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1 5 B

ChatGPT J&H OpenAl JF & Jf F 2022 4F 11
HIERX & A 89— N T8 68 AICArtificial Intelli-
gence) WIRHLAF A L B JE GPT-3 #& (1) o i
AR (B b GPT-3.5), ChatGPT 7 GPT-3 ) 3
filh EAH T N 28 s Ak 2% 2 RLHF (Reinforce-
ment Learning from Human Feedback)™! # 47 f#
P R 2R 1750 A2 2 BOW R B9 Ho a5 B 3k A7
R N RGN OB T B N o R R o N 3 ]
A ZT S IS 1 R 100 T3 P
T IR N T R B AL A0 7E 248 R A5 2 Bl i
PRITZ B — R A K I 55
ChatGPT B9 #% 0 2 A Bl T Ak B 5% H 5 462 72
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T 1| ek i P oR P B A 0 il ok M 1 D 1 D B
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NG ) 22 41 B RE 7 L T LAAR AR P A A A
HABRZ M B B 45 R . ChatGPT AHEL
THICH GPT MM R 1 sm Ak 2~ 88 21791 2% .
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A BARME J— D454 J1 24T R B BT 2 A1) python i 5 25 55 SR A F- 190 7 22 45 K49 1) 35 50407 B FORF 1 8 00 B AR5 L Ak
%5 IO RR T 1 ST E U A S R B A B A B 1 AT AR RS 2 AT O U Y R SRS A 3 AT AT IR R
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0,1,0.5,0.5
0,0,0.2887,0. 8660
1,3,2,1,2,1
4,4,4,3,3,2
4800000,4800000,4800000,4800000,4800000,4800000
4
90. 710
—70.710
i R 2 R B R P AR SRS (N S RO L A B x Ly 5 1) B L LSRR AR AR A S 2 BE AT AR . AR
07 %, 35 OB TR SR R R R | LA A W BE R I SRR L RS T ST AT T AR AR R A S A AR 7R AR
R R B R R SRR AR AR B 2T 2 2ok . MR IR O e R T A R ) A A G i AE — A AR B AR
T4 7R S8R T O E A5 M B R IR TR R MR A2 ik AR 45 R — M A

ChatGPT M )i ;

1 import numpy as np

2

3 # RV SO IFRIIR Y . AR (5 B

4 with open("input.txt", “r") as f:

5 n_node = int(f.readline().strip()) #1 S
6 n_fixed_node = list(map(int, f.readline().strip().split(","))) #E E T A
7 for i in range(len(n_fixed_node)):

8 n_fixed_node[i] -= 1

9 n_bar = int(f.readline().strip()) #AFEL
10

11 # WA SRR R A 5 B

12 coord = np.zeros((n_node, 2))

13 load = np.zeros((n_node, 2))

14 x_coord = list(map(float, f.readline().strip().split(",")))

15 y_coord = list(map(float, f.readline().strip().split("”,")))

16 for i in range(n_node):

17 coord[i][@] = x_coord[i]

18 coord[i][1] = y_coord[i]

19

20 # WIRIAT A B

21 bar = np.zeros((n_bar, 4))

22 left = list(map(int, f.readline().strip().split(","))) HITHUAT B
23 right = list(map(int, f.readline().strip().split(","))) AT R
24 k = list(map(float, f.readline().strip().split(","))) HFITHUP LRI
25 for i in range(n_bar):

26 bar[i][0] = left[i] - 1 AT A AT RS
27 bar[i][1] = right[i] - 1 HATAFAT Y R
28 bar[i][2] = k[i] # BRI
29 # VIR R

30 load_node = int(f.readline().strip()) - 1

31 load[load_node][@] = float(f.readline().strip())

32 load[load_node][1] = float(f.readline().strip())

33

34 # WA AT 7]

35 p = np.zeros((2*n_node, 1))

36 p[2*load_node] = load[load_node][9©]

37 p[2*load_node+1] = load[load_node][1]

38

39 # WU AN R B Y R RS o)

40 K = np.zeros((2*n_node, 2*n_node))

41 u = np.zeros((2*n_node, 1))

42

43 # TS BRI 4254

a4 L = np.zeros(n_bar)

45 cos = np.zeros((n_bar, 2))

46 sin = np.zeros((n_bar, 2))

47 for i in range(n_bar):

48 left_node = int(bar[i][@])

49 right_node = int(bar[i][1])

50 x1 = coord[left_node][@]

51 yl = coord[left_node][1]

52 x2 = coord[right_node][9]

53 y2 = coord[right_node][1]

54 L[i] = np.sqrt((x2-x1)**2 + (y2-y1)**2) #ITEAT A
55 cos[i][@] = (x2-x1)/L[i]

56 cos[i][1] = (y2-y1)/L[i]

57 sin[i][@] = -cos[i][1]

