


Sample Problem 19.1 Inverse problem with a triangular truss

This triangular truss is made from steel with a Young’s modulus of £ = 200 GPa and
is loaded with a vertical force F' = 20kN at node C'.

a) Determine the minimum cross-sections for the stress never to exceed oy, = 150 MPa.
b) Determine the minimum cross-sections for the displacement in B not to exceed 0.05%
of the length of member 3.

Solutions:

We start by determining the forces in all members as per the recipe.

inC: ) F,=0=-F- ?(Nl + Na) (19.12)
)

S E == %{—Nl + Ny) (19.13)

= N; =Ny = —F\/?E (19.14)

2 1
\é_Ng = N3 = EF (19.15)

inB: Y Fp=0=-N3-



@® The stress o in a bar depends on the cross section A and the normal load N

N =0A = Npax = Omax4 (19.16)

N .
= A1 =45 > |{|r il = 94.3 mm?, (19.17)
N:
Az > —= = 66.7mm?, (19.18)

@® We now have a set of lower bounds on the cross-sections of all members to satisfy the
first condition. The second condition requires us to compute the displacement of joint
B. For this, we start by computing elongations as per the recipe. Note that we are only
interested in the elongation Aly = Axpg of strut 3.

Al Al N
ﬁ < Emax = 0.05% and f =£= E—;, (19.20)
= Az > Na G 100 mm?. (19.21)

Eemax 2F ¢ max

@® The minimum cross-sections therefore have to be

Ay = Ay >94.3 mmz,Ag > 100 mm? (1922]
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