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Influence of Wind Pressure of Operating Trains on Mechanical
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Abstract:In order to study the impact of operating trains on the operating performance of the bridge erecting
machine in the construction of adjacent new railways, taking the newly—built Nanchang—Jingdezhen—Huangshan
railway passenger dedicated project as the background, through the establishment of a numerical analysis model,
the paper analyzes the lateral aerodynamic force generated during the train running near the operating line on
the stress state of the whole process of bridge erecting machine in the bridge construction. The results show that
the deformation state of the main beam 2 is obviously affected by the lateral aerodynamic force when the No. 1
trolley of the bridge erecting machine prepares to take the beam(Stage 1), and the maximum deformation is 4.5 mm.
The stress of main beam 1 and main beam 2 are approximately symmetrically distributed in the area of 30-65 m.
When the No. 1 trolley and No. 2 trolley of the bridge erecting machine are preparing to drop the beam (Stage 2),

they are affected by the lifting of the concrete beam, and the lateral aerodynamic force has a certain influence on
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the deformation state of the two main beams of the bridge erecting machine, and the maximum difference is
2.5 mm and 3.6 mm respectively. Due to the large dead weight of the concrete beam, the lateral aerodynamic
force has little effect on the main girders of the bridge erecting machine at Stage 2. However, since the maximum
stress of the main girders of the bridge erecting machine is as high as 263.93 MPa, the safety factor of the struc-
ture in this state is relatively small. In order to ensure the safety during the construction process, real-time mon-
itoring of the whole construction process of the girder is required.

Key words: aerodynamic force; near business line; bridge erecting machine; construction stage; force perfor-
mance
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Fig.1 General drawing of JQ900A bridge erecting machine outline structure
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Tab.l Load condition of bridge erecting machine

Case Load combination description

1 Dead load + natural wind load + aerodynamic force (0 m)
2 Dead load + natural wind load + aerodynamic force(10 m)
3 Dead load + natural wind load + aerodynamic force(25 m)
4 Dead load + natural wind load + aerodynamic force(40 m)
5 Dead load + natural wind load + aerodynamic force(55 m)

6  Dead load + natural wind load + aerodynamic force(65 m)
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Fig.4 Displacement variation of double girder at Construction stage 1
14
10 F Case 1 Case 1
Case 2 121 Case 2
8 Case 3 l Case 3
é Case 4 g 10 Case 4
E 6 Case 5 = 8t Case 5
=}
g Case 6 < Case 6
-l - of
g :
= 2F = 4T
.z 2]
A ok A 2r
2k Un
| I | I I | ) 1 1 ! 1 ! !
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Position/m Position/m
(a) Beam 1 (b) Beam 2

BS MIME2HNEREBEL

Fig.5 Displacement variation of double girder at Construction stage 2
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Fig.6 Stress variation of double girder at Construction stage 1
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Fig.7 Stress variation of double girder at Construction stage 2
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