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1.1.2.1 |RIE

o BAFLMN: HMEMERLAFT TOIERS, €FEN. #F
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B%,
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o RINTHEW: ManyFRAMETUNAR, LEHRFTEAT
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o WERALEM: FrEdmiitr (W) &, Jmlet (w
RE) B, IHEMER TN, EBREETFHERRE,

o AERAEMN: GRERAMR, ArltEE, Hrytd,
ERT AR, EERERFONAEEE, HITBERM R #E,

e BAFRALN: Eo T HERMAERAT L, EATFASL
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1.2 7+0: {ER Python TRRISHI B

BxBEAE — DB TR, TUEAL MR, KEN 10 X,
& % A H A q=1000 N/m. &A1 A Python # SciPy & 5k it & £ 8 & A 5l 77 Fn
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' import numpy as np
' from scipy.integrate import quad



Lq=1000 # LG HA, Hbr: FHYHK
| E=210e9 # M EHIHIERE S, b IOHTF
| |=1.5e-4 # RGN, Bl7: Kna

X A
+ def M(x):
returng * x*(L-x)/2

L #EX BT R
» def V(x):
returnqg * (L/2-x)

4 I HRATHE
max_M, _ =quad(M, 0, L)
L max_M /=L # IFERI 55

L # AR ACBT
max_V =V(L/ 2)

L R A

 max_stress = max_M /|

L # IR A

' max_deflection = q * L**4 /(8 * E * )

|t i

print(f" i K75 HE: {max_M:.2f} Nm")

| print(f" 55 K5 /7 {max_V:.2f} N")

| print(f" i A0 ) {max_stress:.2f} Pa")

| print(f" 12 ) 18 {max_deflection:.2f} m'")
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o R BEM)BAFRAET, FAETATRET.

o BTTHNT: HEENETHRE BN W E,

o Hk: WA ETHNEEEMRTMEL S KL REEMFE,
o X Mok RA, HET ALY,

o GERE: NTAMBUHENA. REFER,

2.1.3 7=l

import numpy as np
from scipy.sparse import diags
from scipy.sparse.linalg import spsolve

length = 1.0
| E = 2009
'1=0.05

P =1000

' n_elements = 10
» n_nodes = n_elements + 1

dx = length / n_elements



| R

k=(E*1)/(dx**3) * np.array([[12, 6 * dx, -12, 6 * dx],

: [6 *dx, 4 * dx**2, -6 * dx, 2 * dx**2],
[-12,-6 *dx, 12, -6 * dx],
[6 % dx, 2 * dx**2, -6 * dx, 4 * dx**2]])

| SIS ST

K = diags([np.repeat(k[0, 0], n_nodes - 1),

| np.repeat(k[1, 1], n_nodes - 2),
np.repeat(k[2, 2], n_nodes - 2),
np.repeat(k[3, 3], n_nodes - 3),
np.repeat(k[0, 1], n_nodes - 2),
np.repeat(k[0, 2], n_nodes - 2),
np.repeat(k[1, 2], n_nodes - 3),
np.repeat(k[1, 3], n_nodes - 3),
np.repeat(k[2, 3], n_nodes - 3)],
[0,1,2,3,-1,-2,1, 2, -3]).toarray()

| o
i F = np.zeros(2 * n_nodes)
i F[1]=P

| Y BFAE
L K[0,:]=0
| K[0, 0] =1
K[-1,:]1=0
L K[-1,-1]=1

it SRAE AR

U = spsolve(K, F)

i A,

M = np.zeros(n_nodes)

foriin range(n_elements):

LM+ 1] =(E*1/dx) * (U[2*i]-U[2 *i+2])/2

22 HHSNITE
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KT HEEE TN LAY R. MATREMREE R LA ENE
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o BRMAK: ENHM. FHARG. WREH. NEHE,

o BEAA: BHMHAREHGHHTEEH L.

o MIA AT 1 FEA SREMEE kit E A A AL A A .
2.2.3 7451

£ il Python 1 & R AE 3977 #7 T HI s A BL 7 -

' import numpy as np

;Iength: 1.0
ib=0.1
ih=0.2
i g =100

M_max = (q * length**2) / 8
L= (b * h**3) /12

© sigma_max = (M_max * h) /(2 * 1)

L print(f' 5 KN I N: {sigma_max} Pa")
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o MEAMMN: WHEMAERART THEY, SHHEEEHRTL
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o WEAN: ThHEMEEERT TWET F4, FH SN &R
B HFHRIRER
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£ Python it BATKHAE 0 = N B3 T IR % 7 s

» import numpy as np

| TR E R 1

| sigma_y = 250e6 # /7 [l /%

sigma_f = 100e6 # /&% IR
|N_f=1e6 # IR H BURII B A
sigma_max = 150e6 # & A/ 77
sigma_min = 50e6 # &M 77

L # I PE  RIR
sigma_m = (sigma_max + sigma_min) / 2

sigma_a = (sigma_max - sigma_min) / 2

# 1T/l Goodman ZG1EIEIEFPE it 1 22500 7
sigma_eq = sigma_a + (sigma_m - sigma_f) * (sigma_a / (sigma_y - sigma_f))

L LEHT SN L6 T I H Ay
v N =N_f * (sigma_f / sigma_eq)**3

i print(f" A4 RBLEZS 8 B JITE T I 55 Hdr N {N}IR")

________________________________________________________________________________________________________________
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' from fenics import *
' mesh = RectangleMesh(Point(0, 0), Point(1, 1), 10, 10)
V = VectorFunctionSpace(mesh, 'Lagrange’, 2)

def boundary(x, on_boundary):
. return on_boundary

bc = DirichletBC(V, Constant((0, 0)), boundary)

u = TrialFunction(V)

v = TestFunction(V)

f = Constant((0, -10))

T = Constant((1, 0))

a = dot(grad(u), grad(v))*dx
L = dot(f, v)*dx + dot(T, v)*ds

u = Function(V)
solve(a ==L, u, bc)

plot(u)
plt.show()
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FHFENNRETEMAME., HEXEFRIEHEFTHRGEL. XRBEF
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225 RHHER TR A R ARG, TR T A RIR AR
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3.3.1 118 RHI

BARRATE — BB, HAIRAREE A 4 10000 44, T5LIRT
AERA 5000 P, EeABKHF T
L # JE X RIRA G 7E ) IS L E# o
ultimate_load = 10000
working_load = 5000
iR
safety_factor = ultimate_load / working_load

L il w A
print(f" 22 4= 25N {safety_factor}")
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import numpy as np

yield_strength = 235e6
elastic_modulus = 200e9

! load = 100e3
rarea = 1.5e3

' stress = load / area

if stress > yield_strength:
print(" &% . NS BRH R ARGREE ! )
: else:

print(" %4 NJEM R JE IR RSN . ")

print(f"TFEL N J1 A : {stress:.2f} THHT ")
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