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Study on Construction Monitoring of Curved Prestressed Concrete
Roof Box Girder

BU Liangtao",ZHENG Menghui
(College of Civil Engineering, Hunan University,Changsha 410082 ,China)

Abstract; Construction monitoring is related to the safety of engineering structure. However, the re-
search of construction monitoring is limited in building engineering involved with curved prestressed con-
crete box girder. Combined with engineering practice of a student activity center venue, the monitoring
scheme was made and conducted to ensure the safety in erection process for the curved box girder subjected
to large force at the same time,and to keep tracking the whole process of construction.Construction simu-
lation for a butterfly-shaped roof structure of the venue was conducted based on Midas Gen finite element
software. According to the actual construction process and the element birth and death technology, the
stress and displacement changing tendency of the roof box girder were analyzed in detail. The results
derived by the monitoring and simulation were compared. The results show that the simulation method was
validated by the good agreement between the results obtained from monitoring and simulation. The stress

and displacement of the box girder are in control,and the construction scheme can satisfy the need of con-
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struction. The research results provide important reference for the design and construction of the similar

large profiled component in building engineering.

Key words: construction monitoring; construction simulation; box girder; prestressed concrete
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Fig.1 Engineering elevation
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Fig.3 The section of box girder
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Fig.4 Roof structure layout plan
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Fig.5 Distribution of monitoring points on control section
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Fig.6 Control section position of box girder
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Tab.1 Monitoring value of stress of box girder MPa

A Lot

(DA el g2 IR3 Lh4 LB
Y1 —0.19 —3.09 —6.37 —6.53 —8.74
Y3 —0.16 —2.96 —6.24 —6.50 —8.48
7t Y6 0.13 —1.46 1.49 1.62 3.64
Y8 0.16 —1.30 1.72 1.69 3.54
H Y1 —0.16 —2.96 —6.18 .6.34 —8.61
Y3 —0.09 —3.38 —6.53 —6.27 —8.64
Y6 0.09 —1.59 1.56 1.72 3.67
£ Y8 0.16 —1.49 1.66 1.72 3.70
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Tab.2 Monitoring value of steel stress of S5th section = MPa

P TH

(ATY IH1 T2 Ias  Lil4 TH 5
£ Y1 —0.9 —17.5 —37.8 —38.2 —51.8
Y3 —0.8 —17.2 —36.4 —37.3 —51.2
Yl —0.7 —16.7 —38.0 —39.3 —52.7
HY3 —0.6 —18.8 —38.2 —38.6 —52.4
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Tab.3 Monitoring value of vertical deformation

of Sth section mm
pLUYES TH
o TH1  TH2  TH3 T4 TH5
ZE —6.23 —3.67 —23.17  —24.77 —32.33
oyl —6.45 —1.95 —22.55 —25.21 —31.48
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Tab.4 Monitoring value of vertical deformation

of Sth section mm
729 | B
T2 T A
1 2 3 4 5 6 7 8
ZeA 1.94 1.45 —1.21 —3.42 —5.28 —3.32 0.45 1.12

A —2.04—1.56 1,08 3.23 5.12 3.12 —0.79 1.02
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Fig.7 Finite element model of engineering
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Fig.8 Finite element model of box girder
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Fig.9 Curve of concrete stress of 5th section
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Fig.10 Curve of steel stress of 5th section
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Fig.11 Curve of vertical deformation of box girder
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Fig.12 Curve of box girder after the completion

of construction
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Fig.13  Curve of horizontal deformation of

box girder
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