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Research on Rapid Modeling Method of
Underground Pipe Network Based on BIM

Song Xue', Lyu Xikui’

(1. School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. School of Traffic and Transportation, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
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Study on Construction Parameters of Rail-Lifting to Replace
Damaged Slab During CRTS 1 Slab Track Maintenance

Ma Chao'’, Wang Haichao'">, Zhang Xiaodong'"’

(1.Key Laboratory of Roads and Railway Engineering Safety Control of Ministry of Education,
Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2.School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)
Abstract: For the maintenance of CRTS [l slab track, the damaged slab is replaced by rail-lifting
method sometimes. It is necessary to select reasonable construction parameters such as rail temperature,
lifting mode and fastener loosening range to avoid rail instability and bending, and to prevent the fasten-
ers being damaged during the maintenance. In order to solve these problems, a simulation model of rail
lifting for the slab replacing was established. The influence of different construction parameters on rail
instability, stress and deformation of rail and rail fasteners in the process of rail lifting was calculated
and analyzed. The relevant laws were summarized and reasonable construction parameters were put for-
ward. The results show that the recommended distance between the two rail lifting points is 7.2 m. If
the above-mentioned temperature difference exceeds 20 °C, the distance between the two lifting points
should be a little larger. If the recommended lifting height of the rail at the lifting point is 10 cm, and
the 51 sets of fasteners around the lifting points should be loosened. 1 cm increase in the rail lifting
height, one more set of fasteners should be loosened. If the temperature difference exceeds 20 ‘C, the
sets of fasteners being loosened should decreased by 2 sets for each 1 ‘C increase in temperature differ-
ence.

Key words: track slab; rail lifting; lifting way; fastener loosening range; rail temperature
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Abstract: The variety and spatial relationship complexity of underground pipelines make it difficult
to find potential pipeline collision conflicts in urban rail transit line planning and station construction due
to the current error prone two-dimensional management model with poor visibility. In this paper, the
BIM API secondary development technology, database technology and C# language were adopted to
realize the pipeline data extraction and processing algorithm, and the modeling method of pipe segment
and pipe point connection component, which solved the key problems of automatic batch import of
underground pipeline data and rapid and efficient creation of complex underground pipeline model. On
this basis, a 3D modeling system of underground pipe network was developed, the color system of
pipeline was established, and the BIM expression of the layout of underground pipe network was intui-
tive and reliable. The system can be applied to the modeling of various types of underground pipelines.
Through the integration with the underground station and the surrounding structures on the ground, the
3D visualization displays directly and reflects the specific situation of the entire underground space,
which provides reference for the 3D modeling of urban rail transit underground pipe network.

Key words: underground pipe network; 3D modeling; parametric design; building information mod-

eling technology; system development



