55 50 5 5 30 g K A e Al (A R ORE SR ) Vol. 50 No. 5
2022 429 H Journal of Hohai University ( Natural Sciences) Sep. 2022

DOI:10. 3876/j. issn. 1000 - 1980. 2022. 05. 010

UREESHULERTEES TR ML ZITHR
KA F BT EAR ERAE

(1. KRR R TS A R )L TIPS B 3300295 2. R 2K K FIAERE VL5 BEst 2100985
3. TR B AR S Sl A BE T B AT 210098)

WE. A3 U RBRGEMRNR T EFR TR AFLEE, ELT —EE RN R
WAL RIS WA kR e S te bkt 2%, AT A E2AMA WM RAHRE AEGF
HSNAP, FF & T ABACEBEAZ AL RILT B Z f XA AR, &5 S PR
R, BB Tt et xR ptirtiibit £, 246X ¥R UA BRI ARELAET R
1A RAC B AT, D PTAR 69 25 MR ARt R st AR 45 M RF ARG ATHRAL , DR A, 5
JRIZFEAR AT RS R LM ELER FAEARENRFAE,

I U BEAY AR AL, b B Ak AT B B T ROk SR ARt
FES%ES.TV672.3 MRS A X EHES 1000 - 1980(2022)05 - 0075 - 07

Study on parametric finite element modelling and intelligent
optimal design of U-shaped aqueduct
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Abstract: In order to promote the intelligent and automatic development of optimal design of U-shaped aqueduct, a structural optimal
design system for the U-shaped aqueduct was proposed, which combines the parametric finite element program and the intelligent
optimization algorithm. Firstly, based on the large-scaled finite element program HSNAP, a parametric modelling module was
developed for establishing 3D parametric model of aqueduct. Then, the paralleled whale optimization algorithm was implemented with
the multi-core parallelization technology for the optimization. Taking a U-shaped aqueduct project as an example, under the condition
that the strength and geometric constraints of aqueduct were satisfied, the geometric parameters of aqueduct were optimized with the
minimum amount of concrete as the optimization objective. The results show that the optimized scheme can meet the safety requirements
of the structure and has significant economic benefits compared with the original design scheme.

Key words: U-shaped aqueduct; parametric modelling; whale optimization algorithm; parallel computing; penalty function method;
structural optimal design
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