H B2 EH BT IUNIZER) Maple Sifs 54 FRook b

I, XX, &€, IR, BE, K=
MIEAFEN IS, 8 5845 830046
DOI:10.61369/ERA.2025090032
i E ! AXUEERHARETR, REXWE Maple FESBASHNZEREFESETEEE TFEENANRANSERITES
WERSERMN. BEERNANRNENERESHEEENEFE. BIME; BX, EF Maple NfFSiHEIREN
ERIZRHEARE, HESAERTAZENSESRY, SIMEERRIEATHNANIREERMEAIMT; Sia, BESHEE
BIESEFAMAERNITEREE, BNSHsRYE, HE2% Mape EREMXIEIT. MR IERERERNNAEN,
ARERETR, Maple i#th - HERSHETRESHELREERENSE, HEREWRMIIHRERER,
X @& | @ NARR; BEEH; RHOHE; Maple fRig; SHNFKRAES

Comparison of Maple Programming and Finite Element Method for Portal
Frames under Dead Load Conditions

Jiang Yaxu, Zhao Wen', Gao Fei, Wang Jiadong, Yuan Zhe, Zhu Yunxi
College of Architectural Engineering, Xinjiang University, Urumai, Xinjiang 830046

Abstract : This paper systematically compares the differences and applicability between Maple programming
and general structural mechanics solvers in the calculation of internal forces and deformations of
equal-section |-shaped column portal frames under Self-weight load conditions. Firstly, the structural
characteristics of portal frames and the economic benefits and construction advantages of equal-
section columns are elaborated. Secondly, based on Maple's symbolic computation capabilities, a
mathematical model of the portal frame is constructed, and combined with numerical simulation of the
finite element method, the internal force distribution and deformation response under dead load are
analyzed. Finally, through multiple numerical examples, the calculation accuracy of the two methods is
verified, parameter sensitivity is discussed, and the application potential of Maple in lightweight design,
code optimization, and rapid engineering verification is summarized. The research results show that
Maple's analytical-numerical hybrid calculation has significant advantages in both accuracy and
efficiency, providing new ideas for complex structural optimization design.

Keywords : portal frame; self-weight load; internal force analysis; Maple programming; structural
mechanics solver
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