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Research on construction process monitoring on heavy steel truss lifting

process of deep pit large-span roof
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Abstract: In order to explore the load conversion mechanism of large-span steel structure roof
during construction and ensure the safety of large-span truss structure lifting process, the
structural strain monitoring was carried out for the whole process of lifting and installation of
single heavy main truss in a deep pit large-span roof structure. By arranging strain sensors at the
key sections of the structure, the real strain distribution at the key positions of the structure
during the construction process was analyzed to evaluate the safety of the structure during the

construction process. Based on the large-scale finite element software ABAQUS, a refined finite
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element model was established, and the strain response at the structural measuring point after
lifting was compared with the strain calculated by the finite element method. The results show
that the overall strain response level of the structure during the lifting process is low. After the
truss structure is hoisted in place, the strain development of the structure is complicated due to

After the

installation is completed, the strain level of the whole structure changes periodically with the

the influence of welding and fixing work, but it is still within the safe range.

temperature rise and fall of the external environment. The stress of the steel plate between the
annular stiffening plate and the bottom concrete is the largest, the stress of the middle part of the
inner side of the lattice column is too large, the stress of the two ends of the outer side of the
lattice column is too large, the stress of the truss part is concentrated in the middle span, and the
stress of the two sides is too small, and the internal stiffening plate and the bottom concrete
between the lattice column significantly reduce the stress of the key nodes of the structure.
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Table 1 Section dimensions of members

ELR=2 EUTN)

B-21 800 mm X 800 mm X 25 mm X 25 mm
B-22 800 mm X 800 mm X 30 mm X 30 mm
B-23 800 mm X 800 mm X 35 mm X35 mm
B-24 800 mm X 800 mm X 40 mmX40 mm
B-26 800 mm X 800 mm X 50 mmX50 mm
B-35 1 000 mm>1 000 mmX40 mm>X40 mm
B-37 1 000 mm>X1 000 mmX60 mm>X60 mm
B-38 1 000 mm>X1 000 mmX70 mmX70 mm
F-17 600 mm X 800 mm X 20 mm X 20 mm
18 600 mm X800 mm X 25 mmX25 mm
19 600 mm X 800 mm X 30 mm <30 mm
F-30 800 mm X 800 mm X 30 mm X 30 mm
=31 800 mm X 800 mm X35 mm X35 mm
F-32 800 mm X 800 mm X 40 mm <40 mm
F-33 800 mm X 800 mm X 50 mm X 50 mm
F-39 1 000 mmX1 000 mmX50 mmX50 mm
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Fig. 5 Composition of real-time monitoring system
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Fig. 6 Main truss B; measuring point layout and

lifting construction concept map (unit:mm)
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Table 2  Strain responses of key measurement points during

structural construction
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Fig. 13  Overall force distribution of structure after lifting
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Fig. 14 Force distribution of structural steel and concrete inside lattice columns after lifting
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