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Artificial intelligence of engineering

Zhang Ga'  Luo Fangyue’

Abstract; The analysis methods for mechanical behavior and safety in engineering still fail
to meet real demands. Simply applying available artificial intelligence ( AI) methods cannot
fundamentally address the strict requirements on the stability and reliability of output in
engineering. To tackle this issue, by simulating the thinking and decision-making process of
human experts, the ‘mechanism’ , represented by mechanical analysis methods, and the
‘data’, obtained after multi-source information assimilation, are integrated in real
time. Centering around the mechanical models of engineering, three main methods for Al of
Engineering are established, namely the multi-source data assimilation and data quality
evaluation method, the mechanism-data coupling-driven Al method, and the cross-
engineering synergistic analysis method. These methods are progressively implemented into
the framework of Al of Engineering, forming a new generation engineering intelligent agent,
and achieving a qualitative change from ‘one-way Al for engineering’ to ‘integrated Al of

engineering’ . Al systems developed therefrom are applied to landslide dams, slopes, and
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wind turbine generators to predict the performance. The applications indicate that Al of

engineering is not constrained by the limited quantity, unstable quality and weak correlation

of multi-source data in practice. It also addresses the limitations of mechanical methods

under complex conditions and the difficulties in accurately obtaining computation

parameters. Al of engineering integrates multiple functions, such as deformation source

tracing, mechanical behavior prediction, risk early-warning and risk regulation, providing

solid supports for engineering projects.

Keywords: engineering; artificial intelligence; mechanism-data coupling-driven; data

assimilation; data quality evaluation; numerical simulation

E-mail; zhangga@ tsinghua. edu. cn

0 3

[l

WU BRI XSy e LA R TR AR A T R
BT R P KAR AL F B AR A, R IT A il
IATFIARAE PERETE MY . TR AR T A5 W 7 1k AR 42
HET TR e R, (L i LA B R R
15 BT 7 T RE NS X T RE MR RE A28 e M b AT 2 T 4y
B, (HE55RH BEMRIE T AR B RE, TR
FNIRE, FRAEA IR LA, ZRAAR
SPESE A, M DL S R WA R ) A R T
(VAU Ny R ST K i A = DS ML= Ay 1 P 13
DI TR i i i A B ok, Bk, A 25
KA PG E TGS M R S B ik 42, oE 42
THTREPES AL 20 MRS BE, S TR o Az 4
PEALPTHE ST 4

AR, NTHERRR AR RIVE, 75 T 5k
WETFR T Hodr, T W I dh
TR N TR SR 2, WA AR BR 2% 2T B0 S
M AR AR D R il 28 ) 24 45 AT TR AR B
T AE T Xy B O LR E M, eSS
TR R Y BRI pdn, KSR B AZ g
26 SERIE 2 2] J7 TR BE A i I B Y A Y K AR
WOCR, TR TREm N 5 fr R 58 I R i JE 4k
I A PR T  H e 2 AR 5 D0 4
PANGE A, P T R AR I A T X (A A AT g
PRI A B 28 W 25 1 25 G i 25 BOHE AT 2R 4y
Mr, ATLLE R TR A e S T R e T
W W, WKL TR B RELHEEFZER
BIEGORHE T TR KCE W A TR RE Tk
F Tk AR HMLA 22 I SR ST, WA ik
TR 27 SRR 5 A A A A VA A DA B 57 1) TR

002 | CHINA CIVIL ENGINEERING JOURNAL Vol.59, No.1 Jan. 2026

O FETESHUR R, AN TR B AR
WA T EEAEM, XA TR REIL A4 B AE
@, ki RE AL DU O A LA KR G A
S, TR AR W S AT SR A B A2 BR TR R R T
T 25 5 B3 N Jey 3 W {1 56 [ 110 S AP DR AR Z
FERM A M 4 ST S, BRI 5 2
PR GRS S, BERTE T E RS EUL
ARSI FIORG 1207

HAT, TR O AN TR RE 7 ki o T/
R, — PR o N TR BEIKRE ., b 1 OB ), K
ANTHEBKES “ N BEREKFM—KIL, Kk
B NN YT R R, AT
ERSE UL PR A= e 1 N el PN M W N U
WIAYS T /bl R0L, JedkTis s THEME AR
BREIR, MATEATT L) — @ PR AR TR, HA
AEMARAS |9 2 TR 0 i Hh 235 RS PR AN T S PR Y
FEREELR, M H, TOREAR IR AL B, Cig T
B b R B b, #R I AN RE W L RO AL AR
ANTHEBEBART K, I 32 280 2 I8 H G855 55
EOETEOR

BEXS A N TR 8 th A R o = ML RS,
ABIAA R WA (Z) . IESEATT (), £
PRI (1) A7, EH R E S8 TR K, #
MAPHHEY © TR TR RE”, DI EH — AT
FERRRIR (AT “R K" K[fn), B, g%
PR L R, DL 22 o0t O i AR )
“PLEE” FZPRAE RS “BE” SRR G, W
AR, PO W, WUREIERE TR0 TR
MA TGRS s SEEEMN AT for engineering ( AT 2 6E
TKHE T F2) 2] Al of engineering( AN T8 i 5 T.# —1K
PR ) AR (B 1) o 3 TR0 N TR REWF 9T 7
T TR KO A R L,



Bl ARE B A 1. LSBT
ATEE I DD e s
AI4E —AIOE/  Tfusi A 14558
Wil Byt TSR, LR Al of Engincering
WA ZHOE. 4 MR WEER T B - S 1R
W AT o THECEAHE RO, HE
ey UMZUCORIONGE  FURMBIOSIEG DB
R e/ /A /B I~ I BRI
b B S B Lk A Fiete i es SRR T
T nREGRAER SRR AR S SRR

E1 IESAITEEE

Fig.1 Artificial intelligence of engineering
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Fig.2 Scheme of artificial intelligence of engineering
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Fig.3 Mechanism-data coupling-driven

artificial intelligence method
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Fig. 4 Multi-source data assimilation method
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Fig. 5 Data assimilation method of geomaterials

based on cone penetration tests
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Fig. 6 Data assimilation results of geomaterials

based on cone penetration tests
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Fig. 7 Monitoring and correction results of

radar line-of-sight displacement of a slope
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Fig. 9 Calibration results of material

parameters of a landslide dam
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Fig. 10 Logical architecture of mechanism-data

coupling-driven AI method
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Fig. 11 Cross-engineering synergistic analysis method
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