Deformation Relationships
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FAD = kADδAD =
AE

δAD

L

FCD = kCDδCD =
AE

δCD

L

FBD = kBDδBD =
AE

δBD

L cos θ

Compatibility

Dux

δ1
BD = 0

δAD = uD sin θ1 x
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δCD
1 = uD

x sin θ

uD
y

Sum:

δBD = u2
D
y

δAD
2

D
y= u

δCD
2

D
y= u

cos θ

cos θ

δAD = uD
x

D
ysin θ + u cos θ

δBD = 0 + uD D
y= uy

δCD = −uD
x

D
ysin θ + u cos θ

Substitute δ into F

AE
(uD

x
D
y cos θ)sin θ + uFAD =

L
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[ ]
[ ]

D
y

AE
FBD = u

L cos θ
AE

(−uD
x sin θ + uD

y cos θ)FCD =
L

Substitue F into equilibrium

P + FCD sin θ − FAD sin θ = 0
AE AED

x
D
y (u Dsin +θ uy

D
x(−u sin θ + u cos θ) sin θ − cos θ) sin θ = 0P +

L L

uD
y cos θ → 0

2AE
P − u

L
D
x sin2 θ = 0

uD
x

PL
=

2AE sin2 θ

FDC cos θ + FAD cos θ + FBD = 0

D
y

AE u
2u

L 

AE 
u

L

AE

L

AE AE
(uD

y
D
x

D
x

D uD
ysin θ) cos θ + (u sin θ + u cos θ) cos θ + = 0cos θ − u yL L cos θ

D
y

cos θ
D
y

1

2 θ + = 0cos

2 cos2 θ + = 0
cos θ

uD
y = 0

P
FAD =

2 sin θ
FBD = 0

−P
FCD =

2 sin θ
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