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Study on Calculation Method for Incremental Launching Based on

Nonlinear Analysis
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(1. Design Institute of Civil Engineering & Architecture of Dalian University of Technology Co., Ltd., Dalian, Liaoning 116024, China;
2. School of Infrastructure Engineering, Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract: In view of the shortcomings of traditional incremental launching calculation methods and the
assembly construction control of incremental launching beams, an incremental launching calculation method
based on nonlinear analysis was proposed in this paper. This method could truly simulate the running state
where the incremental launching pier remains stationary, and the beam moves forward. The assembly alignment
of all segments of the beam and the real alignment of the beam under specified working conditions could be
directly output. The prefabricated alignment of the main beam (i.e., unstressed alignment) did not need to be
consistent with the slide alignment. When the two were inconsistent, the main beam could automatically adapt
to the slide alignment without manual intervention. The whole-process finite element modeling and calculation
were carried out for the background project. The calculation results indicate that the method can directly output
the accurate theoretical assembly alignment of the beam. The reaction force state of the incremental launching
pier is associated with the stress state of the main beam, and the elevation adjustment of the top surface of each
pier only affects the reaction forces of the current pier and adjacent piers. The slide alignment can be
preliminarily formulated as the bridge design alignment, and optimizing the slide alignment according to the
reaction forces of piers and the stress variation curves of the beam can meet the requirements of incremental
launching control.
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Figure 2 Schematic diagram of beam segment splicing
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Figure 3 Schematic diagram of finite element model

12m JiffE 12 m

F—= 9 19 20 39 49 0.000

71 |72 73 |74 |75 [16 |77 78 79 0

LO |L1 |L2 [L3 |L4 [L5 [0 I " 3"

81 82 83 84 85 86 87 88 89 90

L 6x10 m=60 m | 3x20 m=60 m N
P A Hbrfi &

B4 IRTEE

Figure 4 Schematic diagram of working conditions
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Table 1 Comparison of pier reaction forces

Fa J2 71 /kN
BT ASordk Midas HUSRBIBLE Midas AN 8
L1 1495.4 1509.7 4.820.2
L2 8679.2 8 647.6 1720.0
1.3 0.0 0.0 3979.6
L4 390.5 418.2 0.0
L5 7 440.3 7424 .4 7 480.2
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Figure 5 Actual view of bridge
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Figure 6 Cross section of bridge (unit: cm)
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Figure 7 Elevation layout of incremental launching (unit: cm)
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Figure 8 Flowchart of incremental launching
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Table 2 Working conditions in construction stage
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Table 3 Initial tension forces of cables
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Table 4 Assembly elevation control parameters
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Table 5 Stress control values of main structure
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Figure 11 Variation trend of reaction force of each pier
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Figure 12 Variation trend of reaction force of each pier

under condition of pier top elevation adjustment
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