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' import numpy as np



def linear_wave_load(A, omega, rho, g):

return 2 * np.pi * rho * g * A * omega

EA: 2.0
omega=1.0
 rho = 1025.0
i g=9.81

wave_load = linear_wave_load(A, omega, rho, g)
L print(f" 28 1 IR 24 N: {wave_load:.2f} N")

1.2.2 2 FREFRIAEL RIS

FEUEERFRT KRN ERBAEN RN, XM EEE EE
W, BERERE, FEEHLET EHATRE,

1.3 58I RAY 534

LEMTE LY AT BB RS AR S oM. A AR TR EME
B A MR R STR,  T00A 0AT NR T 0 4640 7 4 R A T B9 3 A5 VR L

1.3.1 1 &394

AN R G e Eal, & LR B TR T MR 45 A B IR SR 1k
AN ER, BNEAEREMESHR, TUATHRNEMNESSET TH
W] R

1.3.1.1 XEBRAI: {ER Python HHTIREDHH

_______________________________________________________________________________________________________________

import numpy as np
from scipy.linalg import eig

 def modal_analysis(K, M):



eigenvalues, eigenvectors = eig(K, M)
frequencies = np.sqrt(np.abs(eigenvalues)) / (2 * np.pi)
return frequencies, eigenvectors

| K = np.array([[1000, 0, [0, 1000]])
: M = np.array([[100, 0], [0, 100]])

frequencies, modes = modal_analysis(K, M)
print(f" & 7 412% N {frequencies} Hz")
! print(f S LR A {modes}”)
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_______________________________________________________________________________________________________________

! import numpy as np

! from scipy.integrate import solve_ivp

def transient_analysis(M, C, K, F, t):

def structural_dynamics(t, y):
u, v = y[:len(M)], y[len(M):]
du dt=v
dv_dt = np.linalg.solve(M, F(t) - np.dot(C, v) - np.dot(K, u))
return np.concatenate((du_dt, dv_dt))



y0 = np.zeros(2 * len(M))
sol = solve_ivp(structural_dynamics, [t[0], t[-1]], yO, t_eval=t)
return sol.y[:len(M)]

M = np.array([100])

C = np.array([10])

K = np.array([1000])

F = lambda t: 100 * np.sin(2 * np.pi * t)
t = np.linspace(0, 10, 1000)

displacement = transient_analysis(M, C, K, F, t)
print(f" (2 F2 1 V. A {displacement}")
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NABA . KATH LAEF Python F 8 numpy & & S X — 1+ &

' import numpy as np
' rho = 1025
i g=9.81

{A=2.5

iF_w=rho*g*A

iprint(f"‘})i‘}fl J14: {F_w}N") .
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' import numpy as np

# STEE (kg/mh3)
rho_air = 1.225

# X# (m/s)
v_air=15

# M ZH

C dair=1.2

L4t AT (mA2)

L A_air = 100

i N
F_w=0.5*rho_air * v_air**2 * C_d_air * A_air

print(f" X /) N: {F_w}N")

# KIEE (kg/mA3)
rho_water = 1025
 KIRESE (m/s)
v_water = 2

| # DB R A
C_d_water=0.5

L AT (mA2)
A_water =50

Lo IR
F_s=0.5* rho_water * v_water**2 * C_d_water * A_water

print(f"Jit /1 4: {F_s}N")
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i import numpy as np
+ from scipy.integrate import solve_ivp

M = np.array([[1000]])
C = np.array([[10]])
K = np.array([[100]])

| def F(t):
! return np.array([100 * np.sin(2 * np.pi * t / 10)])

def dynamics(t, y):

TR y
du_dt=v
dv_dt = np.linalg.solve(M, F(t)-C @ v- K @ u)
return [du_dt, dv_dt]

y0=10,0]



t_span = (0, 100)
sol = solve_ivp(dynamics, t_span, y0, t_eval=np.linspace(0, 100, 1000))

print(sol.t)
' print(sol.y[0])

________________________________________________________________________________________________________________
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' import numpy as np
+ from scipy.linalg import eig

M = np.array([[1000, 0], [0, 500]])
K = np.array([[100, -10], [-10, 100]])

eigenvalues, eigenvectors = eig(-np.linalg.inv(M) @ K)

frequencies = np.sqrt(np.abs(eigenvalues)) / (2 * np.pi)

8



| print("[4] 47 471%:", frequencies)
L print(" A AR, eigenvectors)
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' import numpy as np
i from scipy.linalg import solve

{ mass = 10000
stiffness = 1e6

damping = 1000



i RS
! load = np.array([0, -100000]) # z/&# i, H0/: N

WS 7
© A = np.array([[0, 1], [-stiffness/mass, -damping/mass]])
: B =np.array([[0], [1/mass]])

L #IE X B FANF
' X0 = np.array([0, 0]) # /4517 7 17 /2

| BRI R

t = np.linspace(0, 10, 100) # ///i/ /7] &

x = np.zeros((2, len(t))) # 1/ EEFIE/E )] &
x[:, 0] = x0

foriin range(1, len(t)):
xX[:, i] = x[:, i-1] + solve(A, B @ load + A @ x[:, i-1]) * (t[i] - t[i-1])

# it 45 R
v print(x[0, :]) # i/ FE I E
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& JH Python #7 OpenSees E#ATIE LM A9 HEHEF & L AEEA

| import openseespy.opensees as ops

L # GIEEF 1 OpenSees 7/
ops.wipe()
i ops.model('basic', -ndm’, 2, '-ndf', 2)

L T
» ops.node(1, 0, 0)

' ops.node(2, 0, 10) # V. F#/E /2 % 10m

L # X T
! ops.element('elasticBeamColumn’, 1, 1, 2, 1e6, 1e3, 1e3)

8 NLRF I
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ops.fix(1, 1, 1)

ops.timeSeries('Linear', 1)
ops.pattern('UniformExcitation’, 1, 1, 0)
ops.loadConst('-time', 0.0)

ops.load(2, 0, -100000)

ops.system('BandGeneral')
ops.numberer('RCM")
ops.constraints('Plain’)
ops.integrator('LoadControl', 0.1)
ops.test('NormUnbalance', 1e-8, 10)
ops.algorithm('Newton')
ops.analysis('Static')

ops.analyze(100)

print(ops.nodeDisp(2, 1))

________________________________________________________________________________________________________________
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from fenics import *
 mesh = UnitSquareMesh(8, 8)
' V = VectorFunctionSpace(mesh, 'P', 1)

def boundary(x, on_boundary):
! return on_boundary
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