
0.1 Problem description

Figure 1: Problem

Given

b=5m, h=1m, p=1KN, A=4*10-2m2, E0=200MPa

Non linear rule:σ = E0 (ε− 260ε2)
Tangent sti�ness=ET = dσ

dε
= E0 (1− 520ε)

Neglecting geometric non linearity and a one step load increment is applied.

• KT = KM

• KM =


c2 sc −c2 −sc
sc s2 −sc −s2

−c2 −sc c2 sc
−sc −s2 sc s2


• To �nd the Θ

• Θ = tan−1 (1/5) = 11.30

• K*U=F

• KM = ETA
l
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• l =

√
52 + 12 = 5.09

• Fapplied = 1KN

Steps:Iteration 1

1. assuming ε = 0, ET = 2 ∗ 108 ∗ (1− 520 ∗ 0) = 2 ∗ 108

2. KM = 2∗108∗0.04
5.09

∗ [0.0383]× {v2} = {1000}since u1 = v1 = u2 = 0

3. v2 = 1000
60,196.4

= 0.0166

4. 4v = 0 + v2 = 0.0166
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5. ε = v2
l

= 0.0166
5.09

= 0.0032

6. stress update=2 ∗ 108 ∗ (0.0032− 260 ∗ 0.00322) = 86, 107.07

7. Finternal = A ∗ σupdated ∗ sin θ = 0.04 ∗ 86107.07 ∗ 0.1959 = 674.89

8. Residual = Fapplied − Finternal = 1000− 674.89 = 325.10

Iteration 2:

1. ε = 0.0032, ET = 2 ∗ 108 ∗ (1− 520 ∗ 0.0032) = −1.3 ∗ 108

My problem is here, the tangent sti�ness goes to negative. Is my procedure of solving the material non linearity

correct?? I would like ur comments
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