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Abstract

At present, China's construction industry is in a stage of transformation from traditional buildings to
intelligent, green and sustainable development. The introduction of BIM technology (Building Information
Modeling) is of great significance for improving the efficiency and quality of building design and
construction, promoting the reform, innovation and development of the construction industry. Compared to
traditional production and construction methods, BIM technology has advantages such as information
integration, collaborative design, 3D visualization, collision detection, engineering management, and data
interaction. With the increasing demand for various aspects of engineering project construction, the design
and construction of integrated pipeline systems have become more complex. In addition, enterprises have
increasingly strict requirements for the safe and stable operation of integrated pipeline systems. Traditional
design and construction management methods are no longer sufficient to meet current needs. Therefore,
this article uses BIM technology to conduct research on integrated pipelines in the engineering design and
construction management stages. The main research contents and conclusions are as follows:

(1) Propose to apply the PDCA principle to the optimization of BIM integrated pipelines in the
engineering design phase and analyzed its applicability. Based on the Visual Studio 2019 platform and
BIM software Revit2020, systematically analyzed the Revit secondary development tools and methods,
explored the interface implementation principles and API functions; Studied the principles of pipeline
collision detection, collision avoidance, and window interaction. Developed and validated a program for
pipeline collision detection and optimization based on the BIM platform, and its functionality has met
expectations.

(2) Elaborated on the BIM based construction period and cost control methods and processes for
integrated pipelines, introduced multi-objective optimization principles, and analyzed the necessity of
combining BIM with multi-objective optimization algorithms; Studied the evolutionary strategy of
multi-objective particle swarm optimization algorithm and established a multi-objective particle swarm
optimization model based on the relationship between duration and cost. Developed an algorithm and
compared the effects of different parameter settings on the model solution results through simulation
experiments, and determined the parameters suitable for optimizing the model with this algorithm;
Explored the software foundation and solution of combining BIM with algorithms, and constructed a
multi-objective optimization model based on BIM.

(3) Based on the comprehensive pipeline project of the No.1 teaching building of Nanhu Experimental
Middle School, in which the author participated in the construction, as the engineering background, the
model creation and research data organization were completed using the BIM platform. Simulating the

application of the developed program to actual engineering during the engineering design phase, collision



detection, conflict pipeline optimization, and optimization effect analysis of the comprehensive pipeline
model were carried out. The results showed that the program functions met expectations, improved work
efficiency during the design phase, reduced rework during the construction phase, and lowered costs;
During the construction phase, a multi-objective optimization model based on BIM was used to optimize
the project schedule, cost, and simulate the construction process. The results indicate that using this
optimization model can further reduce costs or shorten construction periods, achieve secondary deep
optimization, and have guiding significance for construction.

Key words: BIM; Pipeline optimizationt; Secondary development; Duration - Cost Optimization;

Multi-objective particle swarm
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