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Design on Automatic Layout of Single Pipe
in Three Dimensional Building

WANG Changtao ,WANG Zhe ,GAO Zhijun ,SUN Liangliang ,ZHU Yi

(School of Information and Control Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract ; In order to short the design time and improve the quality of pipeline design,the applica-
tion of automatic layout of single pipeline in buildings is studied. With the pipeline being laid or-
thogonally in three-dimensional space,a method for generating initial route based on probabilistic
selection is proposed to improve the quality of the generation of initial route. The particle swarm
optimization (PSO) algorithm is applied to optimizing the route of pipelines, and an automatic
pipeline layout method is presented. Using this method the obstacles can be avoided successfully
and the pipeline can be reasonably laid out automatically. In the research of the initial route genera-
tion method ,comparing with the method based on intermediate point,the proposed method based
on probabilistic selection can short the pipe length, decrease the bends and make a quick layout.
Without changing the internal environment of buildings, it is feasible that using the pipeline initial
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route generation method based on the intermediate point to lay out the pipeline automatically, but

the results of pipeline layout are not reasonable, economical ,and safe enough. While the proposed

method can make the layout of pipeline more decorated , reasonable ,economical and safe.

Key words ; three-dimensional building pipe ; pipe optimization ; particle swarm optimization algo-

rithm ; initial routegeneration ; probability selection
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Fig.2 Pipeline route generation method
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