58 sin[i][1] = cos[i][@]
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60 # UHERI AR
61 for i in range(n_bar):
62 left_node = int(bar[i][0])
63 right_node = int(bar[i][1])
64 k = bar[i][2]
65 kx = k*cos[i][@]**2 + k*sin[i][0]**2
66 ky = k*cos[i][1]**2 + k*sin[i][1]**2
67 kxy = k*cos[i][@]*cos[i][1] + k*sin[i][@]*sin[i][1]
68 K[2*1left_node][2*1left_node] += kx
69 K[2*1eft_node+1][2*1eft_node+1l] += ky
70 K[2*1eft_node][2*1left_node+1] += kxy
71 K[2*1left_node+1][2*1eft_node] += kxy
72 K[2*right_node][2*right_node] += kx
73 K[2*right_node+1][2*right_node+1] += ky
74 K[2*right_node][2*right_node+1] += kxy
75 K[2*right_node+1][2*right_node] += kxy
76
77 # KPR E Y RO Y L R
78 for i in range(len(n_fixed_node)):
79 node = n_fixed_node[i]
80 K[2*node][2*node] = 1
81 K[2*node+1][2*node+1] = 1
82 u[2*node] = ©
83 u[2*node+1] = ©
84
85 #ORARAT S AR [A) 4
86 u = np.linalg.solve(K, p)
87
88 # i g
89 print("{VFE4H: ")
90 for i in range(n_node):
91 print(" 740", i+1, “[U{F2: x=", round(u[2*i][@], 3), " y=", round(u[2*i+1][0], 3))
92 print("FFFA s ")
93 for i in range(n_bar):
94 left_node = int(bar[i][@])
95 right_node = int(bar[i][1])
96 k = bar[i][2]
97 Lo = L[i]
98 L1 = L@ + u[2*right_node][0] - u[2*left_node][0]
99 L2 = LO + u[2*right_node+1][0] - u[2*1left_node+1][0]
100 delta_L = L2*cos[i][1] - Ll*cos[i][@]
101 f = k*delta_L
102 print("fF1F", i+1, "MK ", round(Ll, 3), ", W JJ: ", round(f, 3))

DA 1 BroR 2544 A ) . 7€ python_3. 8 5 numpy
110 EETF BE F ChatGPT A i 2 7 it 5
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Fig. 1 Example structure
*1 TAEMLH
Tab.1 Nodal displacement
X J5 i & Y Jy A A%
W
ChatGPT ZH AR 2/ % ChatGPT 2% il FHXTR 22/ %
3 0 0 0 —0.5X10°° —0.5X107° 0
4 3.8X10°° 3.8X10°° 0 —0.7X10°° —0.7X10° 0

T * S5 R 0k R TSR R 3RS



%34 B F.%.ChatGPT HEHHE S M H FH BN AWK 5 & AT 503

k2 MBEKESHHEAL

Tab.2 Member length and internal force

FEARAR 2 FEAEN
A5
ChatGPT E =3 HIXFIR 2/ % ChatGPT SR xR 22/ %
1 1. 0000 1. 0000 0 61.2303 61.2303 0
2 0.5773 0.5773 0 —19. 6535 —19. 6535 0
3 1. 0000 1. 0000 0 —120. 1857 —120. 1857 0
4 0.5774 0.5774 0 —19. 6522 —19. 6522 0
5 0.5774 0.5774 0 —19. 6522 —19. 6522 0
6 1. 0000 1. 0000 0 0. 0000 0. 0000 0
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Preliminary exploration and analysis of ChatGPT’s application
in the field of computational structural mechanics

YAN Jun", JIANG Li-zhe, GENG Dong-ling
(State Key Laboratory of Structural Analysis for Industrial Equipment,Department of Engineering Mechanics,

Dalian University of Technology,Dalian 116024, China)

Abstract; Since its launch,ChatGPT,an artificial intelligence chatbot developed by OpenAl,has garnered
widespread attention from various sectors of society. Thanks to its exceptional analytical computing
capabilities and admirable openness, this model has been employed as a new assistant for service
information retrieval and problem-solving. Plane truss structures, commonly seen in structural
mechanics,are often analysed utilizing stiffness method in engineering practice. However, beginners or
researchers lacking a background in mechanics might struggle to efficiently accomplish high-quality
programming tasks. This paper first provides a brief introduction of the principles and applications of
ChatGPT. It then uses the rapid generation of plane truss calculation programs created by ChatGPT as
an example, exploring and demonstrating the outstanding performance and specific usage methods of
ChatGPT in aiding the generation of computational structural mechanics programs. Finally, the paper
discusses the applications and challenges of generative artificial intelligence,represented by ChatGPT,in

the development of computational structural mechanics programs.

Key words: ChatGPT;computational structural mechanics;artificial intelligence; reinforcement learning

5| A 7k 32 /Cite this paper :

W %R KRG ChatGPT 7R3 45 71 2 408 IR0 IR 5 AT (U], 3455 75 2728 41 . 2023.40(3) :499-504.

YAN Jun,JIANG Li-zhe. GENG Dong-ling. Preliminary exploration and analysis of ChatGPT’s application in the field of computational
structural mechanics[]]. Chinese Journal of Computational Mechanics,2023,40(3):499-504.



