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import numpy as np
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# IRIE e 220 P_cr = (pif2 *E *1) /(L"2)
' P_cr=(np.pi**2 *E * 1)/ (L**2)
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import numpy as np
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def beam_stiffness_matrix(L, E, I):
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:param L: # 0 K/ZE

:param E: #EVEREE

:param I: 15714

:return: 4x4 [IM/EHE %

k=E*I|/L**3 * np.array([[12, 6*L, -12, 6*L],
[6*L, 4*L**2, -6*L, 2*L**2],
[-12, -6*L, 12, -6*L],
[6*L, 2*L**2, -6*L, 4*L**2]])

return k

| BRI
def assemble_stiffness_matrix(num_elements):
Y BE AL A 1
:param num_elements: 470 #{ &
sreturn: BRI K%
global_stiffness_matrix = np.zeros((2*num_elements+1, 2*num_elements+1))
foriin range(num_elements):
local_stiffness_matrix = beam_stiffness_matrix(1, E, 1)
global_stiffness_matrix[2*i:2*i+4, 2*i:2*i+4] += local_stiffness_matrix
# TN IR F
global_stiffness_matrix[0, :] =0
global_stiffness_matrix[:, 0] = 0
global_stiffness_matrix[0, 0] = 1
global_stiffness_matrix[-1, :] = 0
global_stiffness_matrix[:, -1] = 0
global_stiffness_matrix[-1, -1] = 1
return global_stiffness_matrix
EF L 1k,
def assemble_load_vector(num_elements):
HFEH fr ] 2
:param num_elements: 470 4 &
:return: # 1 /o] &
load_vector = np.zeros(2*num_elements+1)
load_vector[2*num_elements//2] = -1000 # /7/i] 75 5 47 )/ 1000N 455 177

return load_vector



num_elements = 4

K = assemble_stiffness_matrix(num_elements)
F = assemble_load_vector(num_elements)

U = np.linalg.solve(K, F)
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import fenics as fe

length = 1.0
rwidth = 1.0
' mesh = fe.RectangleMesh(fe.Point(0, 0), fe.Point(length, width), 10, 10)

! E = 200e9
‘nu=0.3

def boundary(x, on_boundary):
' return on_boundary and fe.near(x[0], 0.0)

V = fe.VectorFunctionSpace(mesh, 'Lagrange’, degree=1)
bc = fe.DirichletBC(V, fe.Constant((0, 0)), boundary)

'p=1e6
| f = fe.Constant((0, -p))

def constitutive(u):
i D = fe.Constant(E/(1.0-nu**2))
| = fe.ldentity(2)
F =1+ fe.grad(u)
C = fe.F*fe.FT
sigma = D*fe.sym(C-1)
return sigma
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