5522 % 45 4 1) R E TR 4l Vol.22 No.4
2024 4 8 H Journal of Fujian University of Technology Aug. 2024

ETESNTFHEZN
mEEEMES BIREREET X

I ANE SR

(1. BERIRF LRIEFR #BE 40 350118;
2. AN WAk & 5 T AT LB AR P AR 450 350118)

HE. ARSZEASLEMIT R MEA TR B0 BBAEGBRI T X ERbl i
BTG NFEREEZFPR AL TASEERANE S BARY kBRI T E, AT
BIM # RILIR ALK R L AMI1Z B A2 AR S A ARV ARAF, 22T RN S
AARMRAC RS BER (4 R 2 5k T BE ok KA, R AL AR BIM LA g Sy Bkt 2 AL
kA T AR, B A TRABRGT S E bk A BT R P BEMB RS T 19.2%, HR
FEBRD T 37.5%, FAEHACK R RAF EN T k12 A T4 02 M B AL F 69 T 4T R A

ROPE
KT 4B S BAREAL AL B, 2 0B T RE A R
hE 4SS TU398 XHEIRERG: A XEHE . 2097-3853(2024) 04-0307-08

Multi-objective intelligent matching method for aluminum alloy
formwork based on differential particle swarm optimization algorithm
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(1. School of Civil Engineering, Fujian University of Technology, Fuzhou 350118, China;
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Abstract; A two-stage multi-objective constrained optimization method of aluminum alloy formwork matching
was proposed to enhance design efficiency and address the issues of high processing costs and poor mechanical
integrity that are often associated with manual design which tends to result in a significant number of templates,
various types, and numerous non-standard components. Concrete components information was extracted for form-
work matching by BIM technology, a corresponding multi-objective optimization mathematical model was estab-
lished with the goal of minimizing both the quantity and the variety of aluminum alloy formwork used ; differential
parficle swarm optimization algorithm was used for solving, and then the optimal solution was automatically
matched in the BIM model. This intelligent optimization method is applied to aluminum alloy formwork design.
Compared with manual design, it reduces formwork quantity by 19.2% and variety by 37.5% , showcasing favora-
ble results and confirming the algorithm’s feasibility and effectiveness in optimizing aluminum alloy formwork.

Keywords: aluminum alloy formwork; multi-objective optimization; intelligent formwork matching;
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Fig.1 Schematic diagram of normal practice in

non-standard areas of aluminum alloy formwork (unit: mm)
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Fig.2 Design method of non—standard areas (unit: mm)
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Fig.3 Schematic diagram of two—stage matching method

for aluminum alloy formwork
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Fig.4 Schematic diagram of aluminum alloy formwork

full matching
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Fig.6 Flowchart of improved adaptive differential particle

swarm optimization algorithm
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Tab.1 Comparison of optimization results of algorithms along the length direction
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Tab.2 Comparison of optimization results of algorithms along the width direction
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Tab.3 Artificial formwork matching results of engineering case construction application schemes
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Tab.4 Optimization results of intelligent formwork matching in engineering cases
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