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Construction Process Monitoring on The Heavy Steel Truss Lifting Procedure on
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Abstract: To explore the load transfer mechanism and ensure the construction safety of the large-span steel roof
structure, a monitoring system was established for the global lifting process of the heavy single-item steel truss
component for a deep pit large span roof project in Changsha. By obtaining the characteristic strain response of the
hoisted truss and bilateral supported lattice columns on both sides in the field, a rapid assessment of the performance
state of the structure during the whole process stage of lifting and welding was realized. The strain response of global
structure was lowly performed during the lifting process. However, the strain response was developed in a
complicated state which was mainly influenced by the series of subsequent welding process, and the strain of global
structure was eventually cyclical changed with the external temperature. A finite element model was established, and
the simulation results were compared and analyzed with the measured results to verify the correctness of the model.
The analysis found that the internal stiffening slab of the structure and the bottom concrete between the lattice
columns significantly reduced the force at the key nodes of the structure.
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Fig 2 Large-span steel roof of the architecture
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Fig 3 Construction situation of truss lifting
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Table 1 Section dimensions of member

T R /mm M5 AR /mm
B-21 800*800*25*25 F-17 600%800*20*20
B-22 800*800*30*30 F-18 600*800*25%25
B-23 800*800*35*35 F-19 600*800*30*30
B-24 800*800*40*40 F-30 800*800*30*30
B-26 800*800*50*50 F-31 800*800*35*35
B-35 | 1000*1000*40*40 | F-32 800*800*40*40
B-37 | 1000*1000*60*60 | F-33 800*800*50*50
B-38 | 1000*¥1000*70*70 | F-39 | 1000*1000*50*50
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Fig 5 Composition of real-time monitoring system
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Fig 8 Results of the real-time monitored stress response
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Fig 9 On-site construction process details
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Fig 10 Stress-strain curve of materials
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Fig 11 Finite element model
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Table 3 Comparison of measured and finite element
simulation strains after completion of welding
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Fig 13 Overall force distribution of the 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